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LIST OFABBREVIATIONS USED 

 

1. BP- blood pressure  

2. HR- heart rate  

3. MAP- mean arterial pressure  

4. VAS- visual analogue scale  

5. ASA - American Society of Anaesthesiologist 

6. CNS - Central nervous system 

7. CSF - Cerebrospinal fluid 

8. LSCS - Lower segment caesarean section 

9. Min- Minuets 

10.  mmhg - Milimeter of mercury 

11. Pre op- Preoperative 

12. Post op – Postoperative 

13. % - Percentage 

14. < - Less than 

15.  >- Greater than 

16. μg /mcg- Microgram 

17. Sl. No - Serial number 

18. SpO2 - Oxygen saturation 

19. mg - Milligram 

20. Min - Minutes 

21. ml – Milliliter 

22. mmol/L- Millimoles per liter 
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ABSTRACT 

 

TITLE -  A comparative study of intrathecal morphine and fentanyl as additives to 

0.5% hyperbaric bupivacaine in lower segment caesarean section. A prospective 

randomized double blind clinical trial. 

 

BACKGROUND AND AIMS- 

Addition of small doses of opiods to intrathecal bupivacaine solution improves the 

quality of sensory blockade and provides better postoperative pain relief. Morphine 

and fentanyl are the opioids commonly used for this purpose. We aimed to compare 

analgesic efficacy in terms of  post-operative analgesia and adverse effects associated 

with intrathecal morphine and fentanyl in patients undergoing Lower segment 

caesarean section. 

 

MATERIALS AND METHODS: - 

This was Prospective randomized double blind clinical trial, invoving 120  patients 

undergoing elective lower segment caesarean section under spinal anaesthesia. They 

were randomly divided into 2 groups, 60 patients in each group,  group A received 

0.5% hyperbaric bupivacaine 1.8ml with Morphine 100mcg, group B received 0.5% 

hyperbaric bupivacaine 1.8ml with Fentanyl 25mcg. Characteristics of spinal 

anaesthesia, vital parameters, time taken for first rescue analgesia and adverse effects 

were noted perioperatively. 
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RESULTS: - 

Onset of sensory, onset of motor block was not statistically significant between both 

groups. Time taken for 2 segment regression of sensory block was significantly higher 

in morphine group 242.83 ± 28.94 compared to fentanyl group 172.33 ±20.70, p 

<0.0001,time taken for regression of motor block to bromage 0 was significantly 

higher in morphine group 216.33 ±117.76 compared to fentanyl group 155.00 ±29.31, 

p<0.0002. Duration of analgesia that is time for request of first rescue analgesic at 

VAS score of 4 is significantly higher in morphine group with mean duration of 

885.67 ± 216.41 compared to fentanyl group 356.68 ±123.48, incidence of nausea , 

vomiting , pruritis, shivering did not  differ in patients of either group. 

 

CONCLUSION: -  

We concluded that addition of 100 mcg morphine to intrathecal 0.5% hyperbaric 

bupivacaine resulted in  significantly prolonged duration of  postoperative analgesia 

compared to fentanyl 25mcg without significant side effects. 

 

Key words- Spinal anaesthesia, Morphine, Fentanyl, Lower segment caesarean 

section, Post-operative analgesia. 
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INTRODUCTION 

 

Number of caesarean sections are steadily rising, spinal anaesthesia is ideal method 

for caesarean section, which is easy to administer, affordable and  results in a quick 

onset of anaesthesia and lowers obstetric mortality associated with anaesthesia1. 

Spinal anaesthesia has high degree of efficacy, requires less pharmacological dosage, 

results in minimal neonatal depression, awake mothers, and has fewer cases of 

aspiration pneumonitis, however lasts for the set amount of time. 

Opioids and Local anaesthetics work synergistically to intensify sensory blockade 

without impacting sympathetic blockade, analgesia is dose dependent2. 

Intrathecal opioids reduce the dose of Local anaesthetics, improve anaesthesia and 

prolong surgical analgesia without causing more side effects. Beneficial analgesia has 

to be balanced against known adverse effects, agent and dosage selection are known 

to influence this risk-benefit balance. Morphine and Fentanyl, especially had been 

used for this purpose 3 . 

 Morphine- A hydrophilic phenanthrene derivative, it has slower onset of action and 

prolonged duration compared to lipophilic opiods, nonetheless it also causes delayed 

respiratory depression, which necessitates vigilante attention and careful patient 

selection 4. 

Fentanyl - Fentanyl is derivative of phenylpiperidine, it is a synthetic opiod agonist, 

highly lipid soluble has a rapid onset of action and relatively short half-life. 
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AIMS AND OBJECTIVE 

 

 

Primary objective 

To compare the duration of postoperative analgesia of intathecal morphine and 

fentanyl as additive to 0.5% hyperbaric bupivacaine in Lower segment caesarean 

section. 

 

Secondary objective 

To compare the incidence of side effects between intrathecal Morphine and 

intrathecal Fentanyl. 
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REVIEW OF LITERATURE 

 

PART-A 

 

The spinal cord is a component of the central nervous system (CNS) that emerges 

from inferior medulla above C1 vertebra and travels through the spinal canal until 

coming to an end at the L1-L2 level of the lumbar spine. It is encased in meninges 

that are in continuation with  meninges of the brain from interior to exterior meninges 

are pia mater ,dura mater and archnoid mater.5 

 

There are three main regions of the spinal cord: the cervical, thoracic, and lumbar 

regions. The conus medullaris is a portion  of the sacral spinal cord that marks the 

lowest aspect of spinal cord , filum terminale runs caudally from the conus medullaris 

to the coccyx. Enlargements in the cervical and lumbar regions are due to an increase 

in the number of neurons that supply the upper and lower limbs respectively. 

Along the length of the cord, pairs of sensory and motor nerve roots emerge at each 

spinal levels. Before they meet to form a mixed motor and sensory spinal nerve, 

motor and sensory nerve roots arise from the cord dorsal  and ventral part 

respectively. 

 

The spinal cord extends the complete length of the spinal canal until the third month 

of fetal life. Consequently the cord at birth is at level of  the lower end of the third 

lumbar vertebra, as the vertebrae grow much more faster than the cord, typically the 

spinal cord ends between L1 and 2 in adults ,but this level has a wide range of 

variance, from T12 rarely to L3 6. 
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In adult  the spinal column has four curves.  

Cervical curve is convex anteriorly. 

Thoracic curve is convex posteriorly. 

Lumbar curve is convex anteriorly. 

Sacrococcygeal curve is convex posteriorly. 

 

 

 

Figure 1: Curves of the spine 
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The spine consists of 33 vertebrae 

There are 7 cervical , 12 thoracic, 5 lumbar, 5 sacral fused, 5 coccygeal fused 

vertebrae  are present. 

 

31 pairs of spinal nerves are as follows. 

a. Cervical 8 

b. Thoracic 12 

c. Lumbar 5 

d. Sacral 5 

e. Coccygeal 1 

 

The vertebral canal contains the following structures 

1 Epidural space 

2 Thick dura mater  

3 Subdural capillary space 

4 Delicate arachnoid mater 

5 Wide subarachnoid space containing cerebrospinal fluid (CSF) 

6  Firm pia mater. The arachnoid and pia together form the leptomeninges. 

7 Spinal cord or spinal medulla and the cauda equina.  
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MENINGES 

Dura mater 

It is an extension of the cerebral dura consisting of thick, fibrous tissue, it connects to 

the foramen magnum and posterior aspects of the bodies of C2 and C3 vertebrae 

above , inferiorly to the second sacral vertebrae but it can end up as high as L5 or 

extend upto S3,anteriorly attached to posterior longitudinal ligament , Inferiorly by 

the filum terminale to the coccyx ,posteriorly the dural sac is completely free.7 

 

Arachnoid mater 

This is a thin delicate transparent membrane that lines the dural sheath. It is 

continuous with the cerebral arachnoid mater which loosely envelops the brain and 

dips into the longitudinal fissure between the cerebral hemispheres. 

 

Figure 2: Meninges of spinal cord 
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Piamater 

Of the three membranes, this one is the innermost vascular connective tissue 

sheath that closely invests the brain and spinal cord. It sends septa in to its substance, 

inferiorly  affixed to the periosteum of coccyx and penetrates the distal end of the 

dural sac7. 

 

Denticulate ligament - Folds of piamater that extend laterally along the lines of the 

anterior and posterior root attachments and converge with the arachnoid and 

duramater. They serve as struts in terms of structure to keep the spinal cord suspended 

inside the subdural area. 

 

Structures pierced during subarchnoid block 

Skin, subcutaneous fat, supraspinous ligament, interspinous ligament, and ligamentum 

flavum, duramater, arachnoid mater. 

 

Figure 3:Structures pierced during subarachnoid block 
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Subarachnoid  space  

Subarachnoid space lies between arachnoid and pia mater , space is filled with csf 

which acts as cushion around brain and spinal cord. It connects to the fourth 

ventricle's lumen through the  foramen magendie and the lateral ventricles through 

the  foramen luschka , subarachnoid space around the spine is larger than that of the 

brain. It is largest where it encloses the cauda equina, which is below the lower end of 

the spinal cord. 8,9 . 

 

Virchow-Robin space  

Continous canal of subarachnoid space surrounding penetrating vessels where 

interstitial flow runs , which provides pathway for spread of anaesthetic drugs in 

spinal cord 10. 

 
 

 
 
 
 
 
 
 

Figure 4:Virchow robin space 
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Anatomy of lumbar vertebrae 
 

There are 5 lumbar vertebra ,they differ from cervical vertebrae by lacking a foramen 

in the transverse process and from thoracic vertebrae by lacking articular facets for 

the ribs on the vertebral bodies. Their spinal canal is triangular shaped, pedicles are 

thick and short angled laterally and backward. Laminae are short broad ,transverse 

processes are relatively small , spinous processes are large, quadrangular, nearly 

horizontal, and have thick posterior edges 11. 

 

 

 
 
 
 
 
 

Figure 5: Lumbar vertebra 
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Blood supply of spinal cord 

 

Anterior spinal artery  

Formed at the foramen magnum by the junction of a branch of each vertebral artery 

descends along entire length of spinal cord in anterior median fissure, gives series of 

central and circumferential branches, provides blood supply to anterior two third of 

spinal cord 12. 

 Posterior spinal arteries:  

Formed at foramen magnum by posterior inferior cerebellar artery in 75% cases ,or by 

vertebral artery in 25 % cases two arteries present on each side run along the entire 

length of the cord through and behind the posterior nerve rootlets, supplies posterior 

one third of spinal cord. 

 

 

Figure 6: Blood supply of the spinal cord 
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Radicular arteries: 

 Originate from the vertebral, lumbar, posterior intercostal and lateral sacral arteries. 

Enter the intervertebral foramina as spinal arteries, penetrate the meninges, and 

proceed along the nerve roots, these are not present at all levels , largest radicular 

artery is called arteria radicularis magna or artery of Adamkiewicz is a dominant 

thoracolumbar segmental artery,  arises commonly at lower thoracic or upper lumbar 

vertebrae (T8-L1) supplies lower spinal cord by reinforcing anterior spinal artery.  

 

Venous drainage of spinal cord 

Six longitudinal venous channels serve as the main venous drainage pathways for the 

spinal cord. There are two pairs of anterolateral and posterolateral channels. 

When these channels come together, venous plexus is formed. 

From here, the, azygos veins in the thorax, lumbar veins in the abdomen, and lateral 

sacral veins in the pelvis , radicular vein, intersegmental vein, vertebral veins in the 

neck, are where the venous blood empties 12. 

 

Figure 7:Venous drainage of spinal cord 
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PHYSIOLOGY OF CEREBRO SPINAL FLUID 

CSF production  

Cerebrospinal fluid (CSF) is the transcellular fluid produced from choroid plexus of 

cerebral ventricles which surrounds brain and spinal cord. 

CSF is produced by combination of filtration and active secretion of water and solutes 

at a rate of 0.3 mL/min, equivalent to 500mL/day. The choroid plexus is formed by 

modified ependymal cells, ciliated cells that line the surface of the ventricles of the 

brain and the central canal of the spinal cord. Ciliary action propels CSF through the 

ventricles 13 

The CSF volume is estimated to be about 150 ml in adults with approximately 25 ml 

contained in the cerebral ventricles, 50 ml in cranial subarachnoid space and 75 ml in 

the spinal subarachnoid spaces.  

 Properties of CSF 

pH 7.33 

Specific gravity 1.003-1.009 

Volume in spinal subarachnoid space -20 mL 

Osmolarity- 295mOsm/L 

Glucose -2.5- 4.5 mmol/L 

Protein- 200-400 mg/L 

Sodium- 144-152 mmol/L 

Potassium- 2-3 mmol/L 

Chloride-123-128 mmol/L 

Calcium- 1.1-1.3 mmol/L 

Urea-2-7 mmol/L 
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Pathway of CSF 14 

Lateral ventricle to the third and then to the fourth ventricle. From the fourth 

ventricle, the fluid moves out into the subarachnoid space and/or the central canal of 

the spinal cord through the two lateral foramina of Luschka and the medial foramen of 

Magendie. 

CSF absorption 

CSF will flow into the venous sinuses because the pressure in the subarachnoid area is 

higher than that of dural sinuses. 

CSF is absorbed by the arachnoid granulations, villi that project from the arachnoid  

mater to the dural venous sinuses . 90% of CSF is absorbed by the arachnoid villi of 

the sagittal and sigmoid dural sinuses. 10% of CSF is absorbed through the spinal 

arachnoid villi . 
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PHYSIOLOGICAL EFFECTS OF SPINAL ANAESTHESIA  

 

Sympathetic blockade is the main cause of changes associated with spinal anaesthesia. 

skeletal muscle paralysis,  adrenal insufficiency,  effects of local anaesthetic  used are 

additional causes of physiologic alterations that occur under spinal anaesthesia. 

 

Cardio vascular system 15 

Hypotension under spinal anaesthesia is mainly due to decreased preload  , afterload. 

Since preload is decreased by venodilation caused by sympathetic block, venous 

return is mainly dependent on gravity in this instance aorta caval compression  and 

positioning of patient markedly influences venous return. 

Afterload  is decreased by arterial vasodilation decreasing  SVR , arterial vasodilation 

is not marked as there is no complete loss of vascular smooth muscle tone. 

There is vasodilation below the level of sympathetic block with compensatory 

vasoconstriction above block. 

The impact of spinal anaesthesia on heart rate is intricate. Heart rate may decrease due 

to sympathetic inhibition of cardiac accelerator fibers emanating from T1-T4 spinal 

regions or via the reverse Bainbridge reflex or it may increase response to 

hypotension via barorecptor reflex. 

With a reduced afterload, there can be an initial rise in cardiac output. Alternatively, 

cardiac output could decrease as a result of lower preload, blockage of the upper 

thoracic sympathetic nerves may impact contractility. 
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Respiratory system 

The effects of spinal anaesthesia on pulmonary function are minimal in persons with 

normal lung physiology.tidal volume is unchanged. In case of high spinal block  

expiration  is affected due to paralysis of abdominal and intercostal muscles, 

respiratory arrest during spinal anaesthesia is extremely uncommon and is typically 

brought on by hypoperfusion of the respiratory centres. 

Gastro-intestinal system 

Abdominal organs are innervated by sympathetic fibers originating from T6-L2. 

Following  sympathetic  blockade unopposed parasympathetic activity increases 

secretions , intestine becomes contacted , Sphincter relaxed, the gastrointestinal tract's 

peristalsis is boosted by increased vagal activity which leads to nausea , vomiting. 

Nausea may also result from hypotension induced intestinal ischemia. 

Hepatic system 

Hepatic blood flow has no auto regulatory mechanism. It is strongly correlated with 

arterial blood flow , it mainly depends on mean arterial pressure. Hepatic blood flow 

will be maintained if the mean arterial pressure (MAP) is maintained following spinal 

anaesthesia. 

Renal  system 

Renal blood flow is autoregulated, renal blood flow decreases when there is fall in 

MAP less than 50 mm Hg. Bladder dysfunction occurs with lesser concentration of 

local anaesthetic compared to motor block, urinary retention from neuraxial blocks is 

a common problem that prevents outpatients from being discharged on time and 

inpatients to undergo bladder catheterization. 
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Endocrine  

Spinal anaesthesia has been demonstrated to suppress various endocrine metabolic 

alterations linked to stress response. This is brought about by a reduction in afferent 

sensory input, which serves to trigger the stress response. The effect is greater with 

lower abdomen and extremity surgery.  

 

Uterus  

After spinal anaesthesia during pregnancy, the uterine tone is not significantly 

changed. Labor becomes painless when the nerves from T11 below are blocked. 

Uterine blood flow is maintained as long as mean arterial pressure is maintained. 

 

Spinal anaesthesia in pregnancy 

Pregnant women require lesser doses of anaesthetic agents for spinal anaesthesia. In 

second and third trimester, following factors contribute to this effect, gravid uterus 

compresses inferior vena cava leading to shunting of blood to venous plexus of 

vertebral canal which decreases cerebrospinal volume and fluid. Thus given amount 

of anaesthetic will be diluted in small amount of CSF. Progesterone hormone plays an 

important role in this by increasing sensitivity of spinal nerves to local anaesthetic. 
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FACTORS AFFECTING BLOCK LEVEL. 

Properties of local anesthetic solution 

• Baricity 

• Dose 

• Volume 

• Specific gravity 

Patient characteristics 

• Position during and after injection 

• Height (extremely short or tall) 

• Spinal column anatomy 

• Decreased cerebrospinal fluid volume  

       Increased intra-abdominal pressure         

 

Technique of injection 

• Site of injection 

• Needle bevel direction 

 

The three most significant variables that can be changed to affect the distribution of 

local anaesthetics are:- 

 Baricity of the local anesthetic solution. 

 Position of the patient during and just after injection. 

 Dose of the local anaesthetic.  
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Baricity- density of the local anesthetic divided by the density of the CSF at 37°C. 

 

When Baricity of local anaesthetic is equal to csf baricity it is called isobaric. 

Hyperbaric anaesthetic agent have baricity more than 1. 

 

Position of patient after injection have important role while using hypobaric or 

hyperbaric drugs. 

 

Dose of local anaesthetic - Dose, volume ,concentration of local anaesthetics are 

interdependent. 

However dose plays very important role in determining level of block . 

 

Zone of differential blockade in subarachnoid block 16 

Differential block occurs due to differential characteristics of nerve fiber and their 

susceptibility to local anaesthetics. It mainly depends on size and myelination of 

nerve fibers. 

In comparison to the sensory fibres, sympathetic fibers are blocked two to six 

segments higher and motor fibers are blocked 2 segment lower.  

 

Order of  nerve fibre blockade 17 

1.Autonomic preganglionic  B fibres  

2. Temperature fibres – cold fibres first followed by warm fibres 

 3. Pinprick  

4. pain 

5. Touch fibres  

6. Deep pressure fibres  

7. Somatic motor fibres  

8.Vibration proprioception  

Recovery follows reverse order. 
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PAIN PHYSIOLOGY 

Definition of Pain 

International Association for the Study of Pain (IASP) - Pain  is an unpleasant sensory 

and emotional experience associated with actual or potential tissue damage or 

described in terms of such damage”. 

 

Physiology of pain transmission 18 

Transduction 

The primary sensory structure that accomplishes transduction is the nociceptor. These 

are free nerve endings that sense heat, mechanical and chemical tissue damage. 

Transmission 

Pain impulses are transmitted by two fibre systems. Aδ fibers  carries  first or fast pain 

and C fibers carries  a duller  slower onset pain or second pain Aδ fibers terminate 

predominantly on neurons in laminas I and V, whereas the C fibres terminate in 

laminas I and II. 

The dorsal horn has been called a gate, where pain impulses can be “gated” or 

modified ,second-order neurons are either nociceptive-specific or wide dynamic range 

(WDR) neurons. From here pain impulses are transmitted to thalamus via lateral and 

meadial spinothalamic tracts. 

Central transmission 

The third order neurons are found in the thalamus and provide signals to 

somatosensory regions II and I in the post-central gyrus, to the superior wall of the 

sylvian fissure. 

Perception and localization of pain occurs in cortical areas. 

Emotional components of pain are mediated by anterior cingulate gyrus. 
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Peripheral modulation 

Primary  hyperalgesia 

On repeated stimulation nociceptors are sensitised, it lowers  threshold,and  increases 

frequency of responses. Their response latency is shortened, and they continue to fire 

spontaneously even after the stimulus has stopped (after discharges). The production 

of algogens from injured tissues, such as histamine, bradykinin, PGE2, and 

leukotrienes, mediates this primary hyperalgesia. 

Secondary hyperalgesia mainly occurs due to substance P which causes degranulation 

of histamine ,serotonin leads to vasodilation, tissue edema in the form of triple 

response. 

Central modulation  

This can either facilitate or inhibit pain. The mechanisms for facilitation are  

 Windup and sensitization of second order neurons.  Hyper excitability of flexion 

responses. Receptive field expansion.  

 

Cholecystokinin, L-glutamate and L-aspartate  angiotensin, galanin trigger changes in 

membrane excitability by interacting with G-protein coupled receptors. 

Inhibitory mechanisms can be segmental or supraspinal, segmental inhibition mainly 

consists of stimulation WDR neurons and spinothalamic activity glycine GABA are 

Important neurotransmitters involved .Supraspinal analgesia mediated by 

monoamines  in spinal cord and inhibitory interneurons which store and release 

opiods. 
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Reflex responses of pain 

CVS- Increases heart rate blood pressure, myocardial work 

Respiratoy -Hyperventilation or hypoventilation.  

GIT -Delayed gastric emptying.  

Metabolic - Increased lipolysis, protein metabolism,  hyperglycemia due to decreased 

insulin secretion. 
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PHARMACOLOGY 

 

Bupivacaine  

Bupivacaine belongs to amide group of local anaesthetics , it is  synthesized in 1957 

by  A. F Ekenstam and his colleagues. The first use was documented by Teluvio in 

1963. 

Bupivacaine hydrochloride is a white, odourless, crystalline powder with a bitter, 

numbing taste. It is prepared by chemical synthesis. 

 

Chemical Structure 

 

 

 

                                  Figure 8:Chemical structure of Bupivacaine 
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Physiochemical properties 

Molecular formula – C18H28N2O 

Molecular weight-288.4 g/mol 

Protein binding-95% 

Pka-8.1 

pH-5.2 

Specific gravity-1.021 at 37 degree centigrade 

Clearance-0.47L/min 

Elimination half life-210 min 

 

Dose concentration 

Ampoules containing 4ml of 0.5% (heavy) solution with dextrose for spinal 

anaesthesia. 

Vials of 20ml containing a clear colourless solution of 0.25% & 0.5% Bupivacaine 

hydrochloride with and without preservative is available. 

Vials containing 0.75% of Bupivacaine are also available but not in India. 

Peripheral nerve block- Bupivacaine 0.25%-0.5 % for maximum of 

2-2.5 mg/kg . 

Intrathecal – 0.5 % hyperbaric Bupivacaine 

Caudal anaesthesia -0.25%-0.5 % Bupivacaine 

Epidural anaesthesia – 0.1% -0.5% Bupivacaine 
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Mechanism of action 

Local anesthetics mainly acts on cell membrane, bind selectively to alpha subunit of 

sodium channels in inactivated closed state , arrest the channels in this state , prevent 

change to activated-open state which is essential for nerve transmission 19. 

Pharmacokinetics 

Absorption depends on site of  injection higher vascularity higher the absorption , 

dose of drug , addition of vasoconstrictor .Bupivacaine undergoes  initial rapid phase 

of distribution to highly perfused organs , then it disappears slowly due to distribution 

of less perfused organs. It undergoes rapid  lung extraction. Skeletal muscles acts as 

reservoir of drug. 

Bupivacaine undergoes metabolism in liver by  glucoronide conjugation . Dose of 

bupivacaine is reduced in case of cirrhosis. 2,6 pipecolyloxylidine(PPx) is major 

metabolite , excretion occurs through kidney , 5 percentage of drug excreted 

unchanged in urine. 

Pharmacodynamics  

Cardiovascular system 

Bupivacaine has higher affinity to cardiac myocytes than lignocaine. The strong 

binding with cardiac myocytes makes dissociation very slow. Bupivacaine acts by 

decreasing rate of depolarization in cardiac muscle fiber. It inhibits inward current of 

calcium and its release from sarcoplasmic reticulum ,Cardiac peacemakers are 

depressed and conduction time is lenghted by higher concentration, 
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CC/CNS ratio of  bupivacaine is 3.7+/-0.516,it depresses myocardial contactility and 

also causes peripheral vasodilation which leads hypotension and decreased cardiac 

output 20 . 

It is preferred agent in obstetrics analgesia because of long duration, lesser placental 

transfer, higher degree of sensory block than motor no tachyphylaxis 21. 

 

Central nervous system 

In  CNS Bupivacaine has biphasic effects, initially blockage of  inhibitory pathways 

in CNS leads to excitation in the form of restlessness, tremors, perioral numbness, 

shivering, convulsions headedness, dizziness, visual and auditory disturbances. 

Increasing the doses can lead to depression of   both excitatory and inhibitory 

pathways which lead to coma and cardiovascular and respiratory arrest. 

 

Respiratory system 

Excessive plasma concentration leading to medullary center depression causes 

respiratory depression. In case of high or total spinal anaesthesia paralysis of 

respiratory muscle causes hypoventilation. 

 

Allergic reaction 

 Allergic reaction may occur due to presence of preservative that is methylparaben. 
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OPIOD PHARMACOLOGY 

 

Opoid receptors 

Opiod receptors are members of the G protein coupled receptor family. Opiods act by  

presynaptic inhibition of neurotransmitter release ,postsynaptic inhibition of evoked 

activity, as well as hyperpolarization caused by increasing potassium conductance, 

additionally, phospholipase C and the phosphoinositide signaling cascade are affected 

by opioid receptors. The inhibition of calcium ion influx suppresses the release of 

neurotransmitters 22. 

 

Opiod receptors mainly classified as 3  groups  

1. mu (μ) 

2. kappa (κ) 

3. delta (δ) 

Functions of different opiod receptors. 

  

 

mu 1 Mu 2 Kappa Delta 

Analgesia 

supraspinal and 

spinal 

 

Euphoria 

Low abuse 

potential  

 

Miosis 

Bradycardia  

Hypothermia  

Urinary retention  

 

 

Analgesia –

spinal 

 

Respiratory 

depression 

  

Physical 

dependence  

 

Constipation  

 

 

Analgesia supraspinal 

spinal 

 

Dysphoria  

 

Sedation  

 

Miosis  

 

Low abuse potential  

 

 

Analgesia supraspinal 

spinal 

 

Respiratorydepression  

 

Physical dependence  

 

Constipation  

 



40 

 

MORPHINE 

Morphine is the prototype agonist at  mu opioid receptor ,it has limited tissue 

penetrability due to its very high hydrophilicity. It was discovered in 1806 and given 

the name "morphium" name of the Greek dream god Morpheus23, morphine was 

initially used to treat labour pain but was soon discontinued because of  neonatal  

respiratory depression. In the early 1900s morphine saw a resurgence of its 

intrapartum use as a component of twilight sleep. 

 

Chemical structure  

 

 

 

 

 

 

Figure 9: Chemical structure of morphine 

 

 Chemical formula -C₁₇H₁₉NO₃ 

1ml  ampoule contains 10mg morphine hydrochloride, it is preservative free and can 

be used intrathecally and epidurally. 
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Pharmacokinetics 

Morphine is administered by various routes, oral , intravenous, intramuscular, 

intrathecal, epidural . 

Oral morphine is commonly used for treatment of chronic pain, it undergoes extensive 

first pass metabolism in liver, bioavailability after  oral administration is only about 

25%. 

Intramuscular morphine dose-0.1-0.2 mg per kg, onset of action 15-30 minutes, peak 

action seen in 45- 90 minutes, lasts for about 4 hours. 

Intravenous dose- is 0.05 to 0.1 mg/kg   peak action occurs in 15- 30 minutes, 

duration of action is 4 hours. 

Plasma concentration of morphine after intravenous injection are not correlated with 

pharmacological activity of drug, which is because of delay in transport of morphine 

across blood brain barrier. 

 Plasma concentration of 0.05mcg per ml produces moderate analgesia. 

 

Factors affecting  penetration of morphine into CNS 

Poor lipid solubility,  high degree of ionisation at physiological pH and Protein 

binding. 
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Metabolism and Excreation 

Morphine undergoes metabolism via hepatic and  renal system. About 75% to 85% of 

a dose of morphine appears as morphine-3-glucuronide which is inactive, and 5% to 

10% as morphine-6-glucuronide which is active and 650 times more potent than 

morphine. 

Only 7% to 10% of morphine's metabolites are excreted through bile, with the  

majority   being  removed in urine.  Agonistic activity of morphine 6 glucuronide at 

mu receptors results in analgesia and respiratory depression. In patients with renal 

impairment elimination of  morphine 6 glucuronide is impaired results in 

accumulation and unexpected respiratory depression 2. 

 

The pharmacokinetics of morphine are changed during pregnancy. In comparison to 

non-pregnant women, pregnant women have higher plasma clearance, a shorter 

elimination half-life, and earlier peak metabolite levels theoretically. 
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FENTANYL 

Fentanyl is a synthetic opioid agonist that is structurally similar to meperidine and is 

derived from phenylpiperidine. 

 

Chemical Structure   

 

 

 

Figure 10: Chemical structure of fentanyl 

 

Chemical formula- C22H28N2O 

Clear colorless solution contains 50 mcg per ml fentanyl citrate available in 2ml, 10ml 

ampoules. 

When compared to morphine, fentanyl has a 75–125 times higher potency. 

Was created by Janssen Pharmaceutica for the first time in 1960 during an 

examination of meperidine derivatives. 

Fentanyl has high lipophilic property so that it crosses blood brain barrier readily has 

got rapid onset of action. It has short duration of action because of high volume of 

distribution. 
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The saturation of the tissue happens with continuous infusion or with multiple 

dosages and results in a prolonged duration of action. 

With repeated doses or continuous infusion, the tissue becomes saturated and the 

duration of action is lengthened. 

 

Pharmacokinetics 

75% of the initial fentanyl dose undergoes first-pass pulmonary uptake. 

Metabolism occurs mainly in liver by N-demethylation  producing norfentanyl, 

hydroxyproprionyl-fentanyl, and hydroxyproprionyl-norfentanyl.  

The main metabolite of fentanyl excreted by the kidney in humans is norfentanyl, 

which shares structural similarities with normeperidine. 

Excretion mainly occurs by kidney , 10% of fentanyl is eliminated in urine without 

undergoing metabolism . 

Dose and mode of administration of Fentanyl 

It is a key component of balanced anaesthesia 

For  intravenous analgesia 1-2 mcg per kg is used, for  intrathecal  25mcg is the 

maximum dose, oral/ transmucosal  dose of 5-20mcg/kg and  transdermal patch 

deleviring 75-100mcg/hr. 

For optimum analgesia, a plasma concentration of 20–30 ng/ml is required. 
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Pharmacokinetics of intrathecal opiods 

Fentanyl highly liphophilic divides into receptor and non-receptor binding sites 

quickly, it has a large volume of distribution, because of high pka value only 8% of 

unionized drug is available for diffusion in grey mater 25. 

Following intrathecal delivery, the CSF concentration of fentanyl rapidly drops, while 

the epidural space and plasma concentrations simultaneously rise, producing systemic 

effects. 

Morphine binds to dorsal horn receptor with high affinity exhibits much lower 

capacity for binding to non-receptor sites in spinal cords ,this results in lesser volume 

of distribution and continuous high concentration in spinal cord ,CSF concentration 

are maintained for long time , slow diffusion in epidural space occurs . 

 

Systemic effects of morphine 

Respiratory system 

Morphine produces dose dependent respiratory depression. It is characterised  by 

reduced responsiveness of respiratory centers to carbon-dioxide,  additionally it 

interferes with medullary , pontine centers which regulate the rhythm of respiration. It 

also causes dose dependent depression of ciliary action in airway due its direct effect 

on bronchial smooth muscle and indirect effect of histamine release increases airway 

resistance. 

 

Cardiovascular system 

Morphine causes hypotension due to drug induced histamine release leading to 

vasodilation and Bradycardia. Morphine has got depressant action on sino atrial node 

which slows the conduction of impulses. 
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Central nervous system 

 Morphine influences alertness, causes miosis and depression of ventilation , sedation 

is frequently brought  by morphine before analgesia sets in. 

 

Biliary system 

Biliary colic occurs due to spasm of biliary smooth muscles leading to increased 

biliary pressure. 

 

Gastro intestinal system  

Morphine causes stimulation of chemo receptor trigger zone results in nausea 

vomiting. It also reduces peristaltic movements , contraction of bowel and increases 

tone of pyloric and anal  sphincter leads to constipation. 

 

Cutaneous changes  

Because of histamine release morphine produces urticaria and cutaneous vasodilation 

involving skin of face, neck and chest. 

 

Systemic effect of  fenatnyl 

Cardiovascular system 

Even at high doses (50 mcg/kg IV), fentanyl does not cause the release of histamine, 

Fentanyl, 10 mcg/kg IV, administered to newborns, significantly reduces the carotid 

sinus baroreceptor reflex regulation of heart rate. 

Fentanyl causes more pronounced bradycardia than morphine, which might 

occasionally lower blood pressure and cardiac output 2. 



47 

 

 

Respiratory system 

Fentanyl causes dose dependent depression of respiratory centers leading to decreased 

tidal volume and minute ventilation. Sustained release fentanyl preparations such as 

patches may also produce unexpected delayed respiratory depression. 

 

Central nervous system 

Anxiolysis, euphoria , feeling of relaxation, respiratory depression, constipation, 

miosis, and cough suppression. 

 

Metabolic effects 

It inhibits rise in plasma levels of epinephrine, glucose,  free fatty acids and cortisol, 

at doses of 50-100mcg/kg. 

 

Opioid side effects 

Respiratory depression  

Hydrophilic opioids may elicit either early or late (up to 24 h) respiratory depression, 

respiratory depression brought on by morphine that has late peaks at 6 hours and lasts 

between 3.5 to 12 hours following injection. Lipophilic intrathecal opioids may cause 

respiratory depression during the early hours (0-1) after administration 26 . 
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Pruritis  

Pruritis associated with opioids is unrelated to histamine release. Antihistamines are 

unlikely to provide any relief at all, and if they do, it will likely be due to the 

accompanying drowsiness. 

Nausea and vomiting  

 Occurs  by stimulation of chemo receptor trigger zone. 

Miosis 

Pupilary constriction occurs due stimulation of parasympathetic nerve fibres and 

Edinger- Westphal nucleus. 

Constipation  

Opioids decreases intestinal motility,  increase intestinal transit time and leads to 

constipation. 

Rigidity  

Serious side effects such as vocal cord closure leading to difficult mask ventilation 

occurs due to increased muscle tone progressing to stiffness immediately after opioid 

administration. 

Urinary retention 

 Reduced detrusor muscle contractility and altered sensation decreases the urge to 

urinate. 
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REVIEW OF LITERATURE 

PART-B 

On 16th August ,  1898 , August Bier successfully administered intradural injection of 

0.5%cocaine to a 35-year-old woman with erosive tuberculosis of ankle undergoing 

surgery 27. 

 

Intrathecal administration of opioids for the treatment of pain in humans was first 

documented in 1979. Wang JK et al ,conducted study in 8 patients with severe, 

persistent pain in their legs and back due to genitourinary cancer , all received 

intrathecal injection of 0.5 to 1 mg of morphine. With or without saline solution, 

following separate injections of morphine and physiologic saline, 2 out of 8 patients 

claimed total pain alleviation. Other six patients experienced total pain alleviation 

after separate injection of intrathecal morphine 28. 

In 1900,Oskar Kreis performed first spinal anaesthesia in 6 obstetrics patients for 

alleviating labor pain at Bastle , Switzerland, he injected 10mg cocaine at L4-L5 

interspace which relieved pain with minimal effect on somatic power and urinary  

retention 29. 

In 1902 Hopkins was the first person to conduct caesarean section under spinal 

anaesthesia. Continuous caudal block for alleviating labor pain was first performed by 

Eugen Aburel on 12 January 1931. 

 

 



50 

 

 In 1997 Sibilla C, Albertazz P et al 30Conducted study titled Perioperative analgesia 

for caesarean section: comparison of intrathecal morphine and fentanyl alone or in 

combination. 116 patients  were included in this study divided in to four groups. 

Group A received 1 ml of normal saline, group B- fentanyl 25mcg, group C- 

morphine 100 mcg, and group D received fentanyl 25 mcg  plus morphine 100 mcg  

intrathecaly along with hyperbaric bupivacaine. duration of effective analgesia was 

significantly higher in group C and group D. 

  

 In 1999 Yang T, Breen TW et al 31 conducted study in 60 womens undergoing 

elective Cesarean section under spinal anesthesia, one group received 0.1mg 

morphine other group received  0.25 mg morphine intrathecally in combination  with 

hyperbaric bupivacaine 0.75% and 20mcg fentanyl ,there was no significant 

difference between postoperative vas score and time needed for 1st analgesic dose , 

but the frequency of  pruritis  requiring treatment was higher in  morphine 0.25mg 

group. Nausea scores were higher in morphine 0.25mg group but number of patients 

requiring antiemetic medication was comparable in both group. 

 

A randomized double-blind multicentre study conducted by Gehling MH, Luesebrink 

T et al 32 found that 0.1 mg ,0.2 mg morphine used along with bupivacaine 

intrathecally significantly reduced post operative morphine consumption. Median 

duration  for  request of 1st opioid dose was found to be 24 hour with 0.1 mg 

morphine and 45 hours with morphine 0.2 mg, incidence of pruritis was found be 

higher with morphine 0.2mg. 
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Samii K, Chauvin M et al 33 conducted a study to evaluate efficacy of morphine.  First 

group received 0.02 mg/kg morphine, second group received 0.2mg/kg morphine as 

additive, third group received 10% dextrose as placebo .Morphine is made hyperbaric 

by adding  equal volume 10%dextrose solution injected intrathecally. Significant 

difference found between pain score and duration of analgesia it was found to be 

26+/-3  hours in group 1 and 33+/-4 hours in group 2. 

 

A study conducted by Gurbet A, Turker G et al 34 in patients undergoing daycare 

anorectal surgery,patients were allocated into two groups randomly ,one group 

received 2.5 mg 0.5% bupivacaine with fentanyl 25mcg  other group received 0.5% 

bupivacaine 5mg , they found that patients belonging to fentanyl group had  

significantly less postoperative analgesics , and Fentanyl group had increased 

incidence of pruritis.  

 

 Bogra J, Arora N et al 35Conducted single blind prospective study involving 120 

patients posted for caesarean section. They divided patients into 2 main study groups , 

first group involving 60 patients which was further divided into three subgroups 

receiving 0.5% hyperbaric bupivacaine 8, 10, 12.5mg respectively to find optimal 

dose of  bupivacaine causing no visceral pain. Second group involving 60 patients 

further subdivided into three subgroups receiving 0.5% hyperbaric bupivacaine 

8,10,12.5mg along with 12.5 mcg of fentanyl as additive. This study group were 

designed to find lowest dose of bupivacaine-fentanyl combination that was not 

associated with visceral pain. 
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They concluded  that duration of  post-operative analgesia increased with increasing 

dose of bupivacaine and also addition of fentanyl to bupivacaine increased the 

postoperative analgesic effect,  motor  recovery  time also increased with increasing 

dose of bupivacaine  alone or with fentanyl combination. Intraoperative sedation was 

found to be higher in fentanyl group compared to bupivacaine group, they also found 

that  Apgar score of babies  was  not affected . 

 

Chavan g et al 36 conducted prospective randomized  study in 80  patient's undergoing 

elective infraumbilical surgery , one group received 0.5% bupivacaine 3ml+0.5ml  

CSF, other group received 0.5% bupivacaine with 25mcg fentanyl , 

they found that mean duration of analgesia was higher in group with fentanyl  

207 ± 17.57, compared to control group 192.12 ± 21.04. Time taken for 2 segment 

regression of block was also significantly prolonged in fentanyl group.  

 

Lane S, Evans P et al 37 conducted a study to compare fentanyl 15mcg , diamorphine 

0.25 mg or Fentanyl 15mcg plus diamorphine 0.25 mg.Calculated dose of PCA 

morphine used during 24 hours postoperatively there is significant difference between 

post-operative PCA morphine consumption, fentanyl group 47.3 mg, diamorphine 

group 20.7 mg ,however there was no significant difference between diamorphine 

plus fentanyl group 21.2 mg,no significant difference was found in incidence of 

nausea, vomiting and sedation between all the groups. There was significant 

difference between incidence of pruritis between group group F and group FD,  no 

significant difference was found in any other groups. 
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Yesuf KA, Gebremedhn EG et al 38 conducted observational cohort study in 100 

patients undergoing emergency caesarean section under spinal anaesthesia. Patients 

were divided in to two groups, one group received only Intrathecal bupivacaine 12.5 

mg , second group received intrathecal bupivacaine 10mg along with fentanyl 25 mcg, 

they compared time for first analgesic requirement and postoperative vas scores and 

consumption of postoperative tramadol. 

Lesser vas score observed at 2hrs, 3hrs, 4hr, 5hrs and 6hrs in BF group, analgesia 

request time in BF is prolonged (301.00 ± 46.55) Compared to BS(200.20 ± 44.19)  

group, P = 0.001. 

 Time taken for first analgesic request was similar to the results of fentanyl group of 

our study. 

Incidence of nausea vomiting was significantly lower in fentanyl group, but incidence 

of pruritis was higher in fentanyl group. 

 

A randomized placebo-controlled double-blinded clinical trial conducted by Dhawan 

R, Daubenspeck D et al 39 in patients undergoing robotic totally endoscopic coronary 

artery bypass, study group received intrathecal morphine 5 mcg/kg and placebo group 

received intrathecal saline before surgery. They concluded that patients in study group 

required significantly lesser morphine equivalents compared to placebo during 24 

hour postoperative period. 
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MATERIAL AND METHODS 

Source of data 

This prospective randomized  double blind clinical trial was carried out in patients 

undergoing  lower  segment caesarean section  under  spinal anaesthesia at a tertiary 

care hospital , permission from hospital ethical committee was taken , study was 

registered in CTRI . 

CTRI registration  number- CTRI/2021/11/037876  

 120 patients were included in this study were randomly divided into two groups 

containing 60 patients by sealed envelope method . 

 

Inclusion criteria  

1. Patients belonging to ASA II  

 2. Posted for elective LSCS  

 3. Parturients aged between 20 and 35 years of age  

 4. 40–80 kg of weight 

 5. More than 145cm of height 

 6. Having singleton pregnancy 
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 Exclusion criteria 

 1. Patient refusal 

 2. Patients belonging to ASA III and IV  

 3. Patients posted for emergency procedures  

 4. Patients with coagulopathies and increased intracranial tension  

 5. Patients allergic to drugs used in study 

 6.  Having contraindications to spinal anesthesia 

 

Sample size calculation 

Formula  

Sample size calculated based on article-Comparison of Morphine with Fentanyl 

Added to intrathecal 0.5%  

Hyperbaric Bupivacaine for Analgesia After Caesarean Section.done by Salmah G 

S,Choy Y C.,et al 

Formula  

n =2 S2 /d2 (Z α+Z β)2 

Where, Z α = Z-value for level (2.58 at 1% error or 99% confidence) 

 Z β = Z-value for level (1.682 at 5% error or 95% power) 

S= Combined standard deviation between two groups 
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=(S1+S2)/2, S1=SD of 1st group, S2=SD of 2nd group 

d= Clinically acceptable error 

 =Mean of 1st group-Mean of 2nd group=69.67=d 

Standard deviation of group 1=112.0 

Standard deviation of group 2=60.0 

Mean difference between 1st and 2nd sample 

 =69.67=d Effect size=0.810116279069767 

Alpha Error (%) = 1 

Power (%) = 95 

Sample size of 59 was obtained in each group  

Keeping in mind dropouts of 1 in each group we planned to take sample size of 60 in 

each group a total of 120 patients. 

Study design- Prospective randomized double blind clinical trial. 

Sampling Procedure: 

The study was conducted in patients undergoing elective lower segment caesarean at 

tertiary care hospital. All the patients falling under inclusion criteria were numbered 

and the patients were randomly allocated into either morphine group (Group A) or 

fentanyl group (Group B), using sealed envelope technique. 
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Study Instrument: A pre-designed and pre-tested proforma was used to collect 

information. 

The study was conducted in 120 ASA 2 patients undergoing elective caesarean 

section at a tertiary care hospital after receiving approval from the institutional ethical 

committee. 

Study period- April 2021-January 2023 

Informed and written consent was obtained from each patient after explaining study 

procedure. All patients were explained about potential risk and benefit of study. All 

patients underwent a thorough pre-anaesthetic evaluation. Patients who met the 

study's inclusion criteria were enrolled. 

All of the patients were kept nil-per-oral throughout the night and premedicated with 

Tablet Pantoprazlole 40mg the night and 2 hour before the procedure. 

During pre anaesthetic evaluation all patients were familiarized with visual analogue 

scale for recording of post-operative pain scores 

All of the patients underwent a re-evaluation in the pre-operative anaesthesia room on 

the day of the procedure. 

Heart rate, blood pressure, and SpO2 measurements were taken,  IV line was secured 

with a wide diameter cannula and injection Ondansetron 4 mg IV was given. 

Method 

Using the sealed envelope procedure, the patients were divided randomly into two 

groups of 60 each and assigned to receive either morphine ( Group A) or fentanyl 

(Group B) . 
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The groups were opened just before the patients were sent to the operating room. 

 A trained anesthesiologist who is not involved in intraoperative and postoperative 

management prepared sterile study medication solution, in order to conduct the trial, 

the anaesthesia resident was blinded to the study medication used. 

Group A- received 1.8ml of Hyperbaric Bupivacaine 0.5% + 100mcg of morphine 

diluted in 0.5ml NS(2.3ml). 

Group B - received 1.8ml of Hyperbaric bupivacaine 0.5% + Fentanyl 25mcg(2.3ml). 

Intravenous crystalloid fluids were started in the operating room vital parameters were 

recorded noninvasive arterial blood pressure (NIBP), ECG, and pulse oximetry as part 

of routine monitoring. 

Under aseptic precautions the subarachnoid block was carried out in sitting position 

with a 26G Quincke spinal needle at  L3-L4 or L4-L5 interspace, following 

confirmation of free aspiration of cerebrospinal fluid the preloaded sterile medication  

of 2.3 ml  containing 0.5% Hyperbaric bupivacaine with the adjuvant was 

administered . 

After administering the subarachnoid block patients were immediately turned supine, 

through a face mask oxygen was delivered. 

All subsequent measurements were made starting from the instant the preloaded 

sterile drug solution was fully injected into the subarachnoid space, which was 

marked as the study's zero time. 

Sensory level was checked every minute with 26G blunt needle until highest sensory 

level achieved and the time required to achieve T6 sensory block was recorded motor 
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block was assessed using modified Bromage score. The time taken to reach modified 

Bromage 3 was recorded. 

After subarchnoid block vital parameters - heart rate, SBP, DBP, MAP, and use of 

ephedrine, atropine were recorded and documented during the first 120 min at 

intervals of 0min,1min, 2min,3min,4min,5min,10min,15min,20min, 25min, 

30min,40min,50min,60min,70min,80min, and 90min till the end of surgery. 

Intravenous Ephedrine or Intravenous Phenylephrine was administered if the systolic 

blood pressure reduces ≥ 20% of the baseline value or if the MAP ≤60 mm Hg. 

Intravenous atropine 0.6 mg was administered if the HR ≤50 bpm. 

Patients were not received any additional analgesic in the intra-operative period, 

incidence of any adverse effects such as hypotension, bradycardia, shivering, 

nausea,vomiting, pruritus, respiratory depression were noted. 

Time for 2 segment regression of sensory block, regression of  motor block to 

modified bromage zero was recorded. 

All the patients were monitored in the post anaesthesia care unit  for two hours and in 

ward for 24 hours till patients request for first rescue analgesic, monitored by an  

anaesthesia resident who is  blinded in this study. 

Post operative pain assessment done at the intervals of 1st   , 2nd  , 4th  , 8th, 16th  & 24th  

hour by visual analogue scales ,duration of analgesia was taken from the time of 

intrathecal drug administration to the first supplementation of rescue analgesic when 

the patient complained of pain or visual analogue score of  ≥4. 
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Visual analogue scale  

 

                            Figure 12- Visual analogue scale 

Injection Diclofenac 75 mg IV was administered if the patient complained of pain and 

had visual analogue scale ≥4. 

Respiratory depression was defined as respiratory rate of  less than 8 breath/minute. 

 

Motor block was assessed using Modified Bromage Scale. 

Bromage 0 – patient is able to move hip, knee and ankle. 

Bromage 1 – not able to move hip but able to move knee and ankle. 

Bromage 2 – not able to move hip and knee, but able to move ankle. 

Bromage 3 – not able to move hip, knee and ankle 
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Sedation - measured by Ramsay sedation scale and the patient is considered sedated 

if the score is >/= 4. 

Ramsay sedation scale  

1. Patient anxious, agitated or restless 

2. Patient co-operative, oriented and tranquil alert 

3.  Patient responds to commands 

4. Asleep, but with brisk response to light, glabellar tap or loud auditory stimulus. 

5. Asleep, sluggish response to light, glabellar tap or loud auditory stimulus. 

Definitions 

Onset of sensory-Time taken from intrathecal injection of drug to highest sensory 

block attained. 

Onset of motor- Time taken from injection of intrathecal drug till attainment of 

modified Bromage score of 3. 

Time for two segment regression-Time taken for two segment regression of sensory 

blockage.  

Time for motor regression-Time taken for regression of motor block to modified 

bromage score zero. 

Duration of post-operative analgesia- Time taken  from injection of intrathecal drug to 

request of first rescue analgesic. 
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Statstical analysis 

 

Age, height, weight, BMI, duration of surgery, hemodynamic parameters were 

compared between both groups by  independent student ‘t’ test. 

Onset of sensory block, onset of motor block, regression of 2 segment sensory block , 

regression of motor block were compared between both groups by independent 

student ‘t’ test. 

Duration of post operative analgesia between two groups by independent student  ‘ t’   

test. 

Postoperative bromage score and VAS score were compared between both groups by 

Mann Whitney U test. 

Incidence of nausea , vomiting, pruritis, shivering were compared between both goups 

by chi-square test. 

P value of < 0.05 is taken as significant. 

Statistical software- SPSS 2020, and Microsoft word and Excel have been used to 

generate graphs, tables. 
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RESULTS 

In our study 128 patients were assessed. Eight patients were excluded in view of 

refusal to consent. One hundred and twenty patients which were suitable for inclusion 

were randomized in to two groups. Sixty patients were allotted in each group. All 120 

patients completed the study protocol and were followed up and were included in the 

final analysis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Assessed for eligibility n=128 

Randomised n= 120 

Group A n=60 Group B n=60 

Loss to follow up n=0 Loss to follow up n=0 

8 patients were 

excluded in view of 

refusal to consent, 

uncontrolled 

hypertension 

Analysed n=60 
Analysed n=60 
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Table1: Comparison of Morphine group and Fentanyl group with mean age, height, 

weight and BMI by independent “t test” 

Parameters Morphine group Fentanyl group t-value p-value 

N 

 

 

Mean SD N Mean SD 

Age in yrs 60 28.08 3.76 60 26.95 3.32 1.7508 0.0826 

Height in cms 60 160.28 3.20 60 159.87 6.21 0.4622 0.6448 

Weight in kgs 60 76.82 6.87 60 74.95 4.40 1.7730 0.0788 

BMI 60 29.89 2.37 60 29.47 2.96 0.8599 0.3916 

  

Graph 1: Comparison of Morphine group and Fentanyl group with mean age and BMI 

  

Table 1 and Graph 1 shows that there is no statistically significant difference between 

age,  height, weight, BMI between two groups. 
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Table 2: Comparison of Morphine group and Fentanyl group with mean duration of 

surgery and duration of post operative analgesia by independent t test 

Parameters Morphine group Fentanyl group t-value p-value 

N Mean SD N Mean SD 

Duration of surgery 60 53.33 7.74 60 51.83 6.76 1.1306 0.2605 

Duration of post 

operative analgesia 

60 885.67 216.41 60 356.68 123.48 16.4456 0.0001* 

*p<0.05 

 

Graph 2: Comparison of Morphine group and Fentanyl group with mean duration of 

surgery and duration of post operative analgesia 

 

Table 2, Graph 2 shows that Duration of surgery was similar in both group  

And duration of analgesia , that is time for request of first rescue analgesic at VAS 

score of 4 is significantly higher in morphine group with mean duration of 885.67 

±216.41 compared to fentanyl group 356.68 ±123.48 
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Table 3: Comparison of Morphine group and Fentanyl group with mean Onset of 

sensory block, T6 (min) and Onset of motor block, Bromage 3 (min) by independent t 

test 

Parameters Morphine group Fentanyl group t-value p-value 

N Mean SD N Mean SD 

Onset of sensory 

(T6) 

60 3.36 0.40 60 3.27 0.42 1.2152 0.2267 

Onset of motor    

( bromage3) 

60 1.85 0.30 60 1.87 0.37 -0.2703 0.7874 

 

 

Graph 3; Comparison of Morphine group and Fentanyl group with mean Onset of 

sensory block, T6 (min) and Onset of motor block, Bromage 3 (min)  

 

 

Table 3 and Graph 3 shows that there is no significant difference between onset of 

sensory  and onset of motor block between  both groups. 

 

1.85

3.36

1.87

3.27

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

Onset of sensory (T6) Onset of motor    ( bromage3)

M
ea

n
 +

/-
 S

D

Morphine group Fentanyl group



67 

 

Table 4 Comparison of Morphine group and Fentanyl group with mean Time for two 

segment regression (min) and Time for rescue analgesia (min) by independent t test. 

Parameters Morphine group Fentanyl group t-value p-

value 
N Mean SD N Mean SD 

Time for two 

segment regression 

(min) 

60 242.83 28.94 60 172.33 20.70 15.3481 0.000

1* 

Regression of 

motor (bromage 1) 

60 216.33 117.76 60 155.00 29.31 3.9148 0.000

2* 

*p<0.05 

Graph 4: Comparison of Morphine group and Fentanyl group with mean Time for two 

segment regression (min) and Time for rescue analgesia (min)  

 

 Table 4 and Graph 4 shows that time taken for 2 segment regression of sensory block 

was significantly higher in morphine group 242.83 ±28.94 compared to fentanyl 

group 172.33 ±20.70, p <0.0001. 
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Time taken for regression of motor block to bromage 0 was significantly higher in 

morphine group 216.33±117.76 compared to fentanyl group 155.00±29.31, p<0.0002. 

 

Table 5: Comparison of Morphine group and Fentanyl group with Modified bromage 

scores at different treatment time points by Mann-Whitney U test. 

Treatment time 

points 

Morphine group Fentanyl group Z-

value 

p-value 

Mean SD Mean 

rank 

Mean SD Mean 

rank 

0 min 3.00 0.00 61.00 2.98 0.13 60.00 0.1548 0.8770 

30 min 2.57 0.50 77.17 1.92 0.50 43.83 5.2460 0.0001* 

1 hour 1.55 0.57 76.48 0.87 0.57 44.52  5.0308 0.0001* 

2 hour 0.22 0.49 57.29 0.00 0.00 47.50 1.6308 0.1029 

*p<0.05 

Graph 5: Comparison of Morphine group and Fentanyl group with Modified bromage 

scores at different treatment time points 

 

Table 5 and Graph 5 shows postoperative bromage score, morphine group had higher 

bromage score compared to fentanyl group which was statistically significant at 30 

min and 1 hour postoperatively. 
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Table 6 : Comparison of Morphine group and Fentanyl group with VAS scores at 

different treatment time points by Mann-Whitney U test. 

 

Treatment 

time 

points 

Morphine group Fentanyl group Z-

value 

p-value 

Mean SD Mean 

rank 

Mean SD Mean 

rank 

0 min 0.00 0.00 60.50 0.00 0.00 60.50 -

0.0026 

0.9979 

30 min 0.00 0.00 56.00 0.15 0.36 65.00 -

1.4145 

0.1572 

1 hour 0.05 0.22 31.38 1.41 0.50 89.11 -

9.1258 

0.0001* 

2 hour 1.22 0.49 34.00 2.54 0.54 86.44 -

8.2886 

0.0001* 

4 hour 2.10 0.35 32.36 3.71 0.53 87.58 -

8.7636 

0.0001* 

8 hour 3.22 0.52 32.50 4.00 0.00 60.00 -

4.3643 

0.0001* 

16 hour 4.00 0.00 - - - - - - 

*p<0.05 
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Graph6: Comparison of Morphine group and Fentanyl group with VAS scores at 

different treatment time points. 

 

 

Table 6 and Graph 6, shows Comparison of postoperative vas score between 

morphine and fentanyl group , morphine group had significantly lower VAS score at 

1st , 2nd, 4th,8th, 16th hour postoperatively compared to fentanyl group.  
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Table 7: Comparison of Morphine group and Fentanyl group with mean SPo2 at 

different treatment time points by independent t test. 

Treatment time points Morphine group Fentanyl group t-value p-value 

Mean SD Mean SD 

Pre OP 94.83 0.76 94.98 0.93 -0.9662 0.3359 

0 min 99.58 0.72 99.48 0.75 0.7463 0.4570 

1 min  99.65 0.71 99.57 0.72 0.6381 0.5247 

2 min 99.55 0.85 99.48 0.85 0.4281 0.6693 

3 min 99.45 0.81 99.42 0.77 0.2314 0.8174 

4 min 99.43 0.77 99.37 0.80 0.4653 0.6426 

5 min 99.65 0.61 99.60 0.62 0.4482 0.6548 

10 min  99.57 0.70 99.57 0.67 0.0000 1.0000 

15 min  99.60 0.74 99.53 0.72 0.4984 0.6191 

20 min 99.70 0.50 99.70 0.46 0.0000 1.0000 

25 min 99.58 0.65 99.53 0.62 0.4316 0.6668 

30 min 99.67 0.63 99.60 0.62 0.5865 0.5586 

40 min 99.58 0.72 99.50 0.72 0.6318 0.5287 

50 min 99.79 1.32 99.58 0.65 0.9747 0.3321 

60 min 99.52 0.65 99.40 0.70 0.4815 0.6333 

70 min 99.33 0.58 - - - - 
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Graph 7. Comparison of Morphine group and Fentanyl group with mean SPo2 at 

different treatment time points 

 

 

Table 7 and graph 7 shows recording of saturation in both groups at different intervals 

which is similar in both groups, no episode of desaturation was noted in any patients 

of both goups. 
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Table 8: Comparison of Morphine group and Fentanyl group with mean heart rate at 

different treatment time points by independent t test. 

Treatment time points Morphine group Fentanyl group t-value p-value 

Mean SD Mean SD 

Pre OP 108.53 16.63 103.47 10.94 1.9716 0.0510 

0 min 108.05 16.89 107.50 13.24 0.1985 0.8430 

1 min  109.95 15.06 109.40 12.97 0.2144 0.8306 

2 min 106.35 12.26 106.55  16.25 -0.0761 0.9395 

3 min 106.33 14.58 101.70 16.96 1.6047 0.1112 

4 min 107.12 16.41 100.27 16.62 2.2720 0.0249* 

5 min 105.27 16.37 97.97 16.76 2.4137 0.0173* 

10 min  100.78 13.92 95.27 13.59 2.1964 0.0300* 

15 min  98.95 13.70 94.10 11.33 2.1127 0.0367* 

20 min 97.80 12.84 94.38 10.21 1.6130 0.1094 

25 min 98.67 43.64 91.55 14.19 1.2013 0.2320 

30 min 94.15 16.26 93.78 9.55 0.1506 0.8805 

40 min 96.97 10.16 92.37 9.37 2.5779 0.0112* 

50 min 96.04 10.18 91.26 9.68 2.4274 0.0170* 

60 min 92.12 12.60 93.65 11.69 -0.3966 0.6938 

70 min 86.67 15.01 76.00 - - - 

*p<0.05 
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Graph 8.Comparison of Morphine group and Fentanyl group with mean heart rate at 

different treatment time points. 

 

Table 8 and graph 8, shows heart rate variability between both groups, there was 

significant difference between heart rate between both groups at from 4 to 15 minutes 

and at 40, 50 minutes, but no episode of  bradycardia was noted. 
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Table 9: Comparison of Morphine group and Fentanyl group with mean SBP at 

different treatment time points by independent t test. 

 

Treatment time points Morphine group Fentanyl group t-value p-value 

Mean SD Mean SD 

Pre OP 133.77 11.85 130.45 14.81 1.3549 0.1780 

0 min 133.25 12.43 130.20 15.56 1.1862 0.2379 

1 min  128.72 14.72 121.30 18.49 2.4305 0.0166* 

2 min 116.73 21.87 106.42  18.30 2.8024 0.0059* 

3 min 104.88 21.86 99.03 17.19 1.6294 0.1059 

4 min 105.28 23.08 101.08 17.52 1.1226 0.2639 

5 min 105.05 16.24 104.65 17.14 0.1312 0.8958 

10 min  112.02 13.28 111.45 13.15 0.2349 0.8147 

15 min  113.57 12.20 113.25 12.18 0.1423 0.8871 

20 min 117.10 11.89 115.22 11.48 0.8828 0.3791 

25 min 117.37 12.19 115.90 11.74 0.6712 0.5034 

30 min 115.78 13.48 116.53 10.99 -0.3341 0.7389 

40 min 118.23 10.02 117.05 11.13 0.6092 0.5436 

50 min 116.29 18.69 119.39 10.12 -1.0450 0.2985 

60 min 118.88 11.77 118.56 9.27 0.0892 0.9294 

70 min 104.00 11.00 93.00 - - - 
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Graph 9: Comparison of Morphine group and Fentanyl group with mean SBP at 

different treatment time points 

 

Table 9 and graph 9 shows variability of SBP between both groups, significant 

difference was found at 1st and 2nd minute. 
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Table10 :Comparison of Morphine group and Fentanyl group with mean DBP at 

different treatment time points by independent t test. 

Treatment time points Morphine group Fentanyl group t-value p-value 

Mean SD Mean   SD 

Pre OP 70.78 9.90 68.32 8.05 1.4972 0.1370 

0 min 71.42 10.21 68.55 7.87 1.7226 0.0876 

1 min  66.92 10.35 63.30 9.72 1.9725 0.0500* 

2 min 60.53 14.19 55.75 11.33 2.0409 0.0435* 

3 min 54.63 15.17 51.47 11.25 1.2990 0.1965 

4 min 54.07 13.73 52.88 12.00 0.5027 0.6161 

5 min 55.60 11.53 55.75 11.10 -0.0726 0.9422 

10 min  57.92 9.98 58.40 10.29 -0.2612 0.7944 

15 min  57.17 7.53 59.40 10.10 -1.3730 0.1724 

20 min 58.93 7.27 59.38 9.31 -0.2951 0.7684 

25 min 59.88 7.12 60.12 11.36 -0.1348 0.8930 

30 min 59.83 7.29 59.78 9.43 0.0325 0.9741 

40 min 60.12 6.04 60.44 9.13 -0.2286 0.8196 

50 min 60.84 6.44 61.60 8.00 -0.5243 0.6012 

60 min 61.30 7.31 67.35 6.46 -2.7156 0.0099* 

70 min 58.67 14.64 60.00 - - - 
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Graph 10: Comparison of Morphine group and Fentanyl group with mean DBP at 

different treatment time points. 

 

 

Table 10 and graph 10, shows variability of DBP between both groups, significant 

difference was found at 1st and 2nd minute. 
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Table11 Comparison of Morphine group and Fentanyl group with mean MAP at 

different treatment time points by independent t test. 

 

Treatment time points Morphine group Fentanyl group t-value p-value 

Mean SD Mean SD 

Pre OP 92.33 9.60 88.58 9.19 2.1850 0.0309 

0 min 92.00 10.24 88.75 8.93 1.8463 0.0674 

1 min  88.30 11.92 82.47 11.77 2.6826 0.0084* 

2 min 80.17 17.69 72.83 12.69 2.5950 0.0107* 

3 min 72.38 18.45 67.46 12.33 1.7094 0.0900 

4 min 71.62 16.97 69.12 13.37 0.8908 0.3749 

5 min 72.80 13.38 71.75 12.06 0.4513 0.6526 

10 min  76.85 11.11 76.00 9.73 0.4437 0.6581 

15 min  76.98 8.93 78.12 9.73 -0.6631 0.5085 

20 min 78.93 8.33 78.51 8.97 0.2679 0.7893 

25 min 79.75 8.28 79.14 9.31 0.3806 0.7042 

30 min 78.38 8.60 78.92 8.53 -0.3388 0.7354 

40 min 80.13 6.78 77.80 13.23 1.2152 0.2267 

50 min 80.50 7.42 76.85 17.46 1.3667 0.1748 

60 min 80.24 8.46 82.14 5.40 -0.5604 0.5794 

70 min 75.33 13.32 70.00 - - - 

*p<0.05 



80 

 

 

Graph 11. Comparison of Morphine group and Fentanyl group with mean MAP at 

different treatment time points 

 

 

Table 11 and graph 11 shows variability of MAP between both groups, significant 

difference was found at 1st and 2nd minute. 
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Table 12: Comparison of Morphine group and Fentanyl group with status of side 

effects. 

 

Side effects Morphine % Fentanyl % Total % Chi-

square 

p-value 

Nausea         

No 38 63.3 44 73.3 82 68.3 1.3864 0.39015 

Yes 22 36.6 16 26.6 38 31.6   

Vomiting         

No 44 73.3 49 81.6 93 77.5 1.1947 0.274375 

Yes 16 26.6 11 18.3 27 22.5   

Pruritis         

No 45 75 51 85 96 80 1.875 0.170904 

Yes 15 25 9 15 24 20   

Shivering         

No 41 68.33 46 76.67 87 72.50 1.0450 0.3070 

Yes 19 31.67 14 23.33 33 27.50   

Total 60 100.00 60 100.00 120 100.00   
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GRAPH 12:Comparison of Morphine group and Fentanyl group with status of side 

effects. 

 

Table 12 and graph 12 shows difference between incidence of side effects both 

groups, which were found be statistically not significant. 
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DISCUSSION 

In this study we compared  morphine and fentanyl as additive to intrathecal 0.5% 

hyperbaric bupivacaine in lower segment caesarean section, opioids are used as 

intrathecal additive routinely however the ideal additive and dose remains elusive.  

We used morphine 100 mcg or fentanyl 25mcg as additive to 0.5% hyperbaric 

bupivacaine to compare duration of analgesia by visual analogue score as primary 

objective and associated side effects as secondary objectives. 

1. In our study Duration of analgesia is significantly longer in morphine group   

compared to fentanyl group. 

 Morphine group- 885.67 ±216.41min  

Fentanyl group-356.68 ±123.48min 

 

 2.Onset of sensory - Time taken to achieve highest sensory level was statistically not 

significant between both groups. 

 Morphine group 3.36 ±0.40min 

 Fentanyl group 3.27 ±0.43min 

 Highest sensory block achieved in our study was T4 

3.Onset of Motor- Time taken to achieve Modified Bromage score 3 was statistically 

not significant between both groups. 

Morphine group 1.85 ±0.30 min 

Fentanyl group 1.86 ±0.37min 
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4.Time taken for 2 segment regression is significantly longer in Morphine group 

(242.83 ±28.94 min ) compared to Fentanyl group (172.33 ±20.70 min) 

 

5.Time taken for regression of motor block (Modified bromage 0) was significantly 

longer in morphine group 216.33 ±117.76 min, compared to Fentanyl group 155 

±29.31min 

 

6.Incidence of side effects that is nausea, vomiting, pruritis and shivering were 

comparable in both groups, respiratory depression is not observed in any case of our 

study. 

 

Refika Kılıçkaya, Yavuz Orak et al40 conducted double blind randomised control 

study to compare intrathecal  morphine 0.1 mg and Fentanyl 25mcg added to 0.5% 

hyperbaric bupivacaine 12.5mg in 50 patients undergoing inguinal hernia repair, 

found that time taken for requirement of first analgesic dose was significantly 

prolonged in morphine group compared to fentanyl group and postoperative pain 

scores were significantly lower in morphine group compared to fentanyl group , our 

study also established similar results. 

 

They also found that there is no statistically significant difference in incidence of 

nausea and vomiting between both groups which is comparable to finding of our 

study. 

 

 



85 

 

 

A randomised, unmasked, parallel-group control trial conducted by El Aish KA, 

Tafish R et al41, they compared morphine 0.2 mg and Fentanyl 20mcg combined with 

2ml of  0.5% hyperbaric bupivacaine for postoperative analgesia in caesarean section , 

they concluded that intrathecal morphine significantly increased the time needed for 

requirement other analgesic to  9.03 hours compared to intrathecal fentanyl 2.46 hours 

which was similar to our study results. 

 

Ebrie AM, Woldeyohanis M et al 42 Conducted prospective cohort study to evaluate 

effect of fentanyl added to intrathecal hyperbaric bupivacaine in caesarean section, 

Three study groups were included as follows. 

Group CBF- intrathecal  0.5% of 10 mg  bupivacaine +25 mcg fentanyl 

Group LBF- intrathecal  0.5% of 8 mg  bupivacaine +25 mcg fentanyl 

Group CB- intrathecal  0.5% of 10 mg  bupivacaine  

They found that Time taken for first rescue analgesia in CBF 294.6±99.5  

 and LBF   294.6±99.5  Group was almost similar ,  comparing to CB Group 

177±25.88  . 

Results of  intrathecal 25mcg fentanyl  are almost similar to our study results . 

 

 

 Karaman S, Kocabas S et al43 did a  prospective randomized double blind study in 54 

females undergoing  caesarean section under spinal anaesthesia with 0.5% 

bupivacaine, they compared time to the first analgesic request which was 19.5 ±4.7 

hours in morphine 0.2mg group and 6.3 ±5.2 hours sufentanil 5mcg . 
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Our study established similar results, however we used intrathecal fentanyl because of 

easy availability. 

Time to onset of sensory block was comparable in both groups similar to our study  

Time to 2 segment regression and motor regression was longer in morphine but it was 

not statistically significant which is contrary to our study results. 

 

A study titled Comparison of the Efficacy and Safety of Morphine and Fentanyl as 

adjuvants to Bupivacaine in Providing Operative Anesthesia and Postoperative 

Analgesia in Subumblical Surgeries Using Combined Spinal Epidural Technique. 

Which was conducted by Shah O M, Bhat K M et al44, In this study they included 60 

patients undergoing subumbilical surgery  , they were randomized in to two groups 

Group A- intrathecal 0.5% heavy bupivacaine 2.5 ml plus morphine  2.85 µg/kg 

 (200 µg equated in 0.5 ml in average adult)  

Group B - intrathecal 0.5% heavy bupivacaine 2.5 ml plus fentanyl 0.35 µg/kg 

 (25 µg equated in 0.5 ml in average adult). 

Epidural bolus was given when sensory block regressed to T11  

0.25% isobaric bupivacaine 8ml with 0.04 mg/kg of morphine was given in group A, 

0.25% isobaric bupivacaine 8ml with 0.7 µg/kg of fentanyl was given in group B. 

 In this study group A ,had significantly lower vas scores postoperatively and required 

less number of epidural bolus in first 24 hours (1.93 ±0.254) Compared to group B 

(4.33 ±0.606). 

Duration required to achieve highest sensory block and complete motor block after 

spinal anaesthesia was not significant statistically which is similar to our study results 

 

 



87 

 

 

Duration required for regression of sensory block to T11 and regression of motor 

block after spinal anaesthesia was statistically significant , which is similar to our 

study results, when compared with incidence of nausea, vomiting , pruritis, shivering 

between two groups they found no significant difference statistically, which is similar 

to our results. 

None of patients in both groups had respiratory depression which is similar to our 

results. 

 

 

 In support of our study Gupta A, Chatterji R et al45 found that  mean duration of 

analgesia in Group M was 996.03 ±25.3 min and Group F was 203.88 ± 25.20 min, 

,after intrathecal administration of morphine 100mcg or  Fentanyl 25mcg along with 

0.75% isobaric ropivacaine 2ml in caesarean section.  

Onset of sensory and  motor block had no significant difference which is similar to 

our study results.  

Duration of 2 segment sensory and motor regression had no significant difference in 

both groups which is contrary to our results. 

Incidence of side effects nausea ,vomiting ,shivering, pruritis were comparable in both 

groups these are in same line with our results. 

 

 

Salmah G S, et al 46  conducted a prospective randomized , single-blind study in 60 

parturients undergoing caesarean section , Group 1 received 0.1mg morphine while 

Group 2 received fentanyl 25mcg in addition to 0.5% hyperbaric bupivacaine for   
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spinal anaesthesia, length of time needed for first PCA morphine as rescue analgesic 

was significantly longer in morphine group compared to fentanyl group.  

Incidence of pruritis was comparable in both groups which is in support of our result 

however  higher frequency of nausea vomiting in morphine group which is contrary to 

our results. 
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CONCLUSION 

 

On the basis of this study we can draw the conclusion that addition of morphine 100 

mcg to intrathecal 0.5% hyperbaric bupivacaine significantly prolonged duration of 

postoperative analgesia compared to intrathecal fentanyl 25 mcg. Time taken for 2 

segment regression of sensory and motor regression to modified bromage zero was 

significantly prolonged in morphine group compared fentanyl group, without 

significant difference in side effects between both groups. 
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SUMMARY 

 
The present prospective randomized double blind clinical trial  was carried out on 120 

patients undergoing elective Cesarean section under spinal anesthesia patients were 

between age group of 18-35 and belonged to  ASA 2. Patients were randomly divided 

into two groups of 60 each. 

 

Group A-  received 1.8ml of Hyperbaric bupivacaine 0.5% + 100mcg of morphine 

diluted to 0.5ml in sterile normal saline (2.3ml). 

Group B - received 1.8ml of Hyperbaric bupivacaine 0.5% +  Fentanyl 25mcg (2.3ml) 

 

Patients vital parameters, characteristics of   block, pain assessment by VAS score, 

time for first rescue analgesia and side effects were recorded intra and post 

operatively  

 

 Age, height, weight BMI are comparable in both groups. 

 Time taken  for onset of sensory, onset motor block were comparable in both 

groups. 

 The time taken for 2 segment regression was significantly prolonged in 

intrathecal morphine group compared to intrathecal fentanyl group.  

 The time to motor regression was significantly prolonged in intrathecal 

morphine group compared to intrathecal fentanyl group. 

 Addition of morphine 100mcg along with  0.5% hyperbaric bupivacaine 

intrathecally produced  appreciable prolongation of time to first request of 

postoperative analgesic requirement compared to fentanyl group  

            Morphine group- 885.67 ±216.41min, Fentanyl group-356.68 ±123.48min 
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 Incidence of adverse effects pruritis was significantly higher in morphine 

group. Incidence of Nausea vomiting shivering no significant difference 

between both groups. 

 

 Respiratory depression was not observed in any patient of both groups. 
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SDM COLLEGE OF MEDICAL SCIENCES AND HOSPITAL 

MANJUSHREE NAGAR, SATTUR, DHARWAD 

CONSENT FORM 

 

 Name of the participant: 

 Name of the principal investigator: Dr. NEELAVATI WAGHAMORE 

Name of the institution: SDM COLLEGE OF MEDICAL SCIENCES, 

MANJUSHREE NAGAR, SATTUR, DHARWAD-580009 

 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, “ A 

COMPARATIVE STUDY OF INTRATHECAL MORPHINE AND FENTANYL IN 

ADDITION TO 0.5% HYPERBARIC BUPIVACAINE IN LOWER SEGMENT 

CAESAREAN SECTION. A PROSPECTIVE RANDOMIZED DOUBLE BLIND 

CLINICAL TRIAL ”  

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 , 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 different sample group.  

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

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

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

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

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

past.  

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

from unusual symptoms. 

 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.  

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 
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my original records. My identity will be kept confidential if my data are publicly 

presented. 

 I have had my questions answered to my satisfaction. 

 I have decided to be in the research study. Date and time: 

 Patients signature with name 

 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 investigator 
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ANNEXURE II 

PROFORMA FOR STUDY 

SERIAL NO: 

NAME: 

 AGE: Yr IPNO:               

DATE: 

 

Height(cm): Weight(kg): BMI(kg.m-2): 

 

Comorbidillness: 

 

Medications: 

 

DIAGNOSIS: PROCEDURE: Lower segment caesarean section 

ASA Grade- 

NBM STATUS-  

EXAMINAION OF SPINE- 

  

DRUGS TO BE GIVEN 

Group A- 0.5% Hyperbaric  bupivacaine  1.8ml + 100mcg of morphine diluted in 

0.5ml NS(2.3ml) 

 

Group B -0.5% Hyperbaric  bupivacaine  1.8ml   + Fentanyl 25mcg(2.3ml) 

 

Intra-operative:  

Drugs given:- 

 

 

Ephedrine:     mg Atropine:    mg.     Phenylephrine: mcg 

Time: 

Time of injection- 

Surgery: Starting time Ending time:  

Duration of surgery:    min  
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Onset of sensory blockade: min 

Onset ofmotor blockade: min 

 

Time for two segment regression of sensory blockade: min 

 

 

 

 

Post-operative(PACU): 

Time of arrival: 

Nausea:  Time: 

Vomiting: Time: 

IV ondensetron (ifpatientvomits):                 Time: 

IV  Diclofenac 75mg (if patient complains of pain): Time: 

 

 

 

 

 

 

 

 

TIME spO2 HR SBP DBP MAP Comm

ents 

TIME spO2 HR SBP DBP MA

P 

Com

men

ts 

BASELINE       200min       

Beginning

ofinjection 

 

0min 

      300min       

1min       40min       

2min       50min       

3min       60min       

4min       70min       

5min              
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 Modified Bromage 

Score  

VAS 

 

Inj.Diclofenac 

75mg 

On arrival     

30 min    

1st  hour    

2nd  hour    

4th  hour    

8th  hour    

16th hour     

24th hour    

    

    

 

 

 

 

 

 
Comments:  

 

 

 

Follow up:  

Time of arrival:  

Time of breakthrough pain:  

Time of recovery from motor paralysis:  

Total duration of motor blockade:  

Total duration of sensory blockade:  

 

Events:  

 

Comments: 
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ETHICAL CLEARANCE 
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