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1 Title of the dissertation 

 
 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 

 

2 Introduction 
 

The incidence of caesarean sections is increasing progressively in the indian subcontinent. Since first reported by 

Karl August Bier in 1898, spinal anaesthesia remains a popular and safe choice for providing anesthesia in lower 
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segment caesarean section (LSCS)1   

 

Regional anaesthesia has gained prominence over General anaesthesia due to its incredible safety profile and 

accessibility and ease even in remote areas. with the introduction of fine, non traumatic needles, spinal anaesthesia 

has become a better choice over epidural block since it takes less time to perform, has faster onset and provides a 

more consistent and reliable block.The requirement of a smaller amount of local anaesthetic drug in spinal 

anaesthesia also increases safety. 2 

 

 

Opioids have been the mainstay of pain control since times immemorial. Introduction of small doses of opioids in 

intrathecal space has proven itself to be helpful in control of pain and nullifying various other noxious symptoms. 

Morphine and Fentanyl, especially have been used for this purpose and the behaviour of each drug in the 

intrathecal space has been studied thoroughly. 3 

 

Problem statement 
 

Caesarean section involves significant traction of peritoneum and intraperitoneal structures, giving rise to visceral 

pain but the duration of anaesthesia is limited in a plain local anaesthetic spinal anaesthesia. Therefore at the 

regression of motor block, a significant number of patients suffer through moderate to severe post operative pain. 

This creates a void in the patient care, leaving something to be desired in the smooth transition of regression of 

motor block and onset of analgesia by intravenous agents. 2 

 

 

Rationale 
 

There is increasing evidence suggesting that addition of an opioid to the local anaesthetic solution improves the 

quality of sensory blockade and provides better postoperative pain relief. Morphine and fentanyl are the opioids 

commonly used for this purpose 5 

 

The dose of local anaesthetics can be reduced by adding opioids. In addition the incidence of side-effects 

decreases because of lower doses. Small doses of opioids administered to the central nervous system provide 

excellent analgesia, reducing the side effects of intravenous analgesic administration.  This adjuvant analgesic 

technique is expected to decrease postoperative pain intensity and opioid requirements and speed up recovery. 

Novelty 
 

Regional anaesthesia is the preferred technique for lower segment caesarean sections  as it allows the patient to 

remain awake, minimize or completely avoid  problems associated with airway management.  Various drugs have 

been studied as additives in spinal anaesthesia to improve the quality of analgesia. The ideal additive and its dose 

however remain elusive.  Fentanyl and Morphine are two of the most commonly used opioids in our daily practice 

and have been used intrathecally for varying effects. The apprehension about side effects and efficacy looms large. 

In this study we aim to ascertain which of the two drugs are well tolerated by our study population and the 

incidence of side effects. 

 

Expected outcome and application 

 
We aim to find the effectiveness of intrathecal morphine and fentanyl as an adjuvant to bupivacaine in patients 

undergoing lower segment caesarean section in terms of the mean duration of postoperative analgesia, block 

characteristics, and adverse effects. 

 

3 Research question(s) 

 
Comparison of efficacy and safety profile of equipotent doses of two opioids as intrathecal additives for post 

operative analgesia in parturients undergoing   lower segment caesarean section under spinal anaesthesia. 
 

4 Research hypothesis (es), if any 
 

We hypothesize that the duration of analgesia will be longer with intrathecal Morphine compared to intrathecal 

Fentanyl when added as an adjuvant to 0.5% Hyperbaric bupivacaine in patients undergoing lower segment 

caesarean section. 
 

5 Objectives of the Study: 

A. Primary objective(s) 
The aim of this study is to compare the efficacy and duration of analgesia of intrathecal morphine with intrathecal 



fentanyl after Caesarean section. 

 

 

B.Secondary objective(s) 

 
To compare the incidence of side effects between intrathecal fentanyl and  intrathecal morphine  

 

 

6 Review of literature 
 

1  Gupta A ,Chatterji R., et al conducted a study  titled comparison of intrathecal  morphine and fentanyl  in 

addition to ropivocaine for perioperative analgesia in lower segment caesarean section in which they included 120  

patients, they  were  randomized into two groups .Group M received 15 mg of 0.75% isobaric ropivacaine (2 mL) 

and 100 μg of morphine (1 mL) intrathecally and Group F received 15 mg of 0.75% isobaric ropivacaine (2 mL) 

and 25 μg of fentanyl (0.5 mL) and 0.5 mL of normal saline intrathecally.found that The mean duration of 

analgesia in Group M and Group F was 996.03 25.3 and 203.88 •} 25.20 min, respectively difference between the 

groups was highly significant (P < 0.0001). Lesser visual analog scale pain scores were observed in Group M 

,after the fourth postoperative hour and continued till 24 h (P < 0.05 at time interval of 4, 6, 8, 12, and 24 h) and 

concluded That addition of intrathecal morphine to isobaric ropivacaine resulted in a longer duration of 

postoperative analgesia as compared to intrathecal fentanyl in parturients undergoing caesarean section under 

spinal anesthesia.1 

 

  

2 Salmah G S,Choy Y C. conducted study titled Comparison of Morphine with Fentanyl Added to intrathecal 

0.5% Hyperbaric Bupivacaine for Analgesia After Caesarean Section, in which they included  60 patients  . Group 

1 (n=33) received 1.8ml of 0.5% hyperbaric bupivacaine combined with 0.1mg morphine while Group 2 (n=27) 

received 1.8ml of 0.5%hyperbaric bupivacaine combined with 25μg fentanyl for spinal anaesthesia. 

Postoperatively, all patients were provided with patient controlled analgesia (PCA) morphine. Pain was assessed 

using visual analogue score (VAS) at 6, 12,18 and 24 hours. Time to first demand of PCA morphine,cumulative 

PCA morphine requirement and opioid side effects were documented. The VAS for pain and the cumulative PCA 

morphine requirement were both significantly lower in Group 1 (p<0.05) during the 24 hours study period. The 

time to first demand was also significantly longer in Group 1 (p<0.05) and concluded  that addition of morphine  

provided superior and longer postoperative analgesia than fentanyl after in spinal anaesthesia for Caesarean 

section.2 

 

 

3.Cowan C M, Kendall J B.,et al conducted study titled Comparison of intrathecal fentanyl and diamorphine in 

addition to bupivacaine for Caesarean section under spinal anaesthesia  in Seventy-five healthy parturients 

scheduled for elective Caesarean section under spinal anaesthesia using hyperbaric 0.5% bupivacaine, were 

randomly allocated to additionally receive intrathecal fentanyl 20 mcg, diamorphine 300 |mcg or 0.9% saline as 

supplementary intraoperative analgesia was required by patients in either opioid group (4%) compared with the 

control (32%) (P<0.05). Twenty four hours after spinal injection, total mean (SD) postoperative morphine 

requirement was significantly lower if diamorphine was administered (31 (21) mg), in comparison with the other 

two groups (control 68 (26) mg; fentanyl 62 (26) mg) (P<0.05). concluded that  intrathecal opioids reduce 

intraoperative discomfort, but only diamorphine reduced postoperative analgesic requirement beyond the 

immediate postoperative period.3 

 

 

4.Saracoglu A Saracoglu K T., et al conducted study titled Comparative study of fentanyl and morphine in 

addition to hyperbaric or isobaric bupivacaine in combined spinal anaesthesia for caesarean section. in which they 

included total of 100 patients divided in 4 groups  isobaric bupivacaine + morphine (group A), isobaric 

bupivacaine + fentanyl (group B), heavy bupivacaine + + morphine (group C) and heavy bupivacaine + fentanyl 

(group D) found that  the 1st min value of mean arterial pressure was the lowest one in all groups. Heart rate 

decreased significantly in group A at the 10th min but not in the other groups. The decrease of visual analogue 

scale (VAS) pain scores began in the groups after the 4th postoperative h (p < 0.05) and the VAS value of group B 

at the 8th h was significantly higher than the other groups. The first analgesic requirement time in the 

postoperative period was longer in patients who had intrathecal morphine than those who had fentanyl. The 

duration of analgesia with isobaric bupivacaine and morphine was the longest one4 

 

5.Shah O M Bhat K M.,  et al conducted 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.in which they incuded 60 patients ,divided 

into two groups ,Group A (n = 30) received intrathecal 0.5% heavy bupivacaine 12.5 mg and morphine 2.85 

µg/kg; Epidural Anesthetic bolus(when required/T11Regression) 8 ml 0.25% isobaric bupivacaine and 0.04 mg/kg 

morphine; Epidural Analgesic bolus (postoperative visual analog scale [VAS] score >30) 5 ml 0.125% isobaric 



bupivacaine and 0.04 mg/kg morphine and Group B (n = 30) received intrathecal 0.5% heavy bupivacaine 12.5 

mg and fentanyl 0.35 µg/kg; Epidural Anesthetic bolus (when required/T11Regression) 8 ml 0.25% isobaric 

bupivacaine and 0.7 µg/kg fentanyl; Epidural Analgesic bolus (postoperative VAS score >30) 5 ml 0.125% 

isobaric bupivacaine and 0.7 µg/kg fentanyl.cocluded that addition of morphine to bupivacaine in CSEA produced 

prolonged effective anesthesia and postoperative analgesia compared to addition of fentanyl to bupivacaine 

without producing undue adverse effects5 

 

 

 

 

6.Kilickaya R, Orak Y., et al conducted study titled, comparision of Effects of Intrathecal Fentanyl and 

Intrathecal Morphine on Pain in Elective Total Knee Replacement , in which they included total of  50 patients , 

divided into two groups. Group F(𝑛 = 25) received 0.5% heavy bupivacaine (2.5ml) + 25mcgfentanyl (0.5ml), 

Group M (𝑛 = 25) was given 0.5% heavy bupivacaine (2.5ml) + 0.1mg of morphine (0.5ml) (total 3ml for each 

group).  morphine group (Group M) had lower pain scores in the 2nd, 6th, 12th, and 24th hours compared to the 

fentanyl group (Group F).When additional analgesic requirements were compared,it was found that in the 2nd, 

6th, and 24th hours fewer Group M patients needed more analgesics than did Group F.6 

 

 

7.Mason N, Gondret R., et al conducted study titled  Intrathecal sufentanil and morphine for post-thoracotomy 

pain relief compared a group of 15 patients undergoing thoracotomy who received a spinal injection of sufentanil 

20 mg combined with morphine (200 mg) after induction of general anaesthesia with a control group of the same 

size. Post-operative pain was rated on a visual analogue scale (VAS) and a verbal rating scale at rest and with a 

VAS on coughing. In the recovery room, patients received titrated i.v. morphine until the VAS score was <30, and 

were followed by patient-controlled analgesia (PCA) for 72 h. The intrathecal sufentanil and morphine group had 

a lower intra-operative requirement for i.v. sufentanil and needed less i.v. morphine for titration in the recovery 

room. I.v. PCA morphine consumption and pain scores were lower in the active group than in the control group 

during the first 24 hours. 

 

 

8.Fogarty D J Carabine U A., et al,conducted study titled  comparison of the analgesic effects of intrathecal 

clonidine and intrathecal morphine after spinal anaesthesia in patients undergoing total hip replacement.  After 

routine spinal anaesthesia with 0.5% plain bupivacaine 2.75 ml,patients were allocated randomly to receive intra-

thecal clonidine, morphine or saline (control) as adjuvant to the bupivacaine. Postoperative analgesic effects were 

measured by consumption of morphine via patient-controlled analgesia and visual analogue pain scores. Both 

intrathecal clonidine and intrathecal morphine prolonged the time to first analgesia compared with saline 

(mean278 (SD 93.2) min, 498 (282.4) min and 54 (61.9) min, respectively) (P < 0.001). Total morphine 

consumption on the first night after operation was significantly less in the intrathecal morphine group. There were 

no differences between the clonidine and the control group. Intrathecal clonidine prolonged the duration of spinal 

analgesia, but was markedly inferior to the intrathecal morphine in providing subsequent postoperative analgesia.8 

 

 

9.  Kurhekar P, Kumar SM., et al conducted study titled , Comparative evaluation of intrathecal morphine and 

intrathecal dexmedetomidine in patients undergoing gynaecological surgeries under spinal anaesthesia: A 

prospective randomised double blind study In whch they included 50 patients randamised in to two groups  . 

Group M received 15 mg of 0.5% hyperbaric bupivacaine with 250 µg of morphine while Group D received 15 

mg of 0.5% hyperbaric bupivacaine with 2.5 µg of dexmedetomidine. Characteristics of spinal block, time for first 

rescue analgesic and total dose of rescue analgesics were noted. Vital parameters and adverse effects were noted 

perioperatively. Data analysis was done with independent two sample t-test and Mann–Whitney U test. They 

found that  Time for first rescue analgesic (P = 0.056) and total analgesic demand were similar in both groups. 

Duration of sensory (P = 0.001) and motor (P = 000) block was significantly higher in dexmedetomidine group. 

Itching was noticed in 36% and nausea in 52% of patients in the morphine group, either of which was not seen in 

dexmedetomidine group. And concluded  Intrathecal dexmedetomidine produces prolonged motor and sensory 

blockade without undesirable side effects but intraoperative hypotension was more frequent in dexmedetomidine 

group.9 

 

10.Braga A A, Frias J A F., et al conducted study titled  Spinal Anesthesia for Cesarean Section. Use of 

Hyperbaric Bupivacaine (10 mg) Combined with Different Adjuvants  they included 96 patients randomized into 

four goups , Group I (no adjuvant), Group II (sufentanil 5.0 µg), Group III (morphine 100 µg), and Group IV 

(clonidine 75 µg). It was evaluated the onset and level of sensory block, perioperative analgesia, degree and 

recovery time of motor block, duration of analgesia, sedation, and maternal-fetal repercussions. Found that  The 

onset of blockade was significantly faster in groups with adjuvants compared with Group I. Patients in Groups I 

and III reported pain during the perioperative period. Duration of analgesia was significantly higher in Group II 

and time to motor block recovery was significantly higher in Group IV. Pruritus occurred in Groups II and III. 

Sedation was significant in Group IV and there was prolonged arterial hypotension in Group IV. And concluded 



that  Addition of sufentanil and clonidine to hyperbaric bupivacaine provided adequate anesthesia for cesarean 

section and good postoperative analgesia. Clonidine caused more perioperative sedation and longer time to motor 

block recovery. Pruritus was evident when opioids were used 10 

 

11.R. Singh R, Kumar N.,et al conducted study of  Randomized controlled trial comparing morphine or clonidine 

with bupivacaine for caudal analgesia in children undergoing upper abdominal surgery . in 50 ASA I–II children 

(34 boys and 16 girls) aged 1–6 yr undergoing upper abdominal surgery was conducted. Patients were divided into 

two groups to receive either morphine 30 mcg per kg21 (MB) or clonidine 2 mcg kg (CB) in bupivacaine 0.2% 

(1.25 ml per kg ) for caudal analgesia. The duration of analgesia (FLACC scale) and sedation and side-effects such 

as vomiting, itching, respiratory depression, hypotension, and bradycardia were observed.found that The mean 

duration of analgesia was 16.5 (3.6) h in the CB group compared with 10.2 (2.3) h (P,0.01) in the MB group. 

Subjects who received clonidine (CB) were sedated for longer [7.1 (0.8) h] compared with the MB group [3.8 

(0.7) h; P,0.01]. Vomiting was observed in 4% and 12% of subjects in the CB and MB groups, respectively. 

Sixteen percent of subjects reported itching in the MB group (P¼0.03), and none in the CB group. No 

hypotension, bradycardia, or respiratory depression was observed in any subjects.concluded that Caudal clonidine 

2 mcg per kg in bupivacaine 0.2% provides a longer duration of analgesia and sedation compared with caudal 

morphine 30 mcg kg21 in bupivacaine 0.2% without significant side-effects in children undergoing upper 

abdominal surgery11 

 

 12.Kjølhede P, Bergdahl O.,et al conducted study of Effect of intrathecal morphine and epidural analgesia on 

postoperative recovery after abdominal surgery for gynecologic malignancy in which they included Eighty 

women, 18–70 years of age, ASA I and II, admitted consecutively to the department of Obstetrics and 

Gynaecology.women were allocated (1:1) to either the standard analgesic method at the clinic (EDA) or the 

experimental treatment (ITM). An ERAS protocol with standardised perioperative routines and standardised 

general anaesthesia were applied. The EDA or ITM started immediately preoperatively. The ITM group received 

morphine, clonidine and bupivacaine intrathecally; the EDA group had an epidural infusion of bupivacaine, 

adrenalin and fentanyl. Primary and secondary outcome measures Primary endpoint was length of hospital stay 

(LOS). Secondary endpoints were QoL and pain assessments. And they found that LOS was statistically 

significantly shorter for the ITM group compared with the EDA group (median [IQR]3.3 [1.5–56.3] vs 4.3 [2.2–

43.2] days; p=0.01). No differences were observed in pain assessment or QoL. The ITM group used 

postoperatively the first week significantly less opioids than the EDA group (median (IQR) 20 mg (14–35 mg) vs 

81 mg (67–101 mg),No serious adverse events were attributed to ITM or EDA. And concluded that compared with 

EDA, ITM is simpler to administer and manage, is associated with shorter hospital stay and reduces opioid 

consumption postoperatively with an equally good QoL. ITM is effective as postoperative analgesia in 

gynaecological cancer surgery.12  
 
 13.Qi X,  Chen D., et al conducted study of Comparison of Intrathecal Dexmedetomidine with Morphine as 

Adjuvants in Cesarean Sections . in which they included full-term parturients (n=120) undergoing elective 

cesarean sections under spinal anesthesia were randomly allocated into three groups: Group B received 10 mg 

bupivacaine, Group BD received 10 mg bupivacaine plus 5 µg dexmedetomidine, and Group BM received 10 mg 

bupivacaine plus 100 µg morphine. The onset and regression time of sensory and motor blockade, postoperative 

analgesia, and side effects were recorded. Group BD showed quicker onset time and a longer sensory and motor 

blockade than other groups (BD vs. B and BD vs. BM, ) The mean time of sensory regression to the S1 segment 

was 253.21±42.79 min in group BD, 192.50±40.62 min in group BM and 188.33±37.62 min in group B . Group 

BD showed an analgesia duration (time to requirement of first rescue analgesic) (17.59±6.23 h) similar to that of 

group BM (16.78±5.90 h) but longer than that of group B (3.53±1.68 h). The incidence of pruritus was 

significantly higher in group BM compared with groups BD and B, Less shivering was observed in group BD than 

in groups BM and B (p=0.009). they concluded that intrathecal dexmedetomidine (5 µg) prolonged the motor and 

sensory blockade, provided a similar analgesic effect and reduced pruritus and shivering compared with morphine 

(100 µg) in cesarean sections.13 

 

 

 

7 Methodology 

 
 

We propose a study in tertiary hospital, in patients undergoing  elective  lower segment caesarean section , patients 

will be divided into two groups , 

Group A -1.8ml of  hyperbaric bupivacaine 0.5%  + 100mcg of morphine diluted in 0.5ml Normal saline (2.3ml), 

GroupB- 1.8ml of  hyperbaric bupivacaine 0.5%  + fentanyl 25mcg(2.3ml)  

Hemodynamic variations ,mean duration of analgesia, side effects will be compared. 
 

 

Study design 



A Prospective Randomised Double Blind Clinical Study. 

 

 

 

Study participants (human, animals or both) 

 

Human 

 
Study subjects: Patients undergoing elective lower segment caesarean section at a tertiary care teaching hospital 
 

i. Inclusion criteria 

 
        1.Patients belonging to ASA I and ASA II   

        2.Posted for elective LSCS.   

        3.Parturients aged between 20 and 35 years of age,  

        4.40–80 kgof weight,  

        5.more than 145cm of height,  

        6.having singleton pregnancy, 

 

ii. 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. 

 

iii. Withdrawal criteria, if any (trial-related therapy, follow-up and documentation are terminated 

prematurely as it is indicated to ensure safety of the participants)  
 

           Patient refuses to participate in the middle of the study 

 

iv. Rescue criteria, if applicable (starting symptomatic therapy either to control symptoms of disease 

or to overcome lack of adequate efficacy of the study drug or placebo)  
 

Not applicable 

 

                                                                   

Number of groups to be studied, identify groups with definition 
 

Number of groups -2 

 

GroupA - will receive 1.8ml of  Hyperbaric bupivacaine 0.5%  + 100mcg of morphine diluted in 0.5ml NS(2.3ml) 

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

 

 

A. Sampling  

a.Sampling population   
 A total of 120 cases undergoing elective lower segment caesarean section and fulfilling inclusion criteria during 

my study period will be randomly allocated in any of 2 groups 
 

 

b.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 al2 

 2
2

2
βα

2

z+z
d

S
=n

 



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

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

S= Combined std deviation between two groups 

    =(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 

Standarad 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. 

 

 

Sampling technique 
  

Sealed envelope method 

 

 

 

 

Randomization details (for interventional studies)- Intervention details with standardization techniques 

(drugs / devices / invasive procedures / noninvasive procedures / others) 

 

Computer based randomization chart. 

 
26G Quicke spinal needle 

0.5% Hyperbaric  Bupivacaine  

Morphine 100mcg 

Fentanyl 25mcg 
 

 

Ethical Clearance from the Institution’s Ethics Committee Obtained? (Copy to be Attached) 

 
Approved 

 

Study procedure 
SAMPLING PROCEDURE  

  

The study will be conducted on patients undergoing Elective lower segment caesarean section  at SDM College of 

Medical Sciences and Hospital. All the patients falling under inclusion criteria will be numbered and patients will 

be randomly allocated into either Morphine group (Group A), Fentanyl  group (Group B)  using sealed envelope 

technique. 

 Study Instrument 

 A pre-designed and pre-tested proforma will be used to collect information. 

 

DATA COLLECTION   

 
After obtaining permission from the institutional ethical committee and informed consent from the patient,     

patients will be studied in this prospective randomized double blind study. 

 
A detailed pre-anaesthetic evaluation will be carried out for each patient 

 

PRE ANAESTHETIC EXAMINATION AND PREPARATION  

All patients will undergo a thorough preanaesthetic evaluation. Patients who fullfills inclusion criteria will be 

enrolled for this study. Written informed consent will be obtained. All the patients will be kept nil-per-oral 

overnight and premedicated with oral Pantoprazlole 40mg on the previous night of surgery. No analgesic will be 

given on the day of surgery before taking to operation theatre, At the pre-operative visit, patients will be  

familiarized with the recording of post-operative pain using a 10-cm visual analogue sale anchored at one end by 

―no pain at all ―and at the other end by ―worst pain imaginable. 



 

 PRE-ANAESTHETIC RE-ASSESSMENT  

On the day of operation, all the patients will be re-assessed in pre-operative anaesthesia room , . IV line will be 

secured with wide bore cannula,premedicated with Ondansetron 4mg iv  and basal vital data like ,Heart rate, 

Blood pressure and SpO2 will be recorded.  

 

METHOD 

The patients will be randomly allocated into Morphine group (Group A), Fentanyl group (Group B) using sealed 

envelope technique into two  groups of 60 each, which will be opened just before shifting the patient to the 

operation theatre. 

  

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

NS(2.3ml) 

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

 

  

 

In the operation theatre,  i.v fluids will be started. Standard monitoring with electrocardiogram, noninvasive 

arterial blood pressure (NIBP) and pulse-oximetry will be initiated and baseline values will be recorded. The 

patients will be  administered 2.3 ml of 0.5% Hyperbaric  bupivacaine  with the adjuvant. The sterile drug solution 

was prepared by an experienced and trained anesthesiologist, who is not involved in intraoperative and 

postoperative management. Anaesthesia resident doing the study will be blinded for the study drug being 

injected.Under strict aseptic precautions, the subarachnoid block will be  performed with a 26G Quincke spinal 

needle in the L3-L4 or L4-L5 interspace in sitting position. The preloaded sterile drug solution was injected after 

confirmation of free aspiration of cerebrospinal fluid (CSF). The time at which the preloaded sterile drug solution 

is completely injected into the sub-arachnoid space is noted as the zero time of the study and all subsequent 

measurements will be  recorded from this point. Following the administration of the subarachnoid block,  with 

table kept flat. Patients will be turned supine immediately. Oxygen will be administered through mask . 

  

Sensory testing will be assessed by loss of pinprick sensation to 23 G hypodermic needle for onset and 

dermatomal levels will be tested every two minutes until, the highest level  achieved i.e T6 Level. 

  

Motor block assessed using modified Bromage Score. The time taken to reach modified Bromage 3 will be 

recorded. Intravenous Ephedrine or Intravenous  Phenylephrine will be administered if the systolic blood pressure 

reduction  ≥ 20% of the baseline value or if the MAP ≤60 mm Hg. Intravenous atropine 0.6 mg will be 

administered if the HR  ≤50 bpm. Patients will not receive any additional analgesic in intra-operative period .The 

incidence of any adverse  effects such as hypotension, bradycardia, shivering, nausea, vomiting, pruritus, 

respiratory depression and ECG changes will be  noted. 

 

 

All the patients will be monitored in the post anaesthesia care unit (PACU) for two hours by anaesthesia resident 

who is also blinded in this study. In the PACU, inj.Diclofenac 75 mg i.v will be administered if the patient 

complained of pain and had visual analogue scale ≥5.  If any nausea or vomiting, treated with IV ondansetron 4 

mg Post-operatively, various haemodynamic variables, oxygen saturation and various scores will be, until 

complete recovery of the patients from sub-arachnoid blockade. After SAB, vital parameters - heart rate, SBP, 

DBP, MAP, and use of ephedrine, atropine will be recorded and documented during the first 120 min at intervals 

of 0min,1min, 2min,3min,4min5min,10min,15min, 20min,25min,30min,40min,50min,60min,70min,80min, and 

90min .till the end of surgery. Post operative pain assessment done at the intervals of 4th h, 8th h, 16th h, & 24th 

h. 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 scale ≥5. 

  

 

 Respiratory depression was defined as respiratory  

  rate of less than 8 breath/minute 

 

 For nausea and vomiting, the following scale was used 

 0 = present of nausea without vomiting,  

1 = mild to moderate vomiting (not requiring treatment), 2 = severe vomiting (treatment required). 

 For pruritus the following scale was used: 

 0 = no pruritus,  

1 = mild to moderate pruritus (not requiring treatment), 

 2 = severe pruritus (treatment required).  

 

Parameters to be evaluated : 

Hemodynamic changes – HR, SBP, DBP, MAP, RR, SPO2, ECG would be monitored at every 5 minutes for 15 



minutes and at every 10 min till the end of surgery.  

Assessment of sensory blockade – tested by pinprick test using hypodermic needle and the time of onset, highest 

level of sensory blockade, time for two segment regression of sensory level, duration of sensory block would be 

noted.  

Assessment of motor blockade – Tested by Modified Bromage Scale. 

 

Duration of complete analgesia and effective analgesia would be assessed using visual analogue scale (VAS). 

 

Side- effects and complications will be noted –adverse effects like bradycardia, hypotension, respiratory 

depression, nausea, vomiting, shivering and pruiritus will be noted.  The addition of any sedative drugs if required 

will be recorded. 

 

 

DEFINITIONS 

Time to achieve maximum dermatome level of sensory blockade – is the time in minutes for loss of pinprick 

sensation to 23 G hypodermic needle tested every 2minutes until the highest level achieved 

 

Time for two- segment regression from the highest sensory level –It is the time in minutes taken to regress the 

level of  loss of pinprick sensation achieved to two lower sensory dermatomal level. 

 

Time for rescue analgesia is the time taken in minutes from the time of injection to the time when the patient 

complaints of pain VAS >5 

 

Time for regression to Bromage 0 muscle power is the time in minutes taken from the time of injection till the 

patient attains complete motor recovery of lower limb i.e.Modified Bromage scale –0.  

 

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  

 

 

Sedation - measured by Ramsay sedation scale and the patient is considered sedated if the score is >/= 4  

 

Ramsay sedation scale  

1Patient anxious, agitated or restless 

2Patient co-operative, oriented and tranquil alert 

3 Patient responds to commands 

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

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

6 Asleep, No response 

 

Hypotension defined as a decrease in systolic blood pressure by more than 20% of  from baseline or < 90 mmHg. 

Or MAP <60 mmHg. 

Bradycardia defined as heart rate less than 50 beats / min 

 

Data collection methods including settings and periodicity 

 
SPSS 2020 software for analysis of acute data will be done at the end of sample collection. The data will be 

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

List of statistical tests to be used for data analysis 

 
Mean, median, mode , t test 

 

If it’s a Clinical Trial:Clinical Trials Registry of India or equivalent registration number to be 

mentioned 

 
It will be done once the institutional ethical committee gives clearance. 

8 List risks and benefits of the study 
 

Risk  

Opoid related side effects  

 



Benefits 

  

Betteter  post operative pain relief 

Improved patient satisfaction 

Less use of rescue analgesics 
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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 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 



 

                    
 
 
 

 
 
 



 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 

 



 
 

PROFORMA 

 

 

SERIAL NO:          DATE:  

NAME:                                                                 AGE:      Yr                           IP NO:  

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

Comorbid  illness:  

Medications:  

DIAGNOSIS:                                                                      PROCEDURE: Lower segment caesarean section  

INVESTIGATIONS  

Hb- 

Platelets- 

Blood group- 

Serology – 

 

 

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) 

 

 

Intraoperative: Drug  given:- 

 

Ephedrine:+ / - Dose:     mg;        Atropine: +/- Dose:       mg ;  Phenylephrine       mcg 

Time:  

Time of injection-                                                                                                      

Surgery: Start:                                            End:                                            Duration:               min   

Onset of sensory blockade:         min  

Onset of motor blockade:           min           

Time for two segment regression of sensory blockade:           min 

      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



TIME spO2 HR SB

P 

DB

P 

MA

P 

Commen

ts  

TIME spO2 HR SB

P 

DBP MA

P 

COM

MENT

S 

BASELINE       40 min       

Beginning 

of injection 

0 min 

      50min       

1 min       60 min       

2min       70min       

3 min       80min       

4 min       90min       

5 min              

10 min              

15 min              

20 min              

25 min              

30 min              

 

 

 

 

 

 

 

 

 

 

 

Events:  

 

 

 

 

 

 

 

 

 

 

 

 

Post-operative (PACU):  

Time of arrival:  

Nausea: +/-              Time:  



Vomiting: +/-           Time:  

IV ondensetron (if patient vomits): +/-                             Time:  

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

 

 

 

 Modified Bromage 

Score  

VAS 

 

Inj.Diclofenac 

75mg 

On arrival     

30 min    

1st  hour    

2nd  hour    

4th  hour    

8th  hour    

16th hour     

24th hour    

    

    

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 


