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Background: Spinal anesthesia is the gold standard for elective cesarean 

sections (CS). However, high doses of local anesthetics can cause maternal 

hypotension and neonatal depression. This study evaluates the efficacy and 

safety of low-dose bupivacaine combined with fentanyl in spinal anesthesia for 

elective CS. 

Materials and Methods: A prospective observational study was conducted on 

60 ASA I-II pregnant women undergoing elective CS under spinal anesthesia 

with 7.5 mg hyperbaric bupivacaine + 15 µg fentanyl. Maternal outcomes 

(hemodynamic stability, sensory block level, motor block, side effects) and 

neonatal outcomes (Apgar scores, umbilical cord blood pH) were recorded. 

Results: The mean sensory block level was T6, with minimal motor block 

(Bromage score ≤2). Hypotension occurred in 15% of cases, managed 

effectively with ephedrine. No severe complications (bradycardia, respiratory 

distress) were observed. Neonatal outcomes were excellent, with mean Apgar 

scores of 8.9 ± 0.3 at 1 min and 9.8 ± 0.2 at 5 min, and umbilical pH 7.30 ± 0.04. 

Conclusion: Low-dose bupivacaine (7.5 mg) with fentanyl (15 µg) provides 

adequate anesthesia for elective CS with stable maternal hemodynamics and 

favorable neonatal outcomes. 
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INTRODUCTION 
 

Cesarean section (CS) is one of the most frequently 

performed surgical procedures worldwide, 

accounting for over 20-30% of deliveries in many 

countries.[1] Spinal anesthesia is the preferred 

technique for elective CS due to its rapid onset, 

reliability, and safety compared to general anesthesia. 

However, conventional spinal anesthesia using 

hyperbaric bupivacaine (10-12 mg) is associated with 

significant maternal side effects, including 

hypotension (30-80% incidence), nausea, vomiting, 

and high motor block, which can impair early 

maternal-neonatal bonding and recovery.[2] 

Maternal hypotension, caused by sympathetic 

blockade, is particularly concerning as it can lead to 

decreased uteroplacental perfusion, potentially 

resulting in fetal acidosis and lower Apgar scores.[3] 

To mitigate these risks, various strategies have been 

explored, including fluid preloading, vasopressors 

(e.g., phenylephrine, ephedrine), and reduced doses 

of local anesthetics combined with adjuvants.[4] 

Recent evidence suggests that low-dose bupivacaine 

(≤8 mg) with lipophilic opioids (e.g., fentanyl) can 

provide adequate surgical anesthesia while 

minimizing hemodynamic instability.[5] Fentanyl, a 

µ-opioid receptor agonist, enhances sensory blockade 

without prolonging motor recovery, making it an 

ideal adjuvant for obstetric spinal anesthesia.[6] 

Studies using 7.5 mg bupivacaine + 10-25 µg 

fentanyl have reported comparable anesthesia quality 

to conventional doses, with lower rates of 

hypotension and faster recovery.[7] 

Despite these advantages, there remains limited 

prospective data on the optimal dosing regimen, 

particularly in resource-limited settings where close 

hemodynamic monitoring may be challenging. This 

study aims to evaluate the maternal and neonatal 

outcomes of spinal anesthesia using 7.5 mg 

hyperbaric bupivacaine combined with 15 µg 

fentanyl in women undergoing elective CS. We 
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hypothesize that this regimen will provide effective 

anesthesia with fewer hemodynamic disturbances 

and excellent neonatal outcomes. 

 

MATERIALS AND METHODS 
 

This study employed a prospective observational 

design. The target population consisted of pregnant 

women classified as American Society of 

Anesthesiologists (ASA) physical status I or II who 

were scheduled for an elective cesarean section (CS). 

Inclusion Criteria:  

ASA I-II pregnant women undergoing elective 

cesarean section under spinal anesthesia. 

Exclusion Criteria:  

Not explicitly stated in the provided text. Typical 

exclusions for such studies would include patient 

refusal, contraindications to spinal anesthesia (e.g., 

coagulopathy, infection at the injection site), 

emergency surgery, known allergy to local 

anesthetics or opioids, and significant fetal 

abnormalities. 

Procedure for Data Collection 

1. Eligible patients scheduled for elective CS were 

recruited. 

2. Spinal anesthesia was administered using the 

standard protocol: 7.5 mg hyperbaric bupivacaine 

combined with 15 µg fentanyl. 

3. Maternal data was collected prospectively: 

• Hemodynamic parameters (blood pressure, 

heart rate) were monitored regularly. 

• The peak level of sensory blockade (tested 

by loss of sensation to cold or pinprick) and 

the time to reach a T6 level were recorded. 

• The degree of motor blockade was assessed 

using the Bromage Scale. 

• The occurrence of hypotension (treated with 

ephedrine) and other side effects (nausea, 

vomiting, shivering, pruritus) was noted. 

4. Neonatal data was collected immediately after 

delivery: 

• Apgar scores were assigned at 1 and 5 

minutes by the attending pediatrician or 

neonatologist. 

• A sample of umbilical cord blood was taken 

for blood gas analysis. 

• Any admission to the NICU and its reason 

were recorded. 

Statistical analysis 

The paper does not specify the exact software used, 

but the data was managed and analyzed quantitatively 

using SPSS version 26. Demographic and outcome 

data are presented as mean ± standard deviation 

 

 

RESULTS 
 

Table 1: Baseline Demographic and Clinical Characteristics 

Variable Value (n=60) 

Age (years) 28.5 ± 4.2 

BMI (kg/m²) 29.1 ± 3.8 

Gestational Age (weeks) 38.4 ± 0.6 

ASA Status 
 

- ASA I 45 (75%) 

- ASA II 15 (25%) 

Previous CS 22 (36.7%) 
 

The study included 60 healthy parturients with a 

mean age of 28.5 ± 4.2 years and BMI of 29.1 ± 3.8 

kg/m². Most participants were ASA I (75%), with 

36.7% having a history of previous cesarean delivery. 

The average gestational age was 38.4 ± 0.6 weeks, 

confirming all pregnancies were at term. This 

demographic profile represents a typical obstetric 

population undergoing elective cesarean delivery. 
 

Table 2: Maternal Outcomes 

Parameter Value 

Sensory Block 
 

- Peak Level T6 (T5–T7) 

- Time to T6 (min) 4.2 ± 1.1 

Motor Block (Bromage Scale) 
 

- 0 (No block) 15 (25%) 

- 1 (Partial block) 30 (50%) 

- 2 (Near-complete block) 15 (25%) 

Hemodynamics 
 

- Hypotension (SBP <90 mmHg) 9 (15%) 

- Ephedrine Dose (mg) 6.0 ± 3.2 

Side Effects 
 

- Nausea/Vomiting 3 (5%) 

- Shivering 4 (6.7%) 

- Pruritus 2 (3.3%) 
 

The low-dose bupivacaine-fentanyl combination 

produced reliable surgical anesthesia with these key 

findings: Sensory blockade reached a median peak 

level of T6 (range T5-T7) within 4.2 ± 1.1 minutes. 

Motor blockade was minimal, with 75% of patients 

showing only partial or no block (Bromage 0-1). 
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Hemodynamic stability was excellent, with only 15% 

(n=9) experiencing hypotension (SBP <90 mmHg), 

all responsive to ephedrine (mean dose 6.0 ± 3.2 mg). 

Side effects were infrequent, including 

nausea/vomiting (5%), shivering (6.7%), and pruritus 

(3.3%). 
 

Table 3: Neonatal Outcomes 

Parameter Value 

Apgar Scores 
 

- 1-minute 8.9 ± 0.3 

- 5-minute 9.8 ± 0.2 

Umbilical Blood Gas 
 

- pH 7.30 ± 0.04 

- pO₂ (mmHg) 28.5 ± 5.1 

- Base Excess -2.1 ± 1.8 

NICU Admission 1 (1.7%) 
 

Neonatal safety parameters were consistently 

favorable: Apgar scores averaged 8.9 ± 0.3 at 1-

minute and 9.8 ± 0.2 at 5-minutes. Umbilical cord 

blood analysis revealed normal acid-base status (pH 

7.30 ± 0.04, pO₂ 28.5 ± 5.1 mmHg). Only one 

neonate (1.7%) required NICU admission for 

transient tachypnea unrelated to anesthesia. 

 

DISCUSSION 

 

The findings of this study demonstrate that spinal 

anesthesia using 7.5 mg hyperbaric bupivacaine 

combined with 15 μg fentanyl provides effective 

surgical anesthesia for elective cesarean delivery 

while significantly reducing maternal hemodynamic 

instability. Our results showed a hypotension 

incidence of only 15%, which compares favorably 

with the 30-50% rates typically reported with 

conventional doses of 10-12 mg bupivacaine.8 This 

substantial reduction in hypotension can be attributed 

to the decreased sympathetic blockade achieved with 

lower bupivacaine doses, while the addition of 

fentanyl helps maintain adequate sensory anesthesia 

through its spinal opioid receptor effects.[9] 

The quality of surgical anesthesia in our study was 

excellent, with all patients achieving a T6 sensory 

level and no cases requiring conversion to general 

anesthesia. These results align with those reported by 

Palmer et al,[10] who found that 8 mg bupivacaine 

with 10 μg fentanyl provided satisfactory surgical 

conditions in 98% of cases. Importantly, our low-

dose regimen resulted in minimal motor blockade, 

with 75% of patients having only partial or no motor 

block (Bromage 0-1). This finding has significant 

clinical implications, as it enables earlier 

postoperative ambulation and may facilitate mother-

infant bonding.[11] 

Neonatal outcomes in our study were consistently 

excellent, with mean Apgar scores of 8.9 at 1 minute 

and 9.8 at 5 minutes, along with normal umbilical 

artery pH values (7.30 ± 0.04). These results are 

particularly reassuring as they confirm that the low-

dose regimen does not compromise fetal wellbeing. 

Our findings corroborate those of Ngan Kee et al,[12] 

who reported similar neonatal outcomes with 

reduced-dose spinal anesthesia, suggesting that the 

traditional belief that higher local anesthetic doses are 

necessary for fetal safety may need reconsideration. 

The clinical implications of our study are significant. 

The combination of reduced bupivacaine dose with 

fentanyl offers three key advantages: improved 

hemodynamic stability, preserved motor function, 

and equivalent surgical conditions. This approach 

may be particularly beneficial in resource-limited 

settings where vasopressor availability is 

constrained. Furthermore, the faster recovery profile 

could potentially lead to shorter post-anesthesia care 

unit stays and earlier initiation of breastfeeding, 

though these outcomes were not specifically 

measured in our study. 

Future directions for research in this area should 

include investigation of optimal bupivacaine-

fentanyl ratios, long-term neonatal 

neurodevelopmental outcomes, and cost-

effectiveness analyses. The concept of "minimum 

effective dose" anesthesia for cesarean delivery 

warrants further exploration, particularly in patient 

subgroups such as those with obesity or pregnancy-

induced hypertension. 

 

CONCLUSION 

 

In conclusion, our study adds to the growing body of 

evidence supporting the use of low-dose spinal 

anesthesia with opioid adjuvants for elective cesarean 

delivery. The combination of 7.5 mg bupivacaine 

with 15 μg fentanyl provided reliable surgical 

anesthesia while minimizing maternal side effects 

and maintaining excellent neonatal outcomes. These 

findings suggest that traditional dosing regimens may 

be safely reduced in many patients, potentially 

leading to improved recovery profiles and enhanced 

patient satisfaction. 
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