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ABSTRACT

Background: Spinal anaesthetic is the preferred method for lower abdominal procedures because
of its reliability, rapid onset, and cost-effectiveness. Although hyperbaric bupivacaine alone
delivers sufficient surgical anaesthetic, the use of intrathecal opioids such as fentanyl can markedly
improve both intraoperative and postoperative analgesia. This study assesses the therapeutic
efficacy of combining 25 mcg fentanyl with 0.5% hyperbaric bupivacaine in 50 patients classified
as ASA I-l1lIl undergoing lower abdominal operations, evaluating block characteristics,
hemodynamic stability, duration of analgesia, and safety profile.

Aim: To evaluate the efficacy of intrathecal fentanyl 25 pg in combination with 0.5% hyperbaric

bupivacaine for subarachnoid block in patients undergoing lower abdominal surgery.
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Materials and Method: This prospective study included 50 patients This prospective comparative
study was conducted in the Department of Anaesthesia, Sree Mookambika Institute of Medical
Sciences, Kulasekharam, on 50 ASA I-I1I patients aged 18-65 years undergoing elective lower
abdominal surgeries. Patients were randomized into two groups: Group B received 0.5%
hyperbaric bupivacaine (2.5-3 ml), and Group BF received the same plus fentanyl 25 ug
intrathecally. Standard monitoring, sensory and motor block assessment, hemodynamics, VAS
scores, analgesic duration, and adverse effects were recorded.

Results: Both groups were comparable in demographic characteristics and baseline
hemodynamics. The addition of fentanyl significantly reduced the onset time to T10 sensory block,
hastened peak block, and prolonged the duration of sensory block compared to bupivacaine alone
(p <0.001). Motor block characteristics were similar in both groups. Group BF demonstrated lower
intraoperative VAS scores, prolonged postoperative analgesia, and delayed requirement for rescue
analgesics (p < 0.001). Hemodynamic changes were mild and comparable, with no patient
requiring intervention. Adverse effects such as nausea, pruritus, and urinary retention were slightly
higher with fentanyl but not statistically significant.

Conclusion: Intrathecal administration of 0.5% hyperbaric bupivacaine with fentanyl 25mcg
provides rapid reliable surgical anesthesia and prolonged post operative analgesia.This
combination appears to be safe,nemodynamically stable and well tolerated with minimal side
effects.

Keywords: Bupivacaine, Fentanyl, Motor Block, Postoperative Analgesia, Sensory Block

INTRODUCTION

Subarachnoid block (SAB), or spinal anesthesia, is a prevalent anesthetic treatment for
lower abdominal, pelvic, perineal, and lower limb procedures, owing to its simplicity, quick onset,
cost-effectiveness, and reliability.! Administering local anesthetic into the cerebrospinal fluid
(CSF) induces a profound sensory and motor blockage, accompanied by autonomic inhibition.?

Notwithstanding its benefits, traditional SAB utilizing solely local anesthetic frequently
yields a restricted duration of analgesia and may be linked to intraoperative visceral discomfort or
early postoperative pain, necessitating additional analgesics or sedatives. Therefore, enhancing the
quality and duration of SAB while reducing adverse effects is a significant consideration in modern

anesthetic practice.*
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Bupivacaine, an amide local anesthetic, is the most often utilized medication for spinal
anesthesia (SAB). The hyperbaric formulation of 0.5% bupivacaine is favored due to its consistent
distribution and dependable block properties when affected by gravity.°However, when
administered in isolation, its analgesic duration may prove insufficient for prolonged surgeries,
and it fails to mitigate visceral pain that may arise during traction or peritoneal manipulation in
abdominal procedures. To mitigate these limitations, intrathecal adjuvants are commonly utilized
to improve block quality, extend analgesic duration, and decrease the local anesthetic dosage,
consequently reducing related problems such as hypotension and motor blockage.®

Among the diverse intrathecal adjuvants examined—namely clonidine, dexmedetomidine,
ketamine, and opioids—opioids are the most thoroughly investigated. Lipophilic opioids such as
fentanyl are notably efficacious owing to their fast onset, synergistic analgesic effects with local
anesthetics, and limited cephalad dispersion when administered intrathecally.’

Fentanyl, a synthetic phenylpiperidine derivative, functions as a selective p-opioid receptor
agonist. When delivered intrathecally, it offers substantial visceral analgesia, enhances
intraoperative comfort, and prolongs early postoperative pain relief without markedly extending
motor block or inducing delayed recovery. The minimal intrathecal dosage (about 25 jg) reduces
systemic adverse effects, including respiratory depression, nausea, and itching.%°

Thus, the use of fentanyl and hyperbaric bupivacaine together may help increase the
effectiveness of spinal anesthetic during lower abdominal procedures. The collaboration between
the local anesthetic and opioid facilitates a decrease in the necessary dosage of each medication,
resulting in enhanced hemodynamic stability, expedited recovery, and increased patient
satisfaction.’® Several studies have shown that the incorporation of fentanyl with bupivacaine
improves sensory blockade, reduces the occurrence of intraoperative visceral discomfort, and
extends postoperative analgesia. Nonetheless, the heterogeneity in patient demographics, surgical
methodologies, and institutional protocols requires continuous assessment of this combination to
determine its safety and effectiveness in certain settings.

This study aims to evaluate the effectiveness of intrathecal fentanyl 25 pg combined with
0.5% hyperbaric bupivacaine for SAB in patients undergoing lower abdominal surgery. The
outcomes of interest encompass the quality and length of sensory and motor blockade,

intraoperative hemodynamic stability, incidence of visceral discomfort, duration of postoperative
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analgesia, and the side-effect profile. The results are anticipated to improve anesthesia

management and augment patient outcomes in lower abdominal procedures.

AIMS AND OBJECTIVES
e To evaluate the efficacy of intrathecal fentanyl 25 g in combination with 0.5% hyperbaric

bupivacaine for subarachnoid block in patients undergoing lower abdominal surgery.

MATERIALS AND METHODS

The present study was a prospective observational study, conducted in the Department of
Anaesthesia, Sree Mookambika Institute of Medical Sciences, Kulasekharam for a period of 6
months (January 2025 to June 2025). A total of 50 patients were included. All patients belonged
to the American Society of Anesthesiologists (ASA) physical status I to 111 and were aged between
18 and 65 years. They were scheduled for elective lower abdominal surgeries such as hernia repair
and appendicectomy under SAB.

Patients refusing regional anesthesia, those with contraindications to spinal anesthesia such
as coagulopathy, local infection at the puncture site, or raised intracranial pressure, and patients
with allergy to local anesthetics or opioids were excluded. Additional exclusion criteria included
severe spinal deformities, history of previous spinal surgery, significant systemic diseases
affecting the cardiac, pulmonary, hepatic, or renal systems, as well as pregnant and lactating
women.

The patients were randomly allocated into two groups of 25 each:

e Group B (Control group): Received 0.5% hyperbaric bupivacaine (2.5-3.0 ml)

intrathecally.

e Group BF (Study group): Received 0.5% hyperbaric bupivacaine (2.5-3.0 ml) with

fentanyl 25 pg intrathecally.

Randomization was done using a sealed envelope technique, and the anesthesiologist
assessing block characteristics and intraoperative parameters was blinded to group allocation to
reduce observer bias.

A detailed pre-anesthetic evaluation was carried out in all patients, including medical
history, physical examination, and necessary laboratory investigations. The procedure was

explained thoroughly, and informed written consent was obtained. Patients were kept nil per oral
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for six hours prior to surgery and preloaded with Ringer’s lactate at 10 ml/kg before administration
of SAB.

Under strict aseptic precautions, with the patient in the sitting position, a lumbar puncture
was performed at the L3—-L4 or L4-L5 interspace using a 25-gauge Quincke spinal needle. After
confirmation of free flow of cerebrospinal fluid, the study drug was injected intrathecally, which
consisted of 0.5% hyperbaric bupivacaine (2.5-3.0 ml) combined with fentanyl 25 pg. The patient
was then positioned supine, and the level of the block was allowed to stabilize. Oxygen was
supplemented at 2-3 L/min via nasal cannula if required.

Comprehensive intraoperative monitoring was performed for all patients, including
continuous recording of non-invasive blood pressure, electrocardiogram, and peripheral oxygen
saturation. Hemodynamic parameters such as heart rate, systolic and diastolic blood pressure, and
SpO: were recorded at baseline, every two minutes for the first 10 minutes, then every five minutes
until completion of the surgery.

Assessment of the block was carried out systematically. Sensory block was evaluated using
the pinprick method along the mid-clavicular line bilaterally. The onset of sensory block (time
from intrathecal injection to loss of pinprick sensation at T10), maximum dermatomal level
achieved, time to peak sensory block, and duration of block (regression to S2 dermatome) were
recorded. Motor block was assessed by the Modified Bromage Scale ranging from 0 (no motor
block) to 3 (complete motor block). The onset and duration of motor block were documented.

Intraoperative analgesia and patient comfort were assessed using the Visual Analog Scale
(VAS, 0-10). Any incidence of visceral discomfort during peritoneal traction was noted, and the
need for additional sedation or analgesia was recorded. Postoperatively, patients were monitored
to determine the time to first analgesic request, defined as the interval from intrathecal injection to
the first report of pain with VAS > 4. Side effects such as nausea, vomiting, pruritus, urinary
retention, and respiratory depression (defined as respiratory rate < 8/min or SpO2 < 90% on room
air) were carefully monitored and documented.

All data collected were tabulated and subjected to statistical analysis. Continuous variables
such as onset and duration of sensory and motor block were expressed as mean + standard
deviation, while categorical variables including side effects and complications were expressed as

percentages. A p-value < 0.05 was considered statistically significant.
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OBSERVATION AND RESULTS

The mean age of patients in Group B was 42.6 years, and in Group BF it was 41.8 years.
Both groups had similar gender distribution, body weight, and ASA grading. Statistical analysis
using Student’s t-test and Chi-square test showed no significant differences (p > 0.05), confirming
that both groups were demographically comparable. Statistical analysis showed no significant

differences, indicating proper randomization and homogeneity of study groups.(Table 1)

Parameter Group B (n=25) Group BF (n=25) p-value
Age (years) 426+11.2 41.8+10.7 0.78
Gender (M/F) 17/8 16/9 0.77
Weight (kg) 64.2 £8.5 65.1+9.1 0.68
ASA /117111 12/9/4 11/10/4 0.91

Table 1: Comparison of demographic profile

Both groups showed a mild reduction in HR and MAP following spinal anesthesia, which
is expected due to sympathetic blockade. However, the changes were well tolerated, and no
statistically significant difference was noted between the two groups. No patient required

vasopressors or atropine for hemodynamic management. (Table 2)

Group B Group BF
Parameter p-value
(Mean £ SD) (Mean £ SD)
Baseline HR (beats/min) 82.4+8.6 81.9+7.9 0.82
Baseline MAP (mmHg) 946 +£6.2 95.2+7.1 0.73
Intraoperative HR drop 121+34 11.6+3.2 0.59
Intraoperative MAP drop 143+4.1 13.7+45 0.66

Table 2: Comparison of hemodynamic parameters

The addition of fentanyl significantly reduced the onset time to achieve T10 sensory block
and shortened the time to peak sensory block. Most patients in both groups attained a peak sensory
level between T6 and T8. The duration of sensory block was markedly prolonged in Group BF

compared to Group B, with results being statistically highly significant. (Table 3)
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Group B Group BF
Parameter p-value
(Mean + SD) (Mean = SD)
Onset time to T10 (min) 48x0.9 4107 0.002
Time to peak block (min) 96+1.2 84+1.0 0.001
Duration of sensory block (min) 150.4 £ 18.7 210.8 £22.3 <0.001

Table 3: Comparison of Sensory Block Characteristics

Both groups achieved complete motor block (Bromage 3). The onset time and duration of
motor block were comparable, with no statistically significant differences, suggesting that fentanyl

had no major influence on motor block characteristics. (Table 4)

Group B (Mean Group BF
Parameter p-value
SD) (Mean £ SD)
Onset time (min) 52+0.8 49+0.7 0.19
Maximum Bromage score 3 3 —
Duration of motor block (min) 130.2 + 15.6 136.4 + 16.3 0.12

Table 4: Comparison of Sensory Block Characteristics

Patients in Group BF had significantly lower VAS scores intraoperatively, reflecting better
comfort and less visceral pain. The addition of fentanyl prolonged the duration of postoperative
analgesia and delayed the time to first request for rescue analgesics. These differences were

statistically highly significant, confirming the analgesic benefit of intrathecal fentanyl. (Table 5)

Group B Group BF
Parameter p-value
(Mean £ SD) (Mean £ SD)

Duration of effective

) ) 155.6 + 18.4 245.2 £ 24.6 <0.001
analgesia (min)
Mean VAS score
) ) 1.8+£0.6 09+04 0.001
intraoperatively
Time to first rescue

) ) 160.2 + 20.3 250.8 £ 26.7 <0.001
analgesic (min)

Table 5: Comparison of postoperative Analgesia and VAS
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The incidence of side effects such as nausea, vomiting, pruritus, and urinary retention was
slightly higher in the fentanyl group, but the differences were not statistically significant. No
patient in either group developed serious complications like respiratory depression, confirming the
safety of intrathecal fentanyl at 25 pg. (Table 6)

Adverse Effect Group B (n=25) Group BF (n=25) p-value
Nausea/Vomiting 2 (8%) 3 (12%) 0.64
Pruritus 0 (0%) 2 (8%) 0.15
Urinary retention 1 (4%) 2 (8%) 0.55
Respiratory depression 0 (0%) 0 (0%) -

Table 6: Comparison of Adverse Effects

DISCUSSION

This study evaluated demographic equivalence, hemodynamic stability, features of sensory
and motor blockade, intraoperative analgesia, duration of postoperative analgesia, and side effects.
Both groups were comparable in terms of age, gender distribution, body weight, and ASA physical
state, with no statistically significant differences (p > 0.05). This signifies appropriate
randomization and uniformity of study groups, eliminating demographic bias in results.

Sympathetic blocking caused a slight decrease in HR and MAP in both groups after spinal
anesthesia, which is a normal physiological reaction. Crucially, there were no notable intergroup
differences and the adjustments were largely accepted. None of the patients necessitated
vasopressors or atropine, signifying the safety of the selected pharmacological regimen.
Comparable hemodynamic findings have been documented by Routray S et al.* who determined
that intrathecal fentanyl does not intensify the hypotension or bradycardia often linked with spinal
anesthesia.

The incorporation of fentanyl markedly decreased the start time for attaining T10 sensory
block and expedited the time to peak block relative to bupivacaine alone. Furthermore, the length
of sensory block was significantly extended in the fentanyl group, with p-values of less than 0.01.
This illustrates the synergistic interaction of opioids and local anesthetics in the intrathecal region,
where fentanyl targets p-opioid receptors in the substantia gelatinosa, thereby enhancing the

sensory blockade without substantially affecting sympathetic outflow.'? Gurunath BB et al.*® and
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Gali YM et al.'* also documented extended sensory blockade and improved block quality with
intrathecal fentanyl.

Both groups attained total motor block (Bromage score 3), with no statistically significant
differences observed in onset time or duration of motor block. This indicates that fentanyl
primarily affects sensory function rather than motor function. This targeted sensory augmentation
is clinically beneficial, since it delivers enhanced analgesia without unduly extending motor
inhibition, thereby promoting early mobilization and recovery.

Patients in Group BF had markedly reduced intraoperative VAS values, indicating
enhanced comfort and diminished visceral pain during surgical manipulation. Moreover, the
incorporation of fentanyl markedly extended postoperative analgesia, as seen by the prolonged
duration of effective analgesia and the deferred time to the initial call for rescue analgesics. These
findings underscore the opioid-sparing capabilities of fentanyl, which improves patient satisfaction
while reducing the necessity for systemic analgesics.

Multiple investigations validate these findings, indicating enhanced intraoperative
analgesia and extended postoperative pain reduction with intrathecal fentanyl. Routray S et al.!
Patients administered dexmedetomidine plus fentanyl had reduced postoperative pain levels and
an extended duration of analgesia compared to those receiving spinal bupivacaine alone.

Nath A et al.’® noted significantly reduced mean VAS scores beyond six hours
postoperatively in group F (p<0.05). No substantial differences in SBP, DBP, MAP, and HR were
seen across the groups.

The occurrence of adverse effects, including nausea, vomiting, pruritus, and urine
retention, was marginally elevated in the fentanyl group, but not statistically significant.
Significantly, no patient experienced respiratory depression, demonstrating that intrathecal
fentanyl at a dosage of 25 ug is safe. This corresponds with the observations of Rani N et al.*® who

noted a comparable side-effect profile devoid of substantial clinical implications.

CONCLUSION

The intrathecal administration of fentanyl (25 pg) combined with 0.5% hyperbaric
bupivacaine for SAB in lower abdominal surgeries markedly improved sensory block attributes,
delivered enhanced intraoperative analgesia, and extended postoperative pain relief without
elevating the incidence of major side effects. The motor block and hemodynamic stability were

not compromised, affirming the safety of fentanyl as an adjunct. Consequently, the combination
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provides enhanced patient comfort, less analgesic necessity, and superior surgical conditions

relative to bupivacaine alone.
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