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Hemodynamic Stability with Intrathecal Fentanyl Alone in
Laparoscopic Hysterectomies Under General Anesthesia -
A Pilot Study
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Department of Anaesthesiology, KVG Medical College and Hospital, Sullia, Karnataka, India

Background: Laparoscopic surgeries have become one of the most common procedures performed on an outpatient basis and for
sicker patients, rendering anesthesia for laparoscopy technically difficult and challenging. This study is done to evaluate the efficacy of
intrathecal fentanyl in maintaining the hemodynamics in patients undergoing laparoscopic hysterectomies under general anesthesia (GA).
Materials and Methods: Sixty patients classified as American Society of Anesthesiologists (ASA) physical status I and II, 30-50 years of age,
and posted for elective laparoscopic hysterectomies under GA were selected. Patients were randomly divided into two groups of 30 each. Group 1

received intrathecal fentanyl 25 ugm diluted to 3 mL with normal saline (NS) before GA and Group 2 received intravenous (IV) fentanyl 2 pgm/kg
before GA. Heart rate (HR), systolic blood pressure (SBP), diastolic blood pressure (DBP), mean arterial pressure (MAP), peripheral capillary
oxygen saturation (Sp0O,), and electrocardiogram (ECG) were recorded before induction, after intubation, at 15 min, at 30 min, and every 30 min
thereafter till the end of the surgery. Statistical Analysis: The results obtained in the study are presented as mean + standard deviation (SD)
in tabulated form and statistical analysis was done with SPSS software version 17 using Student’s z-test. Results: In this present study, we
found that HR, SBP, DBP, and MAP in both the groups were not significant after intubation for up to 15 min. Once pneumoperitoneum was
achieved HR, SBP, DBP, and MAP were found to be significantly higher in Group 2 compared to that of Group 1 (P <0.001). The time for first
rescue medication was significantly shorter in Group 2 compared to that of Group 1. There were no side effects observed in any of the groups.
Conclusion: From this study, we conclude that intrathecal fentanyl 25 pugm is very effective in controlling the intraoperative hemodynamics
during laparoscopic hysterectomies under GA. We also observed better postoperative analgesia, with prolonged time for rescue analgesia.
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patient satisfaction, and fewer hemodynamic changes.[*"!
However, this anesthesia technique requires a relaxed and
cooperative patient, low IAP to reduce pain and ventilator
disturbances, reduced tilt, and gentle surgical technique.
Any compromise may result in increased patient anxiety,
pain, and discomfort, necessitating supplementation
with intravenous (IV) sedation. The combined effect of
pneumoperitoneum and sedation can lead to hypoventilation
and arterial oxygen desaturation.9 Thus, laparoscopic
procedures that require multiple puncture sites, considerable

INTRODUCTION

Laparoscopy started in the mid-1950s when gynecologists
declared this technique a safe way to diagnose pelvic pain while
reducing hospital stay.''! Carbon dioxide (CO,) is universally
used to insufflate the abdominal cavity to facilitate the view.?!
However, several pathophysiological changes occur after CO,
pneumoperitoneum.?! It raises intraabdominal pressure (IAP)
and can have significant cardiovascular, respiratory, and
neurologic effects.

Several methods have been attempted to minimize these
complications. Regional anesthesia is one such method, which
offers several advantages such as quicker recovery, decreased
postoperative nausea and vomiting (PONV), less postoperative
pain, shorter postoperative stay, cost-effectiveness, improved
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organ manipulation, and steep tilt make spontaneous breathing
difficult for the patient and should be managed with general
anesthesia (GA).

Opioids when used as adjuvants with spinal bupivacaine
have been effective for motor paralysis. In our study we have
used spinal fentanyl without bupivacaine in laparoscopic
hysterectomies under GA.
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Aims and objectives

This study was done to evaluate the efficacy of intrathecal
fentanyl 25 pugm in maintaining hemodynamic stability in
patients scheduled for elective laparoscopic hysterectomies
under GA. Additionally, postoperative analgesic duration and
the time for first rescue analgesia were studied.

MareriaLs AND METHODS

This study was carried out at our institution after obtaining
Ethical Committee clearance. A total of 60 patients classified as
American Society of Anesthesiologists (ASA) physical status
Iand II, aged 30-50 years, and posted for elective laparoscopic
hysterectomies under GA were selected. The exclusion
criteria were classification ASA Il and above, patient refusal,
contraindications for spinal, hiatus hernia, gastroesophageal
reflux disease (GERD), and body mass index (BMI) >30.

All patients were evaluated for fitness for anesthesia on the
day prior to surgery. Clinical examination of the patient was
performed, including general physical Examination and
systemic examination.

All patients were given explanations of the anesthesia
technique, and informed consent was taken. Patients were kept
nil per oral (NPO) for 8 h prior to surgery.

All patients were given tablet diazepam 5 mg orally at bedtime
on the night previous to surgery and 5 mg orally in the morning
on the day of surgery.

The patients were randomly divided into two groups of 30
each. Basal heart rate (HR), systolic blood pressure (SBP),
diastolic blood pressure (DBP), mean arterial pressure (MAP),
peripheral capillary oxygen saturation (SpO,) and
electrocardiogram (ECG) were recorded. An IV line was
secured with an appropriate-sized cannula in all patients,
and preloading with 500 mL of Ringer’s lactate solution
over 30 min was done.

Group 1 patients received fentanyl 25 ugm diluted to 3 mL with
normal saline (NS) intrathecally, whereas Group 2 patients
were given IV fentanyl 2 pgm/kg.

Under strict aseptic precautions, lumbar puncture was
performed in the left lateral position using 25G Quinke type
spinal needle at the L3-L4 space by midline approach. Fentanyl
25 pgm diluted to 3 mL with NS was injected intrathecally and
the patients were made supine immediately.

All patients were premedicated with inj. glycopyrrolate 0.2 mg
IV, inj. ondansetron 4 mg, and inj. midazolam 1 mg IV, and
they were preoxygenated for 3 min. Anesthesia was induced
with thiopentone sodium 5 mg/kg [2.5%] and vecuronium 0.1
mg/kg to facilitate laryngoscopy and intubation. Oxygenation
continued via positive pressure mask ventilation using Bains
circuit. At the onset of apnea, using laryngoscope with a
Maclntosh blade, intubation was done with well-lubricated,
appropriate-size cuffed oral endotracheal tube. After
confirmation of the tube position, cuff was inflated, tube fixed

and anesthesia was maintained with nitrous oxide (N,0), O,,
isoflurane, and controlled ventilation with appropriate fresh gas
flow using Bains circuit. Anesthesia continued with N,O, O,,
and isoflurane, and analgesics were administered based on
the requirements.

Heart rate (HR), SBP, DBP, MAP, SpOz’ and end-tidal
carbon dioxide (ETCO,) were recorded soon after intubation,
after 15 min, after 30 min, and every 30 min thereafter till the
end of surgery. At the end of surgery, when the patients had
respiratory attempts, residual neuromuscular blockage was
reversed with inj. neostigmine and glycopyrrolate. Recovery
was assessed and extubation was done after thorough throat
suction. After complete clinical recovery, the patients were
shifted to the postanesthesia care unit.

HR, SBP, DBP, MAP, and SpO, were recorded postoperatively
at 1 h, 6 h, 12 h, and 24 h. Time for first rescue analgesia was
also noted, with the severity of pain assessed through visual
analog scale (VAS) scores. Inj. diclofenac was given with a
VAS score of >5 and when the patient requested treatment.

Side effects such as nausea, vomiting, headache, bradycardia,
and hypotension were recorded and treated postoperatively.

Statistical analysis

The results obtained in the study are presented as
mean + standard deviation (SD) in tabulated form, and
statistical analysis was done with SPSS software version 17
(SPSS Inc., Chicago, USA) using Student’s t-test. P < 0.05
was considered statistically significant and P < 0.001, highly
significant.

ResuLts

A total of 60 patients were randomly assigned to two groups
of 30 each. Both groups were comparable with respect to
demographic profile. None of these patients were excluded
from the study. Baseline hemodynamic data were recorded in
both the groups and were statistically not significant.

Heart rate

After intubation, the HR in Group 2 was 84.13 + 11.56 and
in Group 1 it was 81.97 = 14.77, which was statistically
not significant. At pneumoperitoneum, HR in group 2 was
83.90 £+ 11.04 and in Group 1 it was 77.23 + 11.53, which
was statistically significant at P < 0.05 and highly significant
at P < 0.1. HR remained highly significant till 30 min after
extubation and returned to baseline values thereafter [Figure 1].

Blood pressure (BP)

SBP, DBP, and MAP showed no significant increase after
intubation in both the groups. When compared to Group 1,
patients in Group 2 showed an increase in SBP (13 mmHg),
DBP (9 mmHg), and MAP (10 mmHg) at pnemoperitoneum,
which was statistically highly significant (P <0.001). BP (SBP,
DBP and MAP) in Group 2 when compared to that of Group 1
was statistically significant till extubation and returned to basal
values after extubation [Figures 2-4].
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Figure 1: Heart rate changes in both the groups
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Figure 3: Diastolic blood pressure changes in both the groups
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Figure 5: Time for first rescue analgesia

Time for first rescue analgesia [Figure 5] after extubation in
Group 1 was 4.78 + 1.17 h and in Group 2 was 2.65 + 0.70 h,
which was statistically highly significant (P < 0.001).

No side effects were observed in either of the groups.

Discussion

Laparoscopic surgery induces intraoperative stress during
pnemoperitoneum by increasing the systemic vascular
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Figure 2: Systolic blood pressure changes in both the groups
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Figure 4: Mean arterial pressure changes in both the groups

resistance and blood pressure, at the same time producing
nociception.[”” The introduction of intrathecal opioids into
clinical practice has been very beneficial. Initial reports of
their efficacy were based largely on anecdotes.®1

The present pilot study was done among 60 patients, in two
groups, posted for elective laparoscopic hysterectomies
under GA. Patients in Group 1 received 25 pugm fentanyl
intrathecal and Group 2 received IV fentanyl 2 ugm/kg. Many
studies have been conducted with opioids as adjuvants to
spinal lignocaine and bupivacaine, but there were no studies
comparing opioids alone given intrathecally in laparoscopic
surgeries. Intrathecal fentanyl was chosen in our study
because of its rapid clearance from spinal cord sites!'® and
no motor paralysis, being thus helpful for early ambulation
of the patient.['-2%]

The HR changes observed were highly significant once CO,
was insufflated (pnemoperitoneum), and remained significantly
high till extubation in the IV group. Intrathecal fentanyl proved
to be efficacious in maintaining intraoperative HR.

BP changes were also significantly higher in the IV group
compared to the intrathecal group.
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ConcLusion

From our study, we conclude that intrathecal fentanyl is far
superior to [V fentanyl in maintaining hemodynamic stability
in patients undergoing laparoscopic hysterectomies under GA.

Limitations of the study
There were no references pertaining to the present study.
Further studies are required to validate the results.
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