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RECOMMENDATIONS

From the current study, we recommend the following:

1. The addition of dexmedetomidine to intrathecal bupivacaine can be a good alternative
to the use of intrathecal fentanyl in spinal anaesthesia.

2. Further studies on large scale of patients and different age groups should be promoted
to support the efficacy and safety of adding dexmedetomidine to intrathecal
bupivacaine in spinal anaesthesia.

3. Further studies on different doses of dexmedetomidine should be promoted to reach the
optimum dose for the use in addition to intrathecal bupivacaine in spinal anaesthesia.
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INTRODUCTION

Lower abdominai and lower limb surgeries may be performed under local,
regional (spinal or epidural) or general anaesthesia, but neuraxial blockade is the
preferred mode of anaesthesia. Spinal block is still the first choice because of its
rapid onset, superior blockade, low risk of infection as from catheter in situ, less

failure rates, and cost effectiveness, but has the drawbacks of shorter duration of

block and lack of postoperative analgesia.

The choice of local anaesthetic agent and its concentration is determined by
the anticipated duration of the surgical procedure and the balanced need for
sensory and motor block. @

Bupivacaine is an amide local anaesthetic with slow onset and long duration
of action (lasting 2-2.5 hours). ©) Large doses of intrathecal bupivacaine were

associated with severe hypotension and delayed recovery of the motor block.

In recent years, the use of intrathecal adjuvants has gained popularity with
 the aim of prolonging the duration of block, better success rate, patient satisfaction,
~ decreased resource utilization compared with general anaesthesia, and faster
recovery. The quality of the spinal anaesthesia has been reported to be improved
by the addition of opioids (such as morphine, fentanyl, and sufentanyl). Other
drugs (such as dexmedetomidine, clonidine, magnesium sulfate, neostigmine, ..
ketamine and midazolam) have been studied to improve the quality of spinal

anaesthesia, but uptill now there is no single dnig with no side effects. ©




Fentanyl is one of the short acting narcotic analgesics with potent morphine-
like action. It produces many of its clinical effects rapidly after intrathecal
administration. ” Neuroaxial administration of lipophilic opoids such as, fentanyl
and sufentany] tends to provide a rapid onset of analgesia and their rapid clearance
from cerebrospinal fluid (CSF) may limit cephalic spread and the development of
certain side effects such as, delayed respiratory depression. ”

Dexmedetomidine, a new highly selective alpha 2 agonist, is under
evaluation as a neuraxial. adjuvant as it is supposed to provide stable hemodynamic
conditions, good quality of intraoperative and prolonged postoperative analgesia
with minimal side effects. It is FDA (Food and Drug Administration) approved as
a short term sedative for mechanically ventilated intensive care unit patients, ®
The analgesic action of intrathecal alpha 2 adrenoceptor agonist is supposed to be

by-depressing the release of C-fiber transmitters and by hyperpolarization of post-
synaptic dorsal hom neurons. ©



AIM OF THE WORK

The aim of this study is to compare the addition of either dexmedetomidine
or fentanyl to intrathecal bupivacaine as regards: the onset and duration of sensory

and motor block, hemodynamic effects, postoperative analgesia and adverse effects

of either drugs.



PATIENTS

The present study will be carried out on 60 patients (approved to be
sufficient by the department of statistics, High Institute of Public Health,
University of Alexandria), aged 18-50 years old, of both sexes, of height ranging
from 160-190cm ), with American Society of Anaesthesiologists (ASA) I and II
health status, admitted to the Alexandria Main University Hospitals and scheduled -

for elective lower abdominal or lower limb surgeries.
Exclusion criteria will include:

Pregnant and lactating females.

Patients allergic to studied medications.
Patients with heart block & dysrhythmias.
Hypertensive patients.

S W

Patients on therapy with adrenergic receptor antagonist, calcium channel
blocker, &/or angiotensin converting enzyme (ACE) inhibitor.
6. Patients with opium addiction & sedative drugs consumption.

7. Patients with contraindications for spinal anaesthesia.

= %




Patients will be randomly categorized by closed envelope methodin a -
double blinded study into three equal groups (20 patients each): *

¢ Group B: Patients will receive 3ml (15mg) of 0.5% hyperbaric
bupivacaine + 0.5ml of normal saline intrathecally.

¢ Group F: Patients will receive 3ml (15mg) of 0.5% hyperbaric bupivacaine
+ 0.5ml (25 microgram) of preservative free fentanyl intrathecally. an

¢ Group D: Patients will receive 3ml (15mg) of 0.5% hyperbaric

bupivacaine + 0.5ml (5 microgram) of diluted, preservative free
dexmedetomidine intrathecally. %'?




METHODS

After the approval of the local ethical committee, consent will be taken from
each patient confirming his/her acceptance of intrathecal anaesthesia, after

knowing the technique and its possible complications.

Pre-operative screening of all patients will include:
e History taking.
e Complete physical examination.
¢ Laboratory investigation:
1. Complete Blood Picture.
Prothrombin time; activated partial thromboplastin time and INR.

Liver enzymes: Aspartate transaminase, Alanine transaminase.
Serum urea and creatinine.
Fasting Blood Sugar.

oA W N

Patients will be premedicated by H, antagonist (ranitidine 50mg, .
- intramuscularly, 2 hours preoperatively). Before commencing regional anaesthesia,

standard monitoring will be established using multichannel monitor (Hewlett-
Packard, Viridia 24, Germany) as follow:

* Electrocardiogram (ECG) for heart rate and rhythm. (Beat/min).

* Non-invasive measurement of arterial blood pressure. (Mean blood pressure in
mmHg).

e Oxygen saturation. (Sp02%).

They will be given intravenous lactated Ringer’s solution 10 ml/kg as volume
preload. Spinal anesthesia will be performed in the sitting position at the L3-4

interspace with midline or paramedian approach by using a 25 gauge Quinke’s




spinal needle with all aseptic precautions. Injection will be according to the
following groups:

¢ Group B: Patients will receive 3ml (15mg) of 0.5% hyperbaric bupivacaine
+0.5ml of normal saline intrathecally.

e Group F: Patients will receive 3ml (15mg) of 0.5% hyperbaric bupivacaine +
0.5ml (25 microgram) of preservative free fentanyl intrathecally.
¢ Group D: Patients will receive 3ml (15mg) of 0.5% hyperbaric bupivacaine

+ 0.5ml (5 microgram) of diluted, preservative free dexmedetomidine
intrathecally.

Injection will be given over 10-15 sec, immediately after completion of the

injection patients will lie supine. Low flow oxygen (4L/minute) will be
administered via oxygen mask.

MEASUREMENTS
The following parameters will be measured:

I. Patient data:
1- Patient’s age (years).

. 2- Patient’s height (cm).

II. Duration of the operation: (minutes).

.

III. Hemodynamic measurements:
1-Heart rate (HR in beat / min).

2-Non-invasive measurement of mean arterial blood pressure (MABP in
mmHg).

3-Oxygen saturation (SpO2 %).

£
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All previous parameters will be continously monitored and recorded at the
following periods:

1- Before spinal anaesthesia.

2- Immediate after spinal analgesia and every 15 minutes, for 90 min and at the
end of surgery.

3- Every hour for 6 hours postoperative.

IV. Assessment of sensation:

All durations will be calculated considering the time of spinal injection as time
Zero.

Sensory analgesia will be assessed by iced cubes to measure the following:

1- Onset of sensory analgesia (defined as time in minutes to reach highest

sensory level) tested every minute after intrathecal injection till reaching the
highest level).

2- Sensory level of analgesia (defined as segmental level of highest sensory
analgesia). :

3- Duration of analgesia (defined as the time in minutes it takes for sensory
level to decrease to dermatomal level S1) measured from the highest
obtained sensory level every 15 minutes.

Postoperatively:

4- Pain intensity will be evaluated by using a visual analogue scale (VAS) starting
from the first pain experienced by the patient till the end of study with 0 ‘
corresponding to no pain and 10 to the worst pain imaginable, it will be

assessed at the first, second, forth, sixth, eighth, hour and every four hours till
24 hours."¥ v




5- Time for first request of analgesia (defined as the time elapsed from the time of
spinal injection till reaching VAS>4) will be recorded and treated by
intramuscular diclofenac sodium in a dose of 1mg/kg to be repeated if needed
after 12 hoursbut if pain persists after one hour from the first dose, 25 mg

pethidine will be given intravenously. ‘?

6- The total analgesic dose of both diclofenac sodium and pethidine taken within

the first 24 hours will be recorded.

V. Assessment of motor function:
Motor blockade will be evaluated as follows:

1- Onset of motor block. (Defined as time in minutes from the end of drug ~
injection intrathecally until patient is unable to move hip, knee and ankle) %

tested every minute after intrathecal injection.

2- Duration of motor block in minutes will be recorded from the time of the onset
of the block to the time when the patient will be able to lift their legs in bed against
gravity (Bromage-score 0) tested every 15 min. This is according to the following

modified Bromage-score: ¢

0: The patient is able to move the hip, knee and ankle.
1: The patient is unable to move the hip but is able to move the knee and ankle.

2: The patient is unable to move the hip and knee but able to move the ankle.

3: the patient is unable to move hip, knee or ankle.



VI. Side effects:

The incidence of adverse effects such as hypotension, bradycardia, nausea,

vomiting, shivering, pruritus, respiratory depression and sedation will be recorded.

Hypotension, defined as a decrease of systolic blood pressure by more than 30%
from baseline or fall below 90mmHg, will be treated by intravenous fluids and
intravenous increments of Smg ephedrine. Total ephedrine dose will be recorded.

Bradycardia, defined as heart rate less than 50bpm, will be treated by 0.6mg of
intravenous atropine

Respiratory depression, defined as respiratory rate <10, will be assessed for any
needed airway support.

Sedation will be assessed by Ramsay Sedation Score: *” This will also be assessed

for any needed airway support.

Response

“ 1 Anxious or restless or both

L 2 Cooperative, oriented and tranquil j
]

]

1

L 3 Responding to commands
|L 4 Brisk response to stimulus

Sluggish response to stimulus

No response to stimulus l

These side effects will be assessed at the first, second, forth, sixth, eighth, hour and

every four hours till 24 hours. '

o



RESULTS

The results of this study will be tabulated and statistically analyzed according
to the collected data to fulfill the aim with the aid of different ways of presentation:

numerical, mathematical and graphical.

by =



DISCUSSION

Findings will be discussed in view of the results of the work and their

scientific significance.
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SAMPLE SIZE:

Using a power of 80% to detect a significant difference in medn
time for sensory rcgression to S1 from highest sensory Icv;cl .
between a group of patients undergoing lower abdomen or lowér
limb surgery and receiving dexmedetomidine and others receiving
fentanyl = 289 mimite:;, M standard deviations are 20 minutes and

12.3 minutes, respectively, alpha error = 0.05, using the sample

ratio between groups = 1. The minimal required sample size was

found to be 45 which mean 15 for each group.

The total sample will be randomly selected & equally allocated
among the study groups. ‘

The sample size was calculated using G power software @

Reference:

1. Gupta R, Verma R, Bogra J et al. Comparative study of
intrathecal dexmedetomidine and fentanyl as adjuvants to
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2. Daniel W. Biostatistics. A foundation for analysis in the

health science. 6th edition, NY: John Wiley and sons, Inc;
1995.
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