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Effects of Subarachnoid Clonidine Spinal Anaesthesia with Hyperbaric
Bupivacain
M. Roesli Thaib

Abstrak

Penelitian ini dirancang untuk menentukan pengaruh penambahan klonidin ke dalam larutan bupivakain hiperbarik 0,5% pada
analgesia spinal untuk bedah abdomen bawah, perineum dan tungkai bawah. Observasi prospektif dilakukan pada 40 pasien ASA I - Il
yang berusia antara 20 - 70 tahun. Pasien dibagi dalam dua kelompok secara acak, masing-masing terdiri dari 20 orang. Pasien
kelompok I mendapat 3 ml bupivakain hiperbarik 0,5% + 1 mINaCl; sedangkan pasien kelompok Il mendapat 3 ml bupivakain hiperbarik
0,5% + 1 ml klonidin (0,15 mg). Yang dibandingkan pada kedua kelompok adalah waktu untuk mencapai blokade motorik total, ciri-
ciri blokade motorik dengan nilai Bromage 0,1,2,3; ciri-ciri blokade sensorik berupa waktu yang diperlukan untuk mencapai blok
sensorik maksimum dan waktu untuk mencapai regresi blokade sensorik sampai segmen L2. Rata-rata ketinggian analgesia, waktu untuk
mencapai blokade motorik dan level maksimum blokade sensorik yang diperlihatkan oleh kedua kelompok berbeda tidak bermakna
secara statistik. Lama blokade motorik Bromage 1,2 dan 3 pada kedua kelompok berbeda bermakna. Lama blokade motorik Bromage
1,2 dan 3 masing-masing berlangsung, (288 + 60), (215 + 60) dan (180 + 50) menit pada kelompok II. Waktu untuk mencapai regresi
blokade sensorik kelompok IT adalah (268 + 60) menit yang juga berbeda bermakna dari kelompok I. Perubahan sistem kardiovaskular,
berupa tekanan darah sistolik, tekanan darah diastolik dan frekuensi nadi pada kedua kelompok tak berbeda bermakna. Efek samping
yang tercatat selama penelitian adalah mulut kering dan mengantuk.

Abstract

This study was designed to determine the effects of clonidine addition to hyperbaric bupivacain 0.5% spinal analgesia for lower
abdominal, perineal and lower limb surgery. A prospective observation was conducted on 40 ASA class I or II patients aged 20 - 70
years. The subjects were randomly allocated into two groups; each group consisted of 20 patients. Group I patients recieved 3 ml of
hyperbaric bupivacain 0.5% plus 1 ml normal saline; group Il patients recieved 3 ml of hyperbaric bupivacain 0.5% plus 1 ml clonidine
(0.15 mg). Both group were compared concerning; time to onset of total motor block; characteristics of motor block using Bromage
scale 0,1,2, and 3; characteristics of sensory block about the time to achieve maximum level of sensory block and the time for regression
of sensory block to segment L2. Average analgesia level, the time to achieve motor blockade and sensory blockade in both groups showed
no statistically significant difference. The duration of motor blockade Bromage scale 1,2 and 3 in both groups showed statiscally
significant difference. Duration of motor blockade Bromage scale 1,2 and 3 was (288 + 60), (215 + 60) and (180 + 50) min. in group
II. Time for regression of sensory blockade of group Il was (268 + 70) min, that was also different significantly than group I. The changes
of cardiovascular system concerning, systolic blood pressure, diastolic blood pressure and heart rate were no statistically significant
difference in both groups. Side effects, sedation and dry mouth were found in several patients of group II.
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Since 1966, hyperbaric bupivacain 0.5% has been used
for spinal anesthesia due to adec&uate analgesia effect
and its long duration of action.””>* Certain surgical
procedures need a prolonged time. It was reported by
several reseachers that the addition of clonidine to
bupivacain solution achieved longer analgesic effect,

measured by analgesia level, onset time, duration of
action, time of achievement of maximal sensory block,
hemodynamic effects and side effects that might hap-
pen during spinal analgesia. Surgical procedures in-
cluded low abdominal surgery, perineal surgery and
lower limb surgery.
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Clonidine is an alpha adrenoreceptor agonist
which selectively stimulates pre and post—synagtic
areas of the central and peripheral nervous system.*”
Activation of the central alpha adrenoreceptor is the
strongest influence of this drug with associated lower-
ing of sympathetic tone, increase of 6parasympathetic
tone, sedation and effects analgesial.

In binding experiments, it has been shown that the
spinal cord contains beta, alpha I and alpha 2-adreno-
receptors. 789 The distribution of alpha 2-adreno-
receptors is found mainly in the substantia gelatinosa
of the dorsal horn, with lower densities over the inter-
mediolateral cell column, and around central canal.”!®
The localization of the binding to the main pain af-
ferent terminal region of the spinal cord supports the
conclusion that alpha 2-adrenoreceptors have a role in
pain modulation. Inotophoretically administered
clonidine into the spinal cord produces a selective
inhibition of nociceptor-specific nervous activity.
Alpha 1-adrenoreceptors and beta-agonists were found
to be inactive.!!

Reports have recently appeared suggest that
intrathecal or epidural alpha-adrenoreceptor agonists
may also be useful analgesic agents for the relief of
pain. Thus, intrathecal noradrenerglc agonists have
antinociceptive effects.'? Spinally administrered
clonidine inhibits spinal substance P release and
nociceptive neuron produced by noxious stimuli and
produces analgesia.'> Recent reports have shown
clonidine to be a good adjunct to epidural routes in
humans. The effect of clonidine on antinociception
may be prolonged. Furthermore, animal work and
human studies have not demonstrated neurotoxic or
respiratory depressant effects following intrathecal
administration. Clonidine, unlike intrathecally ad-
ministered opiates, does not produce respiratory
depression, nausea and vomiting, or pruritus.

This study was undertaken to evaluate the ef-
ficacy of clonidine in prolonging hyperbaric bupiva-
cain 0.5% spinal analgesia.

MATERIALS AND METHODS

Forty men and women patients (ASA I-IT)" scheduled
for perineal surgery, lower limb surgery or low ab-
dominal surgery, were included in the study after in-
dividual informed consent were obtained. The age of
patients ranged from 20 to 70 years. The criteria of
exclusion of the patients was, the presence of absolute
or relative contraindications of spinal anesthesia. The
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operations were carried out in central operating theatre

of Dr. Cipto Mangunkusumo Hospital, Jakarta.

The patients were allocated randomly into two
groups :

1. Group I, consisted twenty patients; received 3 ml
hyperbaric bupivacain 0.5% plus 1 ml of 0.9%
sodium chloride.

2. Group II, consisted twenty patients; received 3 ml
hyperbaric bupivacain 0.5% plus 1 ml of clonidine
(0.15 mg).

Patients which were uncooperative or in need of addi-
tional narcotic analgesics or anesthetics and those
whose operations were accompanied with severe com-
plication such as, bleeding more than 30% of blood
volume were excluded from this study.

Neither group were given premedications. Spinal
anesthesia were performed in lateral decubitus posi-
tion, with the operative side uppermost. Under aseptic
condition, lumbal puncture was carried out with a 25
gauge needle at the L2-3 or L3-4 interspace using a
midline approach. All injections were made at rate of
about 1 ml in 4-5 sec and all solutions injected were at
room temperature. Immediately before induction of
spinal analgesia, an 118 gauge cannula was inserted
into an arm vein and 10 ml/kg BW of lactated Ringer’s
solution was infused in 15 min. This was repeated after
injection of spinal analgesic, infusion was maintained
at 50 drops/min.

The time of completion of injection of the local
analgetic solution into subarachnoid space was used as
the starting point for measurement of all time inter-
vals. The dermatome levels of sensory blockade were
evaluated by puncture with needle and pinching
bilaterally in a midclavicular line and on the legs with
forceps at minute 2,5,10,15,20,25,30 after injection,
Sensory blockade was considered complete when the
patients did not respond to this puncture or forceps.
When levels of analgesia were not equal bilaterally, the
higher level was used for statistical purposes.

Motor blockade was assessed at the same time as
sensory levels using criteria described by Bromage'4,
as follows ;

0 : No impairment of movement of legs and feet

1 : Barely able to flex knees, no impairment of move-
ment of feet

2 : Unable to flex knees, barely able to move feet

3 : Unable to move feet or knees

Thereafter, analgesia, and motor block were as-
sessed every 30 min until analgesia had regressed to

* ASAT : Normal and healthy pasients
ASA 11 : Patients with mild systemic disease
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the point that the cutaneous response to puncture and
clamping in the operative site was identical to that on
the forearm of for a maximum of 5 hours after injec-
tion.

Blood pressure and heart rate were measured 2
min. before spinal analgesia and at 2,5 min. intervals
after injection for a period of 10 min. and then at 5 min.
intervals for a period of 60 min. during analgesia and
15 min. postoperatively; using automatic electric
sphygmomanometer (Dinamap, Criticon). The ECG
was monitored continously during induction of anal-
gesia and during surgery. When mean arterial pressure
(MAP) decreased by more than 20% of preinduction
values, the infusions were increased and 5 - 10 mg
ephedrine was injected intravenously, if needed.

All side effets, such as *dry mouth’, sedation,
respiratory depression or urinary retention, etc that
might happen during and after spinal analgesia were
recorded. Values were expressed as Mean * Standard
Error Mean (SEM). Statistical analysis used were
Student’s t test; p < 0.05 was considered statistically
significant.

No statistically significant differences existed be-
tween the two groups regarding sex, age height and
body weight (P > 0.05).

Data of systolic blood pressure, diastolic blood
pressure, mean arterial pressure and heart rate before
spinal analgesia in both groups (Table 2) also showed
no statistically significant differences.

Table 1. Characteristics of the Patients Studied

Variable GroupI(n=20) GroupII (n = 20) P
(Bupivacain + (Bupivacain +
NaCl) Clonidine)

Sex :Female 2 3 >0.05

Male 18 17 >0.05
Age (yr) 48.6 +4.43 433 +4.73 > 0.05
Weight (cm) 161.6 + 5.28 1633 +4.21 > 0.05
Weight (kg) 55.5+4.85 57.5+4.27 > 0.05

Table 2. Systolic Blood Pressure, Diastolic Blood Pressure, MAP
Heart Ratee before spinal analgesia

Variable GroupI (n =20) Group II (n = 20) P
(Bupivacain + (Bupivacain +
NaCl) Clonidine)

Systolic Blood Pressure 134 + 15.31 130.55 + 9.46 > 0.05
mmHg

Diastolic Blood Pressure  81.50 + 5.87 80+ 795 > 0.05
mmHg

Mean Arterial Pressure  97.07 + 7.54 94.67 +9.27 > 0.05
mmHg

Heart Rate  x/min 8520+ 541 87.1+5.74 >0.05

Med J Univ Indon

RESULTS

The time of onset of motor blockage Bromage 1,
Bromage 2, Bromage 3 did not differ significantly
between both groups (Table 3). Significant differences
in duration of motor blockage Bromage 1, Bromage 2
and Bromage 3 were found between group I and group
II (Table 4). The duration of motor blockage Bromage
1, Bromage 2, Bromage 3 increased with administra-
tion of clonidine (p < 0.05).

Table 3. Time to onset Motor Blockage (minute)

Bromage | Bromage2  Bromage 3 P

Group 1 34+12 52+20 56+14 >0.05
(bup. + NaCl)

Group 11 36+1.2 6.0+2.0 6.7+33 >005

(bup. + Clon)

Table 4. Characteristics of Spinal Motor Blokage

Group [ Group II P

—

. Number of Patients 20 20

2. Time o onset of total (5.6 + 1.4) min (6.7 +3.3) min > 0.05
motor blockade (Brg.3)

3. Duration of motor
blockade, Brg.3

(105 +25) min (180 +50) min < Q.05

4. Duration of motor
blockade, Brg.2

(120 +20) min (215 +#60) min < 0.05

5. Duyalion of motor
blockade, Brg.1

(140 +25) min (288 + 60) min < 0.05

Mean maximum levels of analgesia were similar
in both groups (Table 5). The rate of spreading were
also similar.

The time required to achieve maximum level of
sensory blockage in both groups were not significantly
different (Table 6). The duration of sensory blockage
was significantly prolonged in group II, patients
reciecving spinal clonidine (268 + 70) min. Compared
with group I, the mean time for regression of the level
of sensory analgesia to L2 was significantly longer in
group II (p < 0.05).

Systolic and, diastolic blood pressures were mild-
ly decreased in al group after the 2.5;5;7.5;10;15;20;30
min (Table 7 Table 8). Differences between the
decreases in mean arterial pressures were not sig-
nificant. Maximum decrease in blood pressure was not
significantly more pronounced in the patients receiv-
ing spinal bupivacain plus clonidine. In both groups
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there were small but in significant changes in heart rate
(Table 9).

A patient from group I showed side effects of
shivering and postspinal headache; in group II ‘dry
mouth’ were found in six patients; mild sedation in
fifteen patients and shivering in five patients. Shiver-
ing shown by both group was not significantly dif-
ferent.

Table 5. Mean Maximum Level of Analgesia
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Table 8. Changes of Diastolic Blood Pressures Before and after Spinal
Anaesthesia

Time, after injection of Group 1 Group 11 P
spinal anesthesia

After 2 minutes Th.(11+ 1) Th.(10 + 1) > 0.05
After 5 minutes Th(9+1) Th.( 8% 1) > (.05
After 10 minutes Th( 7+1) Th( 6x1) > 0.05
After 15 minutes Th( 7+1) Th( 7+1) > 0.05
After 20 minutes Th.( 6+ 1) Th( 5+1) > 0.05
After 25 minutes Th.( 6+ 1) Th(5%1) > 0.05
After 30 minutes Th.( 6+ 1) Th.( 5+ 1) > 0.05

Table 6. Characteristics of Sensory Blockage

Group I Group 11 P

Time to achieve maximum (15 + 10) min (16 + 7) min >0.05
level of sensory blockade

Time for regression of
sensory blockade to L2

(158 220) min (268 + 70) min < 0.05

Table 7. Changes of Sistolic Blood Pressures before and after Spinal
Anaesthesia

Group I (mmHg)  Group II (mmHg) P

Before spinal 134.00 + 15.31 130.55 + 9.46 >0.05
anesthesia
After 2.5 minutes 129.75 + 14.99 126.50 + 10.52 > 0.05
After 5 minutes 127.70 + 14.60 124.80 + 10.88 > 0.05
After 7.5 minutes 125.90 + 16.60 121.75 + 12.14 >0.05
After 10 minutes 123.85 + 15.21 116.12 + 12.28 > 0.05
After 15 minutes 119.80 + 16.70 116.60 + 10.32 > 0.05
After 20 minutes 117.65 + 14.38 114.00 + 7.88 > 0.05
After 25 minutes 11575+ 7.12 112,00 + 7.68 > 0.05
After 30 minutes 11475 + 7.12 11550+ 7.60 > 0.05
After 35 minutes 116.00 + 6.81 11450+ 7.60 > 0.05
After 40 minutes 116.50 + 6.70 11450 + 7.60 > 0.05
After 45 minutes 117.50+ 7.16 117.50 + 7.60 > 0.05
After 50 minutes 117.58 + 6.80 115.58 + 6.60 > 0.05
After 55 minutes 116.50 + 7.30 112.50 + 7.68 >0.05
After 60 minutes 11440+ 7.40 110.50 + 7.60 >0.05

Group I (mmHg) Group I (nmHg) P

Before spinal

anesthesia 87.65 + 7.06 82.00 + 17.15 > 0.05
After 2.5 minutes 79.65 + 7.58 76.50 + 7.63 > 0.05
After 5 minutes 76.80 + 7.43 76.65 + 8.04 > 0.05
After 7.5 minutes 74.90 + 7.58 75.70 + 10.31 >0.05
After 10 minutes 75.10 + 791 7150+ 7.41 > 0.05
After 15 minutes 75.85 + 8.75 7175+ 7.28 > 0.05
After 20 minutes 7420+ 7.82 7145+ 6.80 > 0.05
After 25 minutes 73.30 + 8.95 73.05+ 7.86 >0.05
After 30 minutes 7295 + 6.98 72.65+ 6.95 > 0.05
After 35 minutes 74.15 + 6.65 71.70 + 7.31 > 0.05
Alter 40 minutes 74.05 + 6.65 7195+ 6.36 > 0,05
After 45 minutes 7475+ 5.4] 7145+ 643 > 0.05
After 50 minutes 74.10 + 6.12 73.70+ 8.85 > 0.05
After 55 minutes 73.20 + 6.21 72.00 + 6.79 > 0.05
After 60 minutes 7455+ 5.43 7250+ 7.16 > 0.05

Table 9. Changes of Heart Rate before and after Spinal Anesthesia

Group I (mmHg) Group II (mmHg) P

Before spinal

anesthesia 87.85+ 7.47 90.55 + 8.15 > 0.05
Afler 2.5 minutes 85.20 + 10.39 86.25+ 7.64 > 0.05
Aflter 5 minutes 82.40 + 8.66 85.60 + 8.36 > 0.05
Afler 7.5 minutes 80.85+ 7.50 81.60 + 6.62 > 0.05
Afler 10 minutes 80.70 + 6.80 81.70 + 7.60 >0.05
After 15 minutes 7897+ 5.96 79.00+ 7.78 > 0.05
After 20 minutes 7640 + 6.58 75.00 + 7.38 > 0.05
After 25 minutes 77.35+ 5.96 74.80 + 6.26 >0.05
After 30 minutes 76.34 + 4,95 7795+ 8.45 > 0.05
After 35 minutes 7540+ 6.20 7694 + 8.44 > 0.05
After 40 minutes 76.45 + 10.00 77.10+ 9.43 >0.05
After 45 minutes 76.45 + 898 77.35 + 10.79 > 0.05
After 50 minutes 77.15+10.02 7825+ 11.42 > 0.05
After 55 minutes 7725+ 6.88 80.15 + 10.56 >0.05
After 60 minutes 80.50+ 8.16 80.15+ 9.35 > 0.05

DISCUSSION

Additional evidence suggested that the main site of
action_of clonidine is the dorsal horn of the spinal
cord.">!% Intrathecal clonidine has an analgetic ef-
fect.'#1718 1 addition, supraspinal injection of
clonidine reduces the antinociceptive effect of opioid
analgesic.'® The mechanism of this action of intrathe-
cal clonidine may be an activation of the post-synaptic
alpha 2-adrenoreceptors in the spinal cord. This spinal
activation has been invoked to explain the efficacy in
treatment of opiate withdrawal. The effect of intrathe-
cal injection of this alpha 2-adrenoreceptor agonist on
spinal cord blood flow is unknown; however local
vasoconstriction in the spinal cord is not produced by
epidural clonidine 3 microgram/kg.'
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In this study, patients from group I achieved T 11
+ 1 of analgesia level but patients of group II reached
T 10 + 1 after 2 minutes. Group II achieved one
segment higher, though not a statistically significant.

The time to onset of total motor blockage did not
differ between group (5.6 + 1.4 min) and group II (6.7
+3.3 min). Significant differences in duration of motor
blockage Bromage 3,2, and 1 were found between
group I and group II. Each duration of motor blockage
Bromage 3,2,1 of patients in group II were extended
(180 + 50), (215 + 60), (288 + 60) min., whereas in
group I it were (105 + 25), (120 + 20), (140 + 25 min).
The time for regression of sensory blockage is the
mean time between local analgesic and the time of
regression of the level of the sensory blockage to L2.
This value was significantly longer in group II (268 +
70 min), compared with group I (158 + 20 min), (p <
0.05). It can be assumed that addition of clonidine
intrathecally is more effective in prolonging sensory
blockage than prolonging motor blockage.

Bedder et al. in an animal study has shown that
clonidine 0.15 mg when used as an adjunct to tetracain
spinal analgesia is as effective as epinephrine 0.2 mg
in prolonging motor blockage, but significantly more
effective in prolonging sensory blockage.4 Racle et al.
in their study on 60 geriatric patients for hip surgery
claimed that clonidine (0.15 mg) added to plain
bupivacain 0.5% spinal analgesia is more effective
than epinephrine in prolonging sensory blockage.20

Problem in studies comparing the duration of
motor and especially sensory blockage following
spinal anesthesia is the lack of standardization of as-
sessment. Duration has been assessed in a number of
different ways including : time to two segment or four
segment regression of analgesia, time to elimination of
adequate surgical analgesia, time to regression of
motor blockade, or time to first use of postoperative
analgetic. In this study, the method of assessment used
is approximately similar to time to regression of ade-
quate surgical analgesia.

Clonidine can prolong the sensory blockage ob-
served with bupivacain through a spinal cord pre-
synaptic alpha 2- adrenoreceptor mechanism, a post-
synaptic alpha 2-adrenoreceptor arteriolar effect
and/or supraspinal alpha 2-antinociceptive action.
Nociceptive sensory input has been shown abroad
studies to be associated with central and spinal adre-
nergic neurons. 82!

Calvillo and Ghignone demonstrated that
clonidine caused primary afferent depolarization of
intraspinal cutaneous C fibers, thereby decreasing
transmitter release through presynaptic inhibitory
mechanisms.?? These studies support the role of an
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alpha 2-adrenoreceptor mechanism in selection of
nociceptive input at the spinal level.*

Another possible mechanism of clonidine-in-
duced prolongation of analgesia is through adreno-
receptor mediated vasoconstriction, apart from the
classical alpha 1-adrenoreceptor, there is a second type
of adrenergic receptor on smooth muscle cells than can
mediate vasoconstriction, resembling the alpha 2-
adrenoreceptor pharmacologically and these receptors
may mediate vasoconstriction to exogenous cate-
cholamines.

The direct antinociceptive effects of intrathecal
alpha agonists, however, are unlikely to be secondary
to local ischemia, as they have shown to be reliably
reversible and unaffected in their action by vaso-
dilator agents.“> A vasoactive interaction between
bupivacain and clonidine much like interaction
bupivacain and epinephrine, might be responsible for
the prolongation of spinal anesthesia. The prolonga-
tion of sensory blockage could be explained by a
synergism between the antinocciceptive effects of
clonidine and the neural blocking action of bupivacain.
However, since clonidine in low doses has little effect
on motor function, a synergistic effect between alpha
2-adrenoreceptor function and bupivacain motor
blockage seems unlikely. It is likely to explain the
prolongation of motor blockage by decreased vascular
uptake of bupivacain as a consequence of the alpha
2-mediated inhibition of bupivacain-induced vasodila-
tion.

In this study, mild fall in blood pressure of both
groups could be controlled easily by intravenous ad-
ministration of fluid. The changes of blood pressure
were assumed due to the effects of spinal anesthesia
and bleeding during surgery. The effect of alpha 2-
adrenergic agonists on blood pressure depends on their
lipophilicity and plasma coneentration. Intrathecally,
administration clonidine may produce hypotension by
two mechanisms redistribution to brainstem sites of
action and direct spinal inhibition of preganglionic
sympathetic out flow.?* This action is antagonized, at
certain plasma concentrations (above 1.5 and 15 ng/ml
respectively), by peripheral vasoconstriction due to
systemic (intrathecal) administration of clonidine. We
postulate that plasma clonidine concentrations were
sufficiently high following intrathecal administration
to trigger peripheral vasoconstriction, thus preventing
any hypotensive effect at central sites.

The prominent side effects of patients from group
II were dry mouth (30%) and sedation (50%) that
significantly differed compared with patients from
group I. Clonidine can produce sedation if the plasma
concentration achieves 1.5 - 2 ng/ml.25 In this dose,



Vol 3, No I, January - March 1994

clomdme would be able to inhibit secretion by salivary
glands.? Total number of these cases were not enough
to support more detailed analysis.

CONCLUSION

This study concludes that spinal anaesthesia with a
combination of hyperbaric bupivacain 0.5% (15 mg)
and clonidine (0.15 mg) extends significantly the ef-
fect of analgesia. Clonidine is effective in prolonging
motor blockage, but more effective in prolonging sen-
sory blockage. The maximum level of analgesia is not
affected by clonidine. The prominent side effects of
this technique are sedation and dry mouth. Further
studies with more cases are required to assess dose
response, haemodynamic and another side effects of
clonidine.
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