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Abstract

Objective: In this study, we compared the clinical effects of com-
bined doses of ropivacaine and clonidine.

Materials and Methods: Seventy-five patients between ages 18 and
75, in ASA -l groups who were to undergo elective lower extremity
surgery, were included in the study with informed consent. Subjects
were randomly assigned to 3 groups. Group |: % 1 ropivacaine 12
mg, group Il: % 1 ropivacaine 12 mg + clonidine 15 pg, group Il
% 1 ropivacaine 12 mg + clonidine 30 yg. Mean arterial pressure,
breathing, heart rate and peripheral oxygen saturation, total amount
of ephedrine and atropine used, sensory and motor block levels, level
of sedation, pain level and complications were monitored.

Results: The mean arterial pressure recorded in group Ill decreased
significantly at 75, 105 and 120 min compared to groups | and II. In
group |, time to two segment regression and time to sensory block
to S2 was shorter when compared to the other groups (P<0.0001).
The time to voiding and the duration of motor blockade was signifi-
cantly longer in group | in comparison to the other groups. The need
for atropine in group Il was significantly higher (P<0.001). The inci-
dence of hypotension and the requirement for ephedrine were sig-
nificantly higher in groups Il and Il as compared to group | (P<0.01).
Similarly, sedation in group Ill was significantly higher compared to
the other groups (P<0.05).

Conclusion: In summary, our study revealed that clonidine can be
added to ropivacaine for spinal anesthesia in surgical interventions

to obtain deeper and longer sensory and motor block. However, hy-
potension, bradycardia and sedation should be monitored closely.
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Ozet

Amacg: Calismamizda intratekal olarak uygulanan ropivakaine iki
farkli dozda klonidin ilavesinin klinik etkilerini karsilastirmayr amac-
ladik.

Gerec ve Yontem: Bilgilendiriimis onam alinmis ASA I-Il grubunda,
18-75 yaslarinda, elektif alt ekstremite ameliyati planlanan 75 hasta
calismaya alindi. Olgular rasgele érnekleme teknigiyle 3 gruba ayril-
di. Grup I: % 1 ropivakain 12 mg, grup Il % 1 ropivakain 12 mg +
klonidin 15 g, grup Ill % 1 ropivakain 12 mg + klonidin 30 ng. Or-
talama arter basinci, solunum sayisi, kalp atim hizi, periferik oksijen
satdrasyonu, kullanilan toplam efedrin ve atropin dozlari, sensoriyal
ve motor blok seviyesi, sedasyonun derecesi, agri seviyesi ve komp-
likasyonlar takip edildi.

Bulgular: Ortalama arter basinci, grup Ill'te grup | ve Il ile karsilas-
tirildiginda 75, 105, 120. dk’larda anlamli disds gdsterdi. Grup I'de
sensoriyal blogun 2 segment gerileme stiresi ve sensoriyal blogun
S2 dizeyine inme sdresi diger iki gruptan anlamli derecede kisay-
dr (p<0.0001). Motor blok kaybolma siiresi ve idrar yapma zamani
grup I’de diger iki gruba gdre anlamli derecede uzundu. Atropin
gereksinimi grup Ill'te diger gruplara gdre anlamli derecede fazla
idi (p<0.001). Hipotansiyon ve efedrin gereksinimi ise grup Il ve
grup Ill'te grup I'e gdre anlamli derecede fazla bulundu (p<0.01).
Sedasyon grup Ill'te diger gruplara gére anlamli derecede fazla idi
(p<0.005).

Sonug: Calismamizda, ropivakainle yapilan spinal anestezi girisimle-
rinde daha derin ve daha uzun sdreli sensoriyal ve motor blok elde
etmek icin klonidin ilave edilebilecegini; ancak klonidin ilave edildi-
ginde hipotansiyon, bradikardi ve sedasyon acisindan hastalarin dik-
katli izlenmesi gerektigi sonucuna vardik.

Anahtar Kelimeler: Spinal anestezi, Klonidin, Ropivakain

149



Sagiroglu et al.

Introduction
ue to significant progress in the safety of anesthesia, in-
m tubation, low intra-operative blood loss, and continued

analgesia in the post-operative period, spinal anesthe-
sia and other regional techniques are frequently used in lower
extremity operations [1].

Ropivacaine is less toxic to the central nervous system and
the cardiovascular system and is widely used as an alternative to
bupivacaine. The level of motor block is similar to bupivacaine,
but with a later onset of motor block and a shorter duration
[2]. Clonidine is a partial agonist of the a2-adrenoreceptor and
acts as an analgesic and as a sedative. During spinal anesthesia,
clonodine is administered as an additional local anesthetic to
(a) decrease the time to onset of block, increase its depth and
increase its duration, (b) decrease the amount of bleeding from
the surgery field, (c) lower the dose of local anesthetic, reduce
systemic absorption and therefore prevent side effects.

In our study, we aimed to compare the clinical effects of add-
ing two different doses of clonidine to intrathecally administered
ropivacaine.

Materials and Methods

After obtaining approval from the Ethics Commission and
informed consent from patients, 75 cases in the ASA Il group,
between the ages of 18-75 with planned elective lower extremi-
ty surgeries, were enrolled in the study.

Cases with a history of < 55 beat/min heart rate, idiopathic
sub-aortic stenosis and narrowed aorta, liver and renal disorder,
psychosis, dementia and other cooperation disorders, peripher-
al neuropathy, demyelinating central nervous system disorder,
scoliosis, antihypertensive medicine use, chronic analgesic use,
known hypersensitivity to drugs, heparin use, aspirin and other
anti-aggregan drug use were excluded from the study.

Thirty minutes before local anesthetic administration, vein
access was established and 15 ml/kg ringer lactate was admin-
istered. After ensuring sterile conditions, spinal anesthesia was
performed by accessing the subarachnoid space with a 25 G
atraumatic spinal needle via the L4-5 or L3-4 inter-vertebral space
in a sitting position.

Cases were randomized into three groups. Group I: % 1 rop-
ivacaine 12 mg, group Il: % 1 ropivacaine 12 mg + clonidine 15
Mg, group llI: % 1 ropivacaine 12 mg + clonidine 30 pg.

Throughout the study, systolic arterial pressure (SAB), dia-
stolic arterial pressure (DAB) mean arterial pressure (OAB), respi-
ratory rate (SS), heart rate (KAH) and peripheral oxygen satura-

Table 1. Modified Bromage scale.
Score Definition

Table 2. Ready sedation scale.
Score Definition

Awake

Poor (tendency for sleep, can be easily awakened)
Moderate (frequently asleep, can be easily awakened)
Sleep (normal sleep, can be easily awakened)

Severe (somnolence, hard to wake)

w2 O

tion (SpO2) were measured every 5 minutes during the first 30
minutes, with 10 minute intervals between 30 and 120 minutes
and with 30 minute intervals after 120 minutes in all cases. A
decrease of more than 30% from the pre-operative value in OAB
was considered as hypotension and 10 mg IV ephedrine was
administered. In addition, a decrease in KAH below 50 beats/
min was considered as bradycardia and 0.5 IV atropine was ad-
ministered. Total doses of ephedrine and atropine used were
recorded.

Table 3. Patient demographics and duration of surgery.

Group | Group |l Group I
Age (year) 39.3t12.5 43.0£15.0 45.4+13.0
Sex (F/M) 12/13 9/16 15/10
Weight (kg) 70.0+10.3 75.1+£12.0 78.1+12.1
Height (cm) 167.716.4 167.8£9.5 165.1+6.7
ASA (111 21/4/- 18/6/1 16/8/1
Duration of surgery (min) 56.6+20.9 60.8+23.8 61.0+31.0

In all cases, the level of sensory-motor block and the sedation
degree were evaluated at 6, 8, 10, 12, 15, 20, 30, 45, 60, 75,
90, 105, 120, 150, 180, and 210 minutes. The sensory block
level was evaluated with the pin-prick test, the motor block level
with a modified Bromage scale and the sedation degree with the
Ready sedation scale (Tables 1 and 2) [2]. During the tracking
of the sensory block levels in patients, (a) the maximum senso-
ry block level, (b) time to achieve maximum sensory block, (c)
2-segment regression time of the sensory block, and (d) time for
sensory block to reduce to S2 level were monitored. While track-
ing the motor block level, (a) the maximum motor block level,
(b) time to achieve maximum motor block, (c) duration of motor
block (Bromage 6; time when feet could be moved freely) were
monitored. Urination time was also recorded.

During the operation, the pain levels of patients were evalu-
ated with a visual analog scale (VAS). In cases where severe pain
was expressed (VAS>5), 0.5 mg/kg IV ketamine was adminis-
tered. All cases were post-operatively followed for 24 hours for
nausea, vomiting, post-operative headache and urine retention.

Statistical evaluation was performed using SPSS software.
To compare the numerical data, the Kruskall-Wallis test was
used. For non-numerical data, ANOVA and the Tukey-Kramer
multi-comparison test was used. Data are presented as means
+ standard deviation, and a p value of < 0.05 was considered as
statistically significant.

Results

Total motor block

Total motor block, patient can only move his/her feet

Partial motor block, patient can move his/her knees

Patient can lift his/her leg but cannot hold the position

No hip function, patient can lift and hold his/her leg for ten seconds
No motor block

OB WN =

EAJM: 41, December 2009

No statistically significant differences between patient demo-
graphics and surgical times were found between the three
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Table 4. Mean arterial pressure.

Time Group | Group Il Group Il
Baseline 96,80+10,46 98,76+13,63 99,96:12,19
0. min 91,12+12,52 97,88+14,62 94,76+8,80
5. min 91,76+11,73 95,44+14,27 93,48+12,35
10. min 93,36+15,92 91,12+16,98 87,12£12,22
15. min 91,08+13,38 91,00+19,10 86,56:11,01*
20. min 89,36+10,95 91,20+15,96 83,6817 48"
25. min 89,12+11,58 86,32+15,93 82,67:12,79*
30. min 88,76+12,21 87,68+15,57 82,76:12,63*
45. min 88,20+13,75 87,28+13,86 82,24+11,53"
60. min 88,92+11,04 89,60+14,48 82,24+11,53*
75. min 89,48+10,11 87,12+12,64 80,08+10,38" +
90. min 88,36+11,45 88,56+11,85 81,92+8,49*
105. min 90,64+11,01 90,28+13,09 82,88+9,68* +
120. min 93,00+13,24 89,56+13,00 84,72+6,86* +
150. min 91,20+10,68 91,36+12,46 84,54+0,57*
180. min 91,50+9,58 88,76+12,42 83,76:11,43*
210. min 85,22+10,89 89,56+10,27 83,76+0,05*

*: p<0.001; compared to baseline values, *: p<0.05; compared to Group | and
Group Il

groups (Table 3).

While there were no statistically significant differences from
the baseline OAB values at all time points for group | and group
1, there was a significant reduction in group Il between 15 and
210 minutes (p<0.001). When the comparison was performed
simultaneously between groups, OAB was found to be signifi-
cantly lower at 75, 105, and 210 minutes in group Il compared
to group | and group Il (p<0.05) (Table 4).

KAH, SS and SpO2 were compared both within the groups
and across groups, and no statistically significant differences
were detected.

Sensory block levels were compared between the groups,
and at 90 and 105 minutes the sensory block level was statisti-
cally significantly higher in group Il and group Il compared to
group | (p<0.05) (Table 5). There were no statistically significant
differences between groups in terms of the maximum sensory
block level and time to reach the maximum sensory block level.
However, compared to group |, two segment regression of the
sensory block and the time to reduction of the block to the S2
level in group Il and group Ill were significantly longer (p<0.0001)
(Table 6).

Comparison of the motor block between groups revealed
that motor block was significantly lower in group I at 20 mi-
nutes and between 90-180 minutes, compared to group | and

Table 5. Sensory block level.

Time Group | Group Il Group llI
6. min Ti1z172 T111138 T11+140
8. min Tios177 T111156 Ti0+1,20

10. min Tio+165 T10+146 Tio+090

12. min Tos162 Tos127 To:o0s88

15. min Tot133 Tas117 Tas0,76

20. min Tat1,14 Ts+ose Tas041

30. min Tezo8z Tszo70 Ts 1041

45. min Ta+081 Tezo070 Ta:041

60. min To:o002 Tezo77 Ta:056

75. min To+11a Te+104 Tazos9

90. min T104135 Tat142 Ta+083

105. min T11 21,527 Tos163 Te133

120. min Ti121,43 Trz173 Toz190

150. min Ti1z078 T1221.40 T1122,04

180. min Ti1 2061 T121082 Tiz:143

210. min Lisors T122000 Ti2:074

*: p<0.002, **: p<0.004; Group | compared to Group Il and Group Il
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group Il (p<0.05) (Table 7). There were no significant differences
among the groups for the maximum motor block level and the
time to achieve the maximum motor block level. The duration of
motor block and time to urination were found to be significantly
longer in group Il and group Il compared to group | (p<0.05).
There were no significant differences between groups Il and IlI
(Table 8).

No statistically significant differences were detected between
the groups in terms of the level of intra-operative analgesia.

Evaluation of the requirement for atropine, ephedrine and
analgesic revealed that the need for atropine in group Il was
significantly higher compared to that in other groups (p<0.001),
and the need for ephedrine was significantly higher in group Il
and group Il compared to group | (p<0.01). There were no dif-
ferences between the groups in terms of the need for analgesic
(Table 9).

Hypertension in group Il and group Il was significantly high-
er than in group | (p<0.007). Sedation in group Il was signifi-
cantly higher in group Ill compared to the other groups (p<0.05).
While all cases were awake in group | and group I, five cases of
sedation were observed in group lll. There were no statistically
significant differences among the groups with regard to other
complications (Table 10).

Table 6. Sensory block level.

Group | Group Il Group Il
Maximum sensory block level 8.1242.51 7.1642.43 7.28£2.54
Time to onset of maximum sensory block (min) 18.8840.28  20.04+9.10 19.5647.09
Time to two segment regression (min) 96.60£14.20" 111.00£19.84  119.20£18.47
Time to reduction to S; level (min) 200.20+21.82" 238.00+425.21  246.60+18.69

*p<0.0001; Group | compared to Group Il and Group 1l

Discussion

Various studies have been performed to evaluate the effects
of bupivacaine and ropivacaine administration on blood pressure.
Gautier et al. [3] intrathecally administered 0.2% (8 mg) bupi-
vacaine and 0.3% (8, 10, 12, 14 mg) ropivacaine and reported
hypotension in three patients (10%) in the 8 and 14 mg ropi-
vacaine with bupivacaine group, respectively, and in two patients
(6 %) in the 12 mg ropivacaine with bupivacaine group. Namee
et al. [4] reported intra-operative hypotension in 24% of patients
that were intrathecally administered 0.75 % (18.75 mg) and 1%
(25mg) ropivacaine, respectively. In a study carried out by Ma-
linovsky et al. [5], 2 ml ropivacaine at concentrations of 0.2 %,
0.75%, 1% and 2% were administered for spinal anesthesia, and
significant hypotension was reported in 2% of the group.

Sklitsi et al. [6] intrathecally administered 0.5 % (12.5 mq)
and 0.75 % (18.75 mg) ropivacaine to patients undergoing total
hip replacement surgery and found the incidence of cardiovas-
cular side effects to be similar. Griffin et al. [7] demonstrated
the similar hypo-tensive effects of intrathecally administered ropi-
vacaine and bupivacaine.

Eisenach et al. [8] suggested that hypotension arising from
epidural clonidine is more likely to be associated with plasma
concentrations than BOS concentrations and that the location
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Table 7. Modified Bromage scale points.

Group | Group Il Group Il
6. min 3,21+1,74 3,68+1,38 2,83+1,40
8. min 2,7241,77 2,88+1,565 2,17+1,20
10. min 2.,32+1,65 2,32+1,46 1,75+0,90
12. min 2,040+1,62 1,88£1,17 1,33+0,76
15. min 1,88+1,33 1,88£1,17 1,33+0.76
20. min 1,72+1,14 1,64+0,86 1,08£0,41*
30. min 1,40+0,82 1,36+0,70 1,08+0,41
45. min 1,36+0,81 1,36+0,70 1,08+0,41
60. min 1,56+0,92 1,44+0,77 1,17+0,56
75. min 1,84+1,14 1,60+1,04 1,21+0,59
90. min 2,60+1,35 2,12+1,42 1,46+0,83*
105. min 3,33+1,52 2,68+1,63 2,13+1,33*
120. min 4,2+1,43 3,60+1,73 2,96+1,90*
150. min 5,72+0,79 4,84+1,40 4,33+2,04*
180. min 5,88+0,61 5,84+0,62 5,04+1,43*
210. min 5,81+0,75 6,00+0,00 5,75+0,74

*: p<0.05; Group |Il compared to Group | and Group Il

of the effect is central. De Kock et al. [9] reported a statisti-
cally significant reduction of OAB in a study in which 45 pug and
75 g clonidine was added to 8 mg of intrathecal ropivacaine.
In our study, OAB was found to be significantly lower in the 30
hg clonidine group at 15 and 120 minutes compared to base-
line values. Moreover, at 75, 105 and 120 minutes, these val-
ues were lower compared to the clonidine free group and the
clonidine administered (15 pg) groups. De Kock et al. [9] did
not report a significant difference in heart rate in their study in
which they added 45 pug and 75 pg clonidine to 8 mg ropivacaine
and performed the administration intrathecally. In our study, no
significant differences were detected in KAH in the three groups
compared to baseline values and in simultaneous comparisons
between the groups.

A high dose (700 ug) of epidural clonidine was reported to
cause severe sedation and a minor increase in PaCO2 (3 mmHg)
[8]. Hayashi et al. [10] reported that clonidine decreases respira-
tory rates, but does not cause respiratory depression or a de-
crease in O2 saturation , and that opioids do not increase respi-
ratory depression. In our study, respiratory depression was not
observed in any of the cases and SpO2 remained above 94%.

In a study conducted by McNamee et al. [4], various doses
and concentrations of intrathecal ropivacaine were compared,
and compared to intrathecal administration of 7.5 mg/ml (18.75
mg) ropivacaine, the time to reduction to T10 and the duration
of total motor block were longer with 10 mg/ml (25 mg) intra-
thecal ropivacaine. Van Kleef et al. [11] intrathecally administered
ropivacaine at 0.5% (1.5 ml) and 0.75 % (1.5 ml) concentrations
and found the total motor block rate (90%) to be significantly
higher and the duration of motor block (268 min) to be signifi-
cantly longer in the 75% ropivacaine administered group In our
study, while total motor block was observed in 84% of the cases
in the 12 mg ropivacaine group, the duration of the motor block
was determined to be 138 minutes.

In a study carried out by Cinar at al. [12] in which 50 ug

Table 8. Maotor block properties and time to urination by groups.

Group | Group Il Group Il
Maximum motor block degree 1.28+0.68 1.36+0.70 1.08+0.40
Time to onset of maximum motor block (min) 16,40£10,27 15,16+8,42 11,36+4,64
Duration of motor block (min) 138,00£20,26*  162,60£35,03 172,20237,78
Time to urination (min}) 275,17£53,61*  311,1424228 309,77+35,10

*: p<0.05; Group | compared to Group Il and Group i

EAJM: 41, December 2009

fentanyle or 75 pg clonidine was added to 0.5 % epidural
bupivacaine, the onset of sensory block (T10) was significantly
shorter in the clonidine group and the maximum dermatome (T4)
achieved was found to be significantly higher in the clonidine
group. Klimscha et al. [13] reported that the combined spinal and
epidural administration of 150 ug clonidine significantly shortens
the onset of sensory block and the level of sensory block reaches
up to the T4 dermatome. Racle et al. [14] intrathecally admin-
istered % 0.5 (15 mg) bupivacaine, 20 pg or 15 pg clonidine
together with 0.5 % (15 mg) bupivacaine in planned hip surgery
cases. The duration of sensory and motor block as well as the
two segment regression were found to be statistically significant
in the clonidine groups. In addition, the total motor block rate
was also significantly higher in the clonidine group. De Kock et al.
[9] compared sensory and motor blocks by intrathecally adminis-
tering ropivacaine 8 mg with various doses of clonidine (15, 45,
75 pg). While there were no differences in the time to onset of
the maximum sensory and motor blocks, a two segment regres-
sion of the block, reduction to S2 level and duration of motor
block and time to urination were significantly longer in the 5 ug
and 75 pg clonidine groups. In our study, there were no differen-
ces between the groups in terms of time to onset of maximum
sensory and motor blocks. However, compared to the clonidine
free group, both the two segment reduction time and the time
to reduction to the S2 segment were significantly longer in both
clonidine groups.

Table 9: Patient's atropine, ephedrine, and analgesic need.
Group | (n/%) Group Il (n/%)

Group [1I(n/%)

Atropine requirement 0 0 6/24*
Ephedrine requirement 0 5/20** 8/32**
Analgesic requirement 4/16 4/16 2/8

*: p<0.001; Group Il compared to Group | and Group I, **: p<0.01; Group Il and
Group Il compared to Group |

In a study conducted by De Kock et al. [9], in which various
doses (15, 45, 75 ug) of clonidine were added to 8 mg intrathe-
cal ropivacaine, analgesic use was necessary in 1 patient in the
clonidine-free group and 2 patients in the 15ug group, while a
need for extra doses of analgesics in the 45 and 75ug clonidine
groups did not arise. In our study, the need for additional anal-
gesics was diminished in the 30 ug clonidine group compared to
the other groups.

Gentilietal. [15] intrathecally administered 0.5% bupivacaine
(15 mg), clonidine (75 ug) or morphine (0.2 mg) together bupi-
vacaine in 20 patients. During the first 24 hours, urine retention
was observed in seven patients in the morphine group and in
one patient in the clonidine group. Griffin et al. [7] intrathecally
administered 0.5 % ropivacaine (15 mg) or 0.5 % bupivacaine
(15 mg) and found side effects of headache in 1 case (2.70%),
nausea in 4 cases (10.81 %), and bradycardia in 2 cases (5.40 %)
in the ropivacaine group and nausea in 8 cases (22.85%) in the
bupivacaine group. Kleef et al. [11] intrathecally administered
0.5 % and 0.75 % ropivacaine in 39 cases. Six cases in the
0.5% ropivacaine group and five cases in the 0.75% ropivacaine
group developed post-spinal headache. In a study conducted by
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De Kock et al. [9] with 15, 45, or 75 ug clonidine added to 8 mg
intrathecal ropivacaine, all groups, with the exception of the 15
ug clonidine group, displayed significant delays in time to urina-
tion. In our study, nausea in one case in the 15ug clonidine group
and urine retention requiring catheterization in one case in the
30 g clonidine group were observed.

Carabine et al. [16] found sedation rates to be similar in their
study in which bupivacaine alone or in combination with cloni-
dine was used in spinal anesthesia. In the study performed by De
Kock et al. [9], including 120 patients, various doses of clonidine
were added to 8 mg ropivacaine. Sedation developed in two pa-
tients in the 75 pg clonidine group. In our study, sedation was ob-
served in five cases in the ropivacaine plus 30 ug clonidine group.

Table 10: Complications.
Group | (n/%)

Group Il (n/%) Group lli(n/%)

Hypotension 0 5/20 8/32*
Nausea 0 1/4 0
Vomiting 0 0 0
Respiratory depression 0 0 0
Sedation 0 0 5/20*
Headache 0 0 0
Urine retention 0 0 0

*: p<0.05; Group Ill compared to Group | and Group Il

In conclusion, the addition of clonidine to intrathecally ad-
ministered ropivacaine increased the duration of sensory and
motor block. However, when clonidine was added, careful moni-
toring of hypotension, bradycardia and sedation was necessary.
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