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Introduction

Abstract
Study Objective: This trial was designed to test the benefits
of adding dexmedetomidine to bupivacaine if compared with the
bupivacaine- fentanyl mixture in paravertebral block for different
renal surgeries.
Design: Prospective randomized and double-blinded study.
Setting: Operative room and postoperative recovery area.

Patients: Fifty patients, ASA physical status I and II, aged above
20 years, scheduled for elective open unilateral renal surgeries
(nephrectomy, pyelolithotomy and pyeloplasty).
Intervention: Patients were randomly allocated by the computer
generated list into 2 equal groups (each group had 25patient).
Bupivacaine – dexmedetomidine (BD) group received paravertebral
bupivacaine 0.2% + dexmedetomidine 1μ/kg for patient below 65
years and 0.5μ/kg for patient above 65 years in a total volume of 20
ml.
Bupivacaine - fentanyl (BF) group received paravertebral
bupivacaine 0.2% + fentanyl 1μ/kg for patient below 65 years and
fentanyl 0.5μ/kg for patient above 65 years in a total volume of 20 ml.

Measurements: Pain assessed by VAS, heart rate, mean arterial
blood pressure, Spo2, postoperative sedation, postoperative adverse
effects, total requirement of opioid and first request for analgesia.
Main Results: Post-operative visual analogue score and post–
operative sedation score were significantly different between both
groups in favor of BD group.
No satistical difference between both groups as regard HR mean
blood pressure and oxygen saturation. No postoperative adverse
effects were recorded.

Conclusions: The addition of dexmedetomidine to bupivacaine in
paravertebral block provides prolonged postoperative analgesia and
better sedation score. Also, the addition of dexmedetomidine leads to
a reduction in the usage of postoperative opioid.
Keywords: Dexmedetomidine; Paravertebral block; unilateral
open renal surgery;
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Postoperative analgesia following renal surgeries is
mandatory to allow early mobilization of the patients, effective
coughing, shorten the hospital stay and to reduce the incidence
of respiratory complications [1]. A variety of techniques had
been used to control this type of pain including intravenous
or intramuscular injection of paracetamol or nonsteriod antiinflammatory drugs or epidural analgesia [2].
Recently, Paravertebral Block (PVB) had been utilized in
many surgical procedures (abdominal, thoracic, or pelvic) both
as a primary anesthetic technique and as postoperative analgesia
[3]. However; few studies had been done using PVB in urological
surgeries. Some of these studies used PVB as a proper anesthetic
tool for patients underwent lithotripsy ,microwave ablation of
kidney tumors or percutaneous nephrolithotomy [4,5&6]. Others
compare the analgesic efficacy of PVB versus epidural block in
nephrectomy and intravenous patient controlled analgesia [7,8].
Dexmedetomidine is strong α2 agonist receptors. It poses
a greater affinity for α2 adrenergic receptors nearly eight folds
greater than clonidine [9]. Recently it had been used widely in
regional anesthesia .Owing to its faster onset of action, prolonged
duration of analgesia, rapid occurrence of motor and sensory
blockade, dose sparing action of local anesthetics and stable
hemodynamic variables it was used as a sole adjuvant in regional
anesthesia [10]. Efficacy of analgesic effect of dexmedetomidine
had been extensively studied in breast cancer surgery [11,12].
However, to the best of our knowledge only one study used
dexmedetomidine in PVB in renal patients [13].
Therefore, this study was conducted to test the hypothesis
that the dexmedetomidine when added to Bupivacaine in
paravertebral block for different renal surgeries could enhance the
duration of perioperative analgesia with minimal hemodynamic
compromise if compared to bupivacaine – fentanyl mixture.
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Methodology
This randomized, prospective, double- blinded study was
conducted on fifty patients subjected to open unilateral renal
surgeries (nephrectomy, pyelolithotomy and pyeloplasty) in
Urology and Nephrology Center from September 2013 to May
2014. Patients were ASA class I, II of either sex, aged above 20 were
recruited in the study. Informed written consent was obtained
after obtaining the approval from the local ethical committee in
faculty of Medicine, Mansoura University code (MS/265).

Exclusion criteria included patient refusal, infection, sepsis
at the puncture site, any coagulation abnormalities, psychiatric
diseases, spinal deformity, diabetes mellitus, body mass
index>30kg/m and allergy to any drug used in the study.
Before surgery all patients were assessed by history, physical
examination, ECG and full laboratory investigations. The night
before surgery the patients had been familiar with the usage of
visual analogue score (VAS) 10-cm with 0 means no pain and
the 10 means the worst imaginable pain.10mg diazepam was
administrated orally.

Eligible patients were randomly allocated by the computer
generated list of random permutation into 2 equal groups (each
group had 25patient). The randomization according to the
anesthetic drugs used in PVB. All personnel providing patient
care, the administrator and the patients were blinded to the
anesthetic solution used.

Patients in Bupivacaine - Dexmedetomidine(BD)group

Receive paravertebral Bupivacaine 0.2% + dexmedetomidine
1μ/kg for patient below 65 years and 0.5μ/kg for patient above
65 years in a total volume of 20 ml.

Patients in Bupivacaine - Fentanyl(BF)group

Received paravertebral bupivacaine 0.2% + fentanyl 1μ/kg
for patient below 65 years and fentanyl 0.5μ/kg for patient above
65 years in a total volume of 20 ml.
On arrival to the operative theater, the patients connected to
the routine monitoring (ECG, NIBP, heart rate, pulse oximetry).
An 18 G cannula was inserted and lactated Ringer solution was
given at 8ml/kg.

Patient sit with the back, neck flexed and the shoulders relaxed
forward. Under complete aseptic, the spinous process of T10 was
palpated and marked on the proposed side of operation .We placed
a skin wheal of lidocaine 2% at T10 and then an 18-gauge short
beveled Touhy needle (Perifix, Braun, Melsungeen, Germany) was
inserted 2.5cm laterally to the upper border of spinous process
of T10. The needle was introduced through the skin wheal;
according to Eason & Waytt technique (14) advanced anteriorly
perpendicular to the back till it contacts the transverse process,
the shaft was grasped with fingers 1cm from the skin surface. The
fingers serve as a ‘backstop’ to prevent the passage of the needle
1cm into paravertebral space and possibly into the pleura of the
lung. Then the tip of the needle withdrawn to the subcutaneous
tissue and angles it to ‘walk off ‘ the caudal edge of the transverse
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process, advancing no more than 1cm in to the space. Often loss
of resistance or ‘pop’ is appreciated, indicating the penetration of
the costo-transverse ligament. Prior to injection of the anesthetic
solution negative aspiration for blood, air or C.S.F had done.
Sensory level was tested by pin prick test and ice pack.
General anesthesia was induced by propofol fentanyl I.V.
and rocuronium bromide to facilitate intubation. Patients
were then mechanically ventilated with tidal volume (6-8ml/
kg). Maintenance of anesthesia by 1 MAC isoflurane, 60%
air in oxygen mixture and top up dose of rocuronium. The
residual neuromuscular blockade was reversed with 0.4mg/kg
neostigmine with 0.2mg/kg atropine. Operations were performed
by senior staffs in urology and nephrology center.

In PACU, the patients were continuously monitored for 24
hours. The occurrence of postoperative hypotension (defined
as decrease systolic arterial pressure by 20% from the basal).
It was treated by I.V. fluids and or boluses of ephedrine 0.1mg/
kg. Bradycardia (defined as heart rate below 50 beats/ min), If
happened, it was treated by atropine 0.01mg/kg. Any adverse
effects like pleural puncture, epidural spread, shivering or
respiratory distress were reported and treated. Postoperative
nausea and vomiting (PONV) were treated with 10 mg
metoclopramide I V.
Heart rate (HR),Spo2 and mean arterial blood pressure were
monitored as preoperative (basal), during skin incision, 15 min,
30min, 45min, 1h, 1.5h, 2h, 2.5h, 3h, 4h from start of the surgery.
Then at 1h, 6h, 12h, 18h and 24h postoperatively. Pain was
assessed using (VAS) recorded at 2, 4,8,12, 24h post-operatively.
When the patients experienced (VAS >3) I.V. meperidine was
given in a dose of 50mg intramuscular and if still VAS more than
3 repeat the dose after 15 min. The total doses of meperidine was
recorded. The time of first request of analgesia was recorded.
Any postoperative events like nausea, vomiting, shivering or
respiratory distress were recorded. Observer’s assessment of
alertness & sedation (OAA/S) (15) was used to assess postoperative sedation.

Sample Size Calculation

A Priori G-power analysis was done to estimate study sample
size. A power of 80% was estimated with type I error of 0.05 to
get an analgesic difference between groups of approximately
50% to yield of total sample size of 45 cases. A drop out of 5% of
cases was expected. Therefore, a total number of 50 cases were
needed (25 cases per group).

Statistical Analysis

This was done by using Statistical Package for Social Science
(SPSS, Inc, Chicago, IL, USA) program version 16. To test the
normality of data distribution Kolmogorov– Smirnov test was
done. Unpaired student-t test was used to compare numerical
data between groups. Non-parametric; the Mann–Whitney test
was used. Describe the quantitative data in the form of mean
(±SD), but for qualitative data frequency and proportion was
used. Chi square test was used for qualitative data. A (P) value
<0.05 was considered statistically significant at confidence
interval 95%.
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Results
Fifty patients underwent different open renal surgeries in
Urology and Nephrology center from September 2013 to May
2014, were enrolled in this study. The patients were divided into

two equal groups according to the anesthetic solution used in
PVB. There was no significant difference found regarding age,
sex, body weight, or duration of surgery between both groups
(Table 1).

Table1: Demographic data and duration of surgery in both groups. Data are expressed as mean±SD.
Age(years)
weight(Kg)
Sex(M/F)
uration of surgery (hours)
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BF GROUP (n=25)

BD Group(n=25)

P value

53.48 ± 6.5

54.76 ± 9.59

0

14/11

11/14

86.3±11.9

2.86±0.621

Figure 1: Consort form

There was no statistically significant decrease in intraoperative and postoperative heart rate between both groups
except the reading at 2.5 hr where the HR in BD group72.2±12.8
and in BF 79.3±8.3with p value 0.03 (Table 2).
The changes in mean arterial blood pressure were not
significantly different between both groups except at 45min, 1h,
2h and 2.5h during intra-operative reading where it was lower in
BD group than BF group (figure 2).

82.6±14.0

0.3

2.78±0.67

0.6

0.3

Peripheral arterial oxygen saturation displayed no significant
difference between the studied groups in all reading (Table 3).

Post-operative visual analogue score readings were
significantly different between both groups at 2, 4, 8, 12, 24
hours in favor of BD group. (P-value range =0.001-0.008) (Table
4, figure 3).
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Table2: Heart rate in both groups. Data are expressed as mean ±SD
Time
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BF Group (n=25)

BD Grop (n=25)

P Value

Basal

83.2±10.9

78.7±8

0.1

incision

82.6±15.8

73.7±16.9

0.06

15min

74.1±11.7

69.1±13.9

0.1

30min

72.3±9.5

70.9±16.8

0.7

45min

73.4±10.2

69.3±13.9

0.2

1hr

74.3±7.8

68.7±13.9

0.1

1.5hr

73.9±8.9

69.7±12.4

0.1

2hr

75.3±9.7

70.6±13.8

0.1

2.5hr

79.3±8.3

72.2±12.8*

0.03

3hr

78.9±10

76.7±14.2

0.6

4hr

86.2±13.1

81.7±13.9

0.6

1hr

76.6±8.4

70±16.3

0.07

6hr

78.4±10

73.5±12.7

0.13

12hr

80.8±9.3

76.6±12.7

0.18

18hr

80.2±9.4

78.8±11.7

0.6

24hr

81±7.9

77±15

0.2

Intra-operative period

Post-operative period

BD: bupivacaine-dexmedetomidine; BF: Bupivacaine-fentanyl. * p value<0.05

Figure 2: Mean arterial blood pressure in studied group
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Table 3: perioperative peripheral arterial oxygen saturation data in both groups.
Time

BF Group (n=25)

Basal
incision

BD Group (n=25)

30min

99.2±1.3

99.5±0.7

0.3

98.7±1.5

99.08±1.2

0.4

98.9±1.1

98.5±1.1

0.2

98.9±1.2

0.3

99±1.01

99.23±0.9

0.6

99±1.4

99±1.4

0.5

96.2±13.8

0.3

98.8±1.1

0.8

99.2±1.01

0.8

98.9±1.1

0.5

98.9±1.1

0.7

99.4±1.4

99.4±1.3

0.8

98.7±1.6

98.4±1.9

0.5

98±2.3

97.9±1.8

0.8

98.8±1.2

45min
1hr

98.8±1.2

1.5hr

99.2±0.9

2hr

99.1±1.1

2.5hr
3hr

99.1±0.7

4hr

1hr
6hr

Post-operative period

99±1.4

12hr
18hr

98.3±1.8

24hr

P value

Intraoperative period

98.7±1.4

15min
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98.7±1.6

0.4

98±1.7

0.5

Table4: Post-operative visual analogue score in the two studied groups. Data expressed as median IQR).
Time (hour)

BF Group (n=25)

BD Group (n=25)

P value

2h

5(3.5-6)

2(2-4)*

0.002

6(5-7)

3(3-4)*

<0.001

4(3-5)*

<0.001

4h
8h
12h
24h

5(3-6)
6(5-6)
6(6-7)

3(2-5)*
4(3-5)*

0.008

0.006

BD: bupivacaine-dexmedetomidine; BF: Bupivacaine-fentanyl. * p value<0.05

Figure 3: Visual analogue score in studied group.
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As shown in table 5, we found a significant difference between
both groups regarding post–operative sedation and alertness
score with median score of 3 for BD group versus 4 for BF group
( p- value0.004)

Also in table 5 there were s a significant difference between
both groups regarding the need for postoperative analgesia in
favors of BD group. As 4 (16%) patients in the BD group and 14
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(56%) patients in BF group required postoperative meperidine
(p-value0.027).
Duration of analgesia calculated in all patients as the time
from the recovery of general anesthesia to the first request for
analgesia. The duration of analgesia was found significantly
longer in BD group(8 H vs 2 H in BD and BF groups respectively)
(Table 5).

Table5: Alert sedation score, analgesic rescue, duration of post -operative analgesia and post-operative complication.
BF Group(n=25)

Alert sedation score
No. of patients required post-op. meperdine
Duration of post-op. analgesia in hours
(VAS<3)
Post-op nausea &vomiting.
Respiratory distress

4.00(4-4.50)

BD Group(n=25)

P value

3.0(3-4)*

0.004

8.00(2-12)*

0.016

none

_

N=14/25 (56%)

N=4/25(16%)*

0.027

N=1/25 (4%)

N=2/25 (8%)

0.5

2.00(0-8)
None

VAS: visual analogue score; N: number of patients; post-op: post-operative; BD: bupivacaine- dexmedetomidine; BF: Bupivacaine-fentanyl; Data
expressed as median(IQR). (*)Significant inter group difference.

Discussion

Dexmedetomidine had been extensively used as
analgesic adjuvant in many techniques for postoperative
analgesia including, subarachnoid, epidural block, caudal and
brachial plexus [10&16-18]. However, few studies had used
dexmedetomidine in renal surgeries. The primary outcome was
the addition of dexmedetomidine to bupivacaine had a superior
analgesic effect than the bupivacaine fentanyl solution alone
in patients underwent unilateral renal surgery. Moreover, the
addition of dexmedetomidine reduces the postoperative pain
score and decreases the needs for postoperative analgesia with
lengthening the duration of postoperative analgesia.

The Post- operative visual analogue score was significantly
lower in BD group when compared to BF group at all readings.
The same results by Sinha S et al, who studied the analgesic
profile of1μg/kg dexmedetomidine when added to ropivacaine
against ropivacaine alone in paravertebral block in patients
scheduled for unilateral renal surgery [13]. Also, the same result
was demonstrated by Bajwa et al, who found that either addition
of 1.5 μg/kg dexmedetomidine or 2 μg/kg clonidine as adjuvant
drug to ropivacaine during epidural analgesia had a beneficial
effects in the duration of analgesia and the sedation level [17].
The same finding was obtained by Gupta et al, who compared
the analgesic effects of 5 mcg of dexmedetomidine against
25mcg fentanyl when added to 12.5mg hyperbaric bupivacaine
in lower abdominal surgeries [16]. Also EL Hennawy et al, when
added dexmedetomidine to caudal Bupivacaine [10]. They found
that dexmedetomidine promots the analgesic time with median
16(14-18) against bupivacaine alone median 5(4-6). This could
be explained by that dexamedetomidine had both peripheral and
central analgesic effects. The central analgesic effects by activation
of alpha-2 receptors in locus coeruleus and decrease the release

of substance P at the dorsal root neuron. The peripheral analgesic
effect by decrease the release of norepinephrine through alpha 2
agonist [19].
In our study, we found that the hemodynamic variables were
stable in both studied groups. Although dexamedetomidine has
hypotensive and bradycardic effects due to its sympatholytic
effects. Richardson explained the hemodynamic stability due
to the unilateral blockade of several dermatomes without
symathicolysis by PVB effects [20]. Baik considered that the
hemodynamic stability was the evidence of a successful block [8].
But Mohta et al when added dexmedetomidine to bupivacaine in
patient undergoing radical mastectomy [12]. He found that the
PVB with dexmedetomidine is more hemodynamically stable
than bupivacaine alone or sham block. This most probably due
to stimulation of the presynaptic α-2 receptors, so decreasing the
release of norepinephrine, resulting in decrease in heart rate and
blood pressure [21,22].

The number of patients needed post-operative meperidine
was statistically different between the two studied groups as 4
patients (16 %) in BD group versus 14 patients (56%) in BF group
needed meperdine post-operatively. Moreover, the analgesic time
was significantly longer in BD gp 8h but only 2 h in BF gp. This
was in agreement with Saadawy et al, who found that the addition
of dexmedetomidine 1mg/kg to bupivacaine 2.5 mg/ml (1ml/
kg) significantly improved the efficacy of caudal analgesia with
less use of post- operative analgesics [23]. This may explained
by activation of α-2a receptors, inhibition of the conduction of
nerve signals through C and Aδ fibers and the local release of
encephalin.
The study found that the incidence of postoperative nausea
and vomiting was comparable with the previous studies This is
probably related to the little opioid administered [24,25]. In our
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study no patients had respiratory distress in the post-operative
period. This result passes in agreement with previous studies. This
could be attributed to the type of patients selected in this study.
One of the great benefits of dexmetedomidine in renal patients
that, it is metabolized in the liver into inactive metabolites and its
elimination not affected with kidney. So, dexmetedomidine offers
an alternative option for renal analgesia.

Conclusion

Addition of dexmedetomidine to preoperative paravertebral
block improves the analgesic profile by decreasing VAS and
analgesic requirement with increase the duration of analgesia
and hemodynamic stability in patients underwent open renal
surgeries.

Limitation of the study

The main limitation of this study is doing the block blindly
.The usage of ultrasound guided blockade will further enhance
the performance of the block. Also one of the potential study
design drawbacks is the short duration of postoperative follow up
for analgesia. We recommend further study including long time of
follow up for at least 48 hs postoperatively.
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