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Abstract
Background: To assess the effect of dexmedetomidine added to ropivaccaine on the onset and duration of sensory block, as well
as postoperative analgesia during caudal anesthesia in patients undergoing hemorrhoidectomy.

Methods: Fifty adult patients scheduled for hemorrhoidectomy were divided into 2 groups. The group R received caudal
anesthesia using 18 mL 0.3% ropivacaine plus 2 mL normal saline. The group RD received 18 mL 0.3% ropivacaine plus 2 mL 1mg/
kg dexmedetomidine. Heart rate, mean blood pressure, onset time and duration of sensory block, and duration of analgesia were
observed.

Results: The onset time of sensory block was shortened (9.2±1.3 vs 7.2±1.2), and the duration of sensory block (3.0±0.7 vs 3.8
±0.8) and duration of analgesia (3.9±0.7 vs 5.3±0.8) were prolonged in group RD compared with group R (P< .05). The heart rate
and the mean blood pressure were also lower in the group RD compared with group R at each observation time points, except the
baseline (P< .05). No bradycardia or hypotension was reported.

Conclusion:Dexmedetomidine as an adjuvant to ropivacaine prolonged the duration of caudal block and improved postoperative
analgesia without significant side effects in adult patients undergoing hemorrhoidectomy.

Abbreviations: BP = blood pressure, DEX = dexmedetomidine, DR = dexmedetomidine with ropivacaine, HR = heart rate, R =
ropivacaine, SpO2 = oxygen saturation.
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1. Introduction

Hemorrhoidectomy is performed for patients with severe
hemorrhoid diseases; however, hemorrhoidectomy is generally
associated with intense and prevalent pain.
Successful treatment of perioperative acute pain could facilitate

early rehabilitation and improve patient comfort.
Single-shot caudal block could be as an ideal perioperative pain

management strategy in patient undergoing hemorrhoidectomy,
because of the ease of performing, the reliable analgesia and the
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relaxation of anal sphincter it provides. However, the duration
of analgesia provided by this strategy is limited by the short
duration of action of the local anesthetic.[2] Various adjuvants to
local anesthetics have been investigated to improve the quality of
block and duration of analgesia, including fentanyl,[3] mor-
phine,[4] ketamine,[5] midazolam,[6] and magnesium.[7] Each of
these adjuvants has side effects specific to the type and dose of
adjuvant used. For instance, behavioral changes have been noted
with the use of caudal ketamine, opioids are associated with risk
of respiratory depression, and the neurotoxicity of midazolam is
still controversy. Therefore, an ideal adjuvant that provides
maximal analgesia with minimal side effects for caudal block is
still a matter of contention.
Dexmedetomidine (DEX) is a highly selective a2-adrenoceptor

agonist, possesses sedative, analgesic, anxiolytic, and anti-
inflammatory properties.[8–10]When administered in combination
with local anesthetics in the epidural space, it has been shown to
reduce postoperative analgesic requirements[11] and have a
significantly analgesic effect.[12] The advantage of DEX compared
to other adjuvants makes it an attractive choice for further study.
Therefore, we designed a prospective, double-blinded, random-

ized study toassess theefficacyofDEXasanadjuvant to ropivacaine
for caudal block in patients undergoing hemorrhoidectomy.

2. Methods

The study was approved by the Hospital Ethics Committee of the
First People’s Hospital of Lianyungang. After obtaining written
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Table 1

Comparison of demographics, block performance time, and
surgery time between the 2 groups.

Demographics Group R (n=23) Group RD (n=23) P

Age, y 38.8±6.0 37.1±8.0 .420
Gender (M/F), n/n 13/10 14/9 .765
Height, cm 167.8±8.0 168.5±7.3 .759
Weight, kg 68.0±9.2 69.6±8.4 .549
Block performance time, min 5.0±0.6 5.2±0.6 .340
Surgery time, min 51.0±8.6 52.0±9.2 .693
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information consent from patients, 50 patients aged 18 to 60
years with American Society of Anesthesiologists grades I–II and
underwent hemorrhoidectomy were enrolled. Exclusion criteria
included a history of allergy to any local anesthetics, body mass
index >40kg/m2, chronic use of analgesics, contraindication
caudal block (e.g., coagulation defects, infection at puncture site,
and preexisting neurological or spinal disease), and history of
severe cardiac, respiratory, hepatic, or renal disease.
Patients were randomly divided into 2 groups by using a

computer-generated random number table. The group allocation
was concealed in sealed opaque envelopes, which were opened
just before performance of the block.
Group R received caudal block with 18 mL 0.3% ropivacaine

plus 2 mL normal saline. Group RD received caudal block with
18 mL 0.3% ropivacaine plus 2 mL 1.0mg/kg DEX dissolved in
normal saline. The drug solutions were prepared by an
anesthesiologist who was not involved in the study.
After arriving at the operation room, all the patients received

standard examinations including electrocardiogram, pulse oxy-
gen saturation (SpO2), and noninvasive blood pressure (BP)
monitoring. A 20-G cannula was inserted into the dorsum of the
patient’s hand, Ringer lactate was infused at a rate of 4 to 6mL/
min. The patient was in the left lateral position. With a sterile
technique, the caudal space was identified using standard
landmarks, a 22-G needle was inserted into the caudal epidural
space. After negative aspiration for blood or cerebrospinal fluid,
and confirmation of the caudal epidural space by modified
swoosh test, then the study drugs was injected into the caudal.
Patient demographic information including age, height,

weight, gender, block performance time, and surgery time were
recorded.
Patients’ heart rate (HR), noninvasive BP, and oxygen

saturation (SpO2) were recorded at baseline, after administration
of the block, and then every 5minutes until the end of the surgery.
Perioperative hypotension (systolic BP< 20% of baseline) and

bradycardia (HR < 50beats/min) were recorded.
Sensory block was assessed by pinprick sensation using a 3-

point scale (0–2, 0 = normal sensation, 1 = decreased pain
sensation to pinprick, 2= loss of pain sensation to pinprick) every
2 minutes for 20 minutes.
The onset time of sensory block (time since administration of

block until loss of pain sensation) was recorded.
Duration of sensory block (time interval between administra-

tion of the block and complete resolution of anesthesia) was
recorded.
Duration of analgesia (time interval between onset of block to

the first complaint of pain [visual analog scale score > 4 or first
rescue analgesic]) was recorded. Intravenous parecoxib sodium
40mg was administered as a rescue analgesic.
Data are expressed as mean ± standard deviation or number of patient.
R= ropivacaine, RD= ropivacaine with dexmedetomidine.

Table 2

Onset time and duration of block and postoperative analgesia.

Group R (n=23) Group RD (n=23) P

Onset time of sensory block, min 9.2±1.3 7.2±1.2 <.001
Duration of sensory block, h 3.0±0.7 3.8±0.8 <.001
Duration of analgesia, h 3.9±0.7 5.3±0.8 <.001

Data are expressed as mean ± standard deviation.
R= ropivacaine, RD= ropivacaine with dexmedetomidine.
2.1. Statistical analysis

The sample size was calculated on the basis of our pilot study, and
a power analysis was performed using the onset time of sensory
block. We projected a mean onset time of sensory block value of
9.1minutes and standard deviation (SD) 1.8minutes in 10
patients who received caudal block with ropivacaine. We
calculated that 21 patients was required for each group to
detect significant between-group differences of 20%, with an a=
0.05, 2-tailed, and b=0.1. Taking into account potential
dropouts in both groups, we decided to enroll 50 patients.
Statistical analyses were performed using SPSS 16.0 for

windows (SPSS 16, Chicago, IL). Continuous numerical data
2

were expressed as mean and SD. Categorical data were expressed
as frequencies and percentages. Normally distributed numerical
data between groups were analyzed using the Student t test.
Categorical variables were compared using the Fisher exact test
or the Pearson Chi-squared test as applicable. All tests were 2-
tailed. P< .05 was considered statistically significant.
3. Results

Fifty patients were enrolled in this study. Two patients refused
caudal anesthesia, and 2 patients did not meet the inclusion
criteria. Therefore, 23 patients were randomized in each group in
this study.
Patients in both groups were comparable with respect to

demographic characteristic data and block performance time, as
well as surgery time (P> .05) (Table 1).
Compared with group R, the onset time of sensory block in

group RD was decreased. The duration of sensory block was
significantly prolonged in group RD. Similarly, the duration of
analgesia was also prolonged in group RD as compared to group
R (P< .05) (Table 2).
Compared with group R, HR, and mean BP were lower in

group RD at each observation time points (P< .05), except at
baseline (Figs. 1 and 2). However, none of the patients developed
hypotension or bradycardia.
4. Discussion

In this prospective study, our results showed that the addition of
DEX to ropivacaine for caudal block significantly reduced the
onset time of sensory block, prolonged the duration of sensory
block, as well as postoperative analgesia in patients undergoing
hemorrhoidectomy.
Perioperative pain in hemorrhoid surgery is especially intense

and prevalent, which may have a negatively affect on
postoperative recovery quality. Single-shot caudal block is an
acceptable and popular method of providing intra- and



[15]

Figure 1. Heart rate (mean value) in both groups at observation time points. Bar indicates standard deviation.
∗
P< .05. R= ropivacaine, RD= ropivacaine with

dexmedetomidine.
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postoperative analgesia for hemorrhoidectomy. However, the
short duration of action of local anesthetics is one major
limitation of this technique.
The DEX is a highly selective a2-adrenergic agonist with

sedative and analgesic properties, which has been found as an
ideal adjuvant to local anesthetics to relieve postoperative pain
and reduce postoperative opioid consumption in many surgical
settings.[13] Makhni et al reported that DEX as an intrathecal
adjuvant with ropivacaine for spinal anesthesia was better than
MgSO4 in providing early onset of sensory and motor block as
well as in providing postoperative analgesia.[14] Park et al
reported that DEX as an epidural adjuvant had a greater
analgesic and local anesthetic-sparing effect, compared to
fentanyl, in the early postoperative period in children undergoing
major orthopedic lower extremity surgery.[12] In addition, it has
been reported that addition of DEX to local anesthetics for
brachial plexus block shortens sensory and motor block onset
time and extends sensory block, motor block, and analgesia
Figure 2. Mean blood pressure (MBP; mean value) in both groups at observation
ropivacaine with dexmedetomidine.
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duration. Furthermore, adding DEX to caudal local anes-
thetics has been recently reported to prolong postoperative
analgesia. Kamal et al reported that addition of DEX to caudal
ropivacaine significantly prolongs analgesia in children undergo-
ing lower abdominal surgeries.[16] Goyal et al reported that DEX
as adjuvant to bupivacaine increases duration of caudal analgesia
and improves hemodynamic stability in children undergoing
infraumbilical surgeries.[17] However, studies about DEX added
to local anesthetics for caudal anesthesia in adult patients are
fewer than that in pediatric patients. In our study, we found that
adding DEX to ropivacaine for caudal block shortened the onset
time of sensory block, prolonged the duration of sensory block
and postoperative analgesia. Our results were similar to the study
conducted by Neerja et al, they concluded that the addition of
DEX to ropivacaine-lidocaine shortened the onset time and
prolonged the duration of supraclavicular brachial plexus block,
as well as improved postoperative analgesia in patients
undergoing upper limb surgeries.[18]
time points. Bar indicates standard deviation.
∗
P< .05. R= ropivacaine, RD=
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[3] Farooq N, Singh RB, Sarkar A, et al. To evaluate the efficacy of fentanyl
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The spinal mechanism may be mainly responsible for the
analgesia effect of DEX when it was added to ropivacaine for
caudal block. By inhibition of substance P release in the
nociceptive pathway at the level of dorsal root neuron and by
the activation of a2-adrenoceptors in the locus coeruleus.[19,20]

Bradycardia and hypotension are considered to be the most
significant side effects of DEX. Esmaoglu et al reported that the
HR, systolic arterial BP and diastolic arterial BP were lower when
addedDEX to levobupivacaine for axillary brachial plexus block,
they also found that the addition of 100mg DEX to 0.5%
levobupivacaine caused bradycardia (HR<50) in 7 of 30
patients.[21] Neerja et al conducted a study using 1mg/kg DEX
along with 0.75% ropivacaine and 1% lidocaine for supra-
clavicular brachial plexus block in patients undergoing upper
limb surgeries; they found that HR and mean arterial pressure
were lower in the DEX group compared with the control group at
observation time points.[18] In our study, we found that HR and
mean BP were also lower in the DEX group at each observation
time points, except at the baseline. However, there was no
bradycardia or hypotension recorded in our study.
4.1. Limitations

One limitation of our study is that we only used one
concentration of DEX and we also did not detect the plasma
levels of DEX. However, we used 1mg/kg DEX for caudal block;
this has been safely used for caudal anesthesia and analgesia.[22]

An additional limitation of our study is that we did not assess the
sedation scoring which is one of the commonest side effects of a2-
adrenergic agonists. Further clinical studies are needed to resolve
these problems.
In conclusion, we conclude that the addition of 1mg/kg DEX to

0.3% ropivacaine for caudal block shortens the onset time of
sensory block, prolongs the duration of sensory block and
postoperative analgesia. Although decreased HR and mean BP
were noted in the DEX group, there was no significant adverse
such as bradycardia or hypotension noted.
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