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Abstract The objective of this study was to assess the
efficacy of perianal infiltration of ropivacaine and dex-
medetomidine added to ropivacainein in the relief of
pain after hemorrhoidectomy. Patients in group C(place-
bo control group, n021) received perianal injections of
normal saline and those in group RO(ropivacaine injec-
tion group, n021) received ropivacaine, those in group
RD(ropivacaine with dexmedetomidine injection group,
n019) were administered ropivacaine with dexmedeto-
midine, prior to the initiation of the operation. Reduc-
tions of the VAS score, the frequency with which the
PCA button was pushed, and fentanyl consumption were
assessed in groups RO and RD as compared to that of
group C, and in group RD as compared to that of group
RO(p<0.05). We concluded that the use of perianal
ropivacaine injection prior to surgical incision reduced
both postoperative pain and fentanyl consumption fol-
lowing hemorrhoidectomy, and the addition of dexme-
detomidine to ropivacaine may have an additive effect
in postoperative analgesic care.
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Introduction

Treatment of hemorrhoidal disease depends on the stage of
the disorder and the symptom [1]. Surgical hemorrhoidec-
tomy is indicated for third and fourth-degree symptomatic
hemorrhoids [2].

However, the postoperative course of hemorrhoidal sur-
gery is commonly extremely painful.

Conventionally, nonsteroidal anti-inflammatory drugs
(NSAIDs) and opiates have often been used to control pain,
but their use is confined to a short period of time and is
associated with frequent side effects, including gastrointes-
tinal problems, kidney dysfunction, nausea and vomiting,
increased urinary retention, and reduced bowel mobility [3].

Consequently, continuous efforts have been made to re-
duce the use of NSAIDs and opiates.

Various attempts, including pudendal nerve block, peria-
nal infiltration of local anesthetics, and application of topical
preparations such as metronidazole, glyceryl nitrate, and
calcium channel blockers, have been suggested to relieve
the pain [4].

Among those methods, the perianal injection of local
anesthetic (LA) has been shown to improve postoperative
pain control after hemorrhoidectomy under general or spinal
anesthesia [5–7].

Dexmedetomidine (Precedex®, Hospira, Inc., Lake
Forest, IL) is a newly developed selective α2-adrenoceptor
agonist used for continuous intravenous sedation in the
intensive care setting and procedural sedation in nonintu-
bated patients.

A previous study demonstrated that dexmedetomidine
added to ropivacaine prolonged the duration of sensory
and motor blockade in a sciatic nerve block [8] and
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intrathecal, intravenous dexmedetomidine enhanced the an-
algesic efficacy of regional blockade after operation [9, 10].

However, there are no clinical data regarding the effects
of local infiltration of dexmedetomidine on postoperative
pain.

We hypothesized that dexmedetomidine added to ropiva-
caine might potentiate the analgesic property of ropivacaine
when employed in perianal injection.

Therefore, we designed a prospective randomized
double-blind clinical study to evaluate the effects of perianal
injection of ropivacaine and ropivacaine with dexmedeto-
midine on pain after hemorrhoidectomy.

Materials and Methods

Patients

The study protocol was approved by the local ethics com-
mittee and conducted in accordance with the principles set
out in the Declaration of Helsinki of 2000. Written informed
consent was obtained from all participants prior to their
inclusion in the trial.

A total of 72 consecutive patients (age range 18–71 years)
who were classified as American Society of Anesthesiolo-
gists (ASA) physical status I–III and who underwent closed
hemorrhoidectomy for third or fourth-degree hemorrhoids at
X Hospital, between March 2010 and December 2010, were
considered eligible for the study. The exclusion criteria were
a body weight of lower than 45 kg or greater than 100 kg, a
history of pregnancy, use of analgesic medication in the
week prior to surgery, contraindication to spinal anesthesia
(e.g., coagulation defects, infection at puncture site, and
preexisting neurological deficit in the lower extremities),
previous anal operation, and known allergy to any of the
test drugs. The decisions to enroll and exclude patients were
made by the investigator, who did not otherwise participate
in conducting the study or data collection.

Study Design and Randomization

This is a randomized, double-blinded, placebo-controlled
study. Randomization into one of the three groups was
based on Excel random-number generation. The details of
the series, which were generated by a statistician who did
not otherwise participate in this study, were unknown to
both the investigators and the patients, and the numbers
were hidden in a set of sealed envelopes. After admitting
the patient into the operating room and just prior to the
induction of anesthesia, the numbered envelope was opened
and the card inside determined into which group the patient
would be placed. In order to keep the surgeon and the
anesthesiologist “blind” to the patient groups, the patients

were administered ropivacaine, ropivacaine with dexmede-
tomidine, or normal saline as placebo, without a label, by an
investigator who read the card. The patients were divided
into three groups according to the perianal solutions admin-
istered. The patients assigned to group RO (ropivacaine
perianal injection group) received perianal injections of
20 ml of 0.2 % ropivacaine. Those in group RD (ropivacaine
with dexmedetomidine injection group) were administered
20 ml of 0.2 % ropivacaine and 5 μg/kg dexmedetomidine,
and those in group C (the placebo control group) received
identical amounts of normal saline.

One investigator who was blinded to the details of the
study collected the postoperative data.

Anesthesia and Injection Technique

All patients were transferred to the operating room without
premedication.

On arrival at the operation room, the patients were placed
in the right decubitus position. Lumbar puncture was con-
ducted at the L3-4 interspace via a midline approach, using a
25-gauge Quincke needle. Heavy marcaine (0.5 %, 5 mg)
was injected. After intrathecal injection, the patients sat
down for 5 min.

The noninvasive arterial blood pressure, electrocardiogra-
phy, and pulse oximetry were continuously monitored. During
the surgery, the patients received an intravenous infusion of
lactated Ringer’s solution at a rate of 3–6 ml/kg/h. No addi-
tional intravenous opioids were injected.

Prior to skin incision, the surgeon infiltrated 20 ml of
either solution to the surgical area with a 26-gauge needle.
The solution was injected along the anal verges in the four
quadrants (5 ml) and then more deeply in the posterior
commissure (5 ml) and the two ischiorectal fossae (10 ml).
During the procedure, careful aspirations were repeated to
avoid intravascular injection of the solution.

Surgical Technique

One surgeon performed all operations under saddle block
with a standard anesthesiologic procedure. All patients un-
derwent closed hemorrhoidectomy in the jack-knife posi-
tion, performed by one surgeon. The anal canal could be
gently dilated to about two fingers’ width to permit adequate
exposure. A Hill-Ferguson retractor was inserted into the
anal canal. The hemorrhoidal masses were picked up with a
straight hemostat. A triangular skin incision was cut around
the hemorrhoidal mass with scissors (starting from the anal
verge and extending to the dentate line). The mucosa was
freed from the internal sphincter cephalad (close to the
dentate line). The mucosa suspensory ligament was divided
using the electrocautery. The proximal part of the internal
sphincter was cut free and the hemorrhoid complex was

50 Indian J Surg (January–February 2014) 76(1):49–55



removed. The wound was then closed with chromic 3-0
sutures.

Postoperative Pain Control

To control postoperative pain, intravenous fentanyl with a
computerized intravenous patient-controlled analgesia
(PCA) system (Automed 3300™, ACE Medical Corp.
Ltd., Seoul, South Korea) was used. The mode of PCA
was a bolus of 0.1 μg/kg, a lockout interval of 15 min,
and a continuous infusion of 0.1 μg/kg/h (total regimen
10 μg/kg/100 ml). The patients were taught to push the
button of the PCA system to receive a bolus of drug each
time pain occurred. In the case of persistent pain greater than
a visual analogue scale (VAS) pain score of 30 mm, an
additional 50 μg of fentanyl was injected intravenously by
the investigator until the pain was relieved to a level below a
VAS pain score of 30 mm. No other analgesics, such as
NSAIDs or acetaminophens, were included.

Studied Variables

For each patient, the age, gender, height, weight, the ASA
physical status, and the grade of hemorrhoid were recorded.

The primary outcome measure of the study was the VAS
(0–100 mm) pain score, which was measured by an inves-
tigator, who was blind to the study, at 4, 8, 12, 24, and 48 h
after surgery. Additional analyses were conducted with re-
gard to pain at first defecation, frequency with which the
button of PCAwas pushed (FPB), fentanyl consumption, the
incidence of urinary retention, and postoperative nausea and
vomiting (PONV).

The need for additional intravenous fentanyl was evalu-
ated, and the integrated fentanyl consumption (PCA deliv-
ered + additional fentanyl) was assessed at the same
intervals for each patient. The total amount of injected
fentanyl for the postoperative period was compared between
the groups.

Statistical Analysis

To estimate the group size, a pilot study was conducted for
measuring the VAS pain score at 2 h after surgery in 10
patients who received perianal injection of normal saline.
The standard deviation of the VAS pain score in this group
was 19 mm. For our power calculation, we assumed an
equal standard deviation in groups RO and RD. We wanted
the capability to show a difference of 20 mm in the VAS
pain score at 4 h after surgery among the groups. With
α00.05, two-tailed and a power of 80 %, we needed 19
patients per group. Considering a compliance rate of 80 %,
we asked 72 patients to participate in this study.

For intergroup comparisons, the distribution of the data
was initially evaluated for normality via the Shapiro–Wilk
test. The normally distributed data are expressed herein as
the mean ± standard deviation, and groups were compared
using analysis of variance and a post-hoc Tukey test. The
nonnormally distributed data are expressed as medians
(interquartile range) and were analyzed using the Kruskal–
Wallis test with Bonferroni’s correction. Descriptive varia-
bles were subjected to χ2 analysis or Fischer’s exact test, as
appropriate, and P values of <0.05 were regarded as statis-
tically significant. The data in the figures were reported as
the mean ± standard error. Statistical analysis was conducted
using SPSS version 15.0 (SPSS Inc., Chicago, IL).

Results

No differences were noted among the groups in terms of
age, height, weight, the ASA class, grade of hemorrhoid,
and the operation time (Table 1).

Among the 72 patients who were eligible for the study
from March 2010 to December 2010, 8 patients refused to
participate and 3 patients were excluded due to history of
pregnancy, previous anal operation, and use of analgesic
medication in the week prior to surgery (Fig. 1).

Table 1 Demographic data

Group C (n021) Group IP (n021) Group IV (n019) P value

ASA 1/2/3 (n) 14/5/2 15/3/3 14/2/3 0.815

Age (yr) 35.0 (25.5–46.5) 32.0 (22.0–46.5) 43.0 (22.0–52.0) 0.528*

Gender M/F (n) 15/6 12/9 12/7 0.626

Height (cm) 164.1±8.7 169.2±6.4 167.2±7.4 0.097

Weight (kg) 66.0±8.1 68.1±9.2 63.5±7.2 0.233

Grade (3/4) 16/5 15/6 14/5 0.940

ASA American society of anaesthesiologist physical status; Values are expressed as mean ± SD, except for ASA grade, gender and grade of
hemorrhoid which are number of patients. * Kruskal–Wallis test is used and expressed as median (interquartile range) because of abnormal
distribution. No significant differences between groups
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Of the 61 patients, 21 were randomized to group C, 21 to
group RO, and 22 to group RD.

The results of the VAS pain scores are shown in Fig. 2.
Despite the administration of rescue analgesic, the VAS pain
score in group C was above 30 mm until 8 h. Pain scores were
significantly reduced in group RD compared with those of
group C at all time points (P<0.05). The VAS was lower in
group RO than in group C until 12 h (P<0.05). Significant
reductions in VASwere seen in groupRD as compared to group
RO until 12 h. In all groups, the pain was relieved gradually,
except at 8 h in group C, when it was slightly increased over the
previous time interval. VAS at first defecation was significantly
lower in group RO and group RD than in group C, and was
lower in group RD than in group RO (Table 2).

Fentanyl use for analgesia was the highest in group C and
the lowest in group RD (Fig. 3) for all time intervals. The
requirements decreased gradually, except at 4–8 h in group
C, in all groups up to 24–48 h. Fentanyl use was signifi-
cantly lower in group RD than in group C until 12–24 h
(P<0.05). Group RO received less fentanyl than group C
until 8–12 h (P<0.05), and group RD received less fentanyl
than group RO until 4–8 h (P<0.05).

The total amount of fentanyl injected over 48 h was
compared among groups (Table 2). Groups RO and RD
required significantly less analgesia than group C during
this observation period (P<0.01). The total fentanyl use
was lower in group RD than in group RO (P<0.05).

As with fentanyl use, the FPB was highest in group C and
lowest in group RD at every time point (Fig. 4). The FPB
values were significantly lower in group RO than in group C

except over 24–48 h; group RD showed a lower FPB than
group C in all measured intervals (P<0.05). The FPB was
significantly lower in group RD than in group RO until 8–12 h
(P<0.05). The overall rates of FPB were recorded (Table 2).
Compared with group C, groups RO and RD showed lower
FPB values (P<0.05). Group RD also evidenced a signifi-
cantly lower FPB than group RO (P<0.05).

Nausea was less frequent in groups RO and RD than in
group C, but not statistically significantly so (Table 2). No
significant differences were noted among groups with re-
gard to urinary retention.

Fig. 1 CONSORT diagram of the study

Fig. 2 VAS pain score. Values are expressed as mean ± SE. * P<0.05
compared with group C. † P<0.05 comparison between group RO and
group RD
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Discussion

In this prospective study of patients who underwent hemor-
rhoidectomy at our hospital, we found that preemptive
perianal ropivacaine injection was associated with reduced
VAS pain score, reduced need for postoperative fentanyl
consumption, and decreased FPB, and the addition of dex-
medetomidine to ropivacaine potentiated the analgesic prop-
erties of perianal ropivacaine injection.

During the study, none of the patients were excluded from
the study due to undesirable surgical outcomes or patient
intolerance. To the best of our knowledge, this is the first
study to compare the postoperative pain outcomes of perianal
injection of ropivacaine and ropivacaine with dexmedetomi-
dine in patients undergoing hemorrhoidectomy.

Hemorrhoidectomy is usually associated with consid-
erable pain during the postoperative period, which may
delay discharge, recovery, and return to work. Accord-
ingly, a variety of methods for reducing pain after
hemorrhoidectomy have been investigated, including

pudendal nerve block, perianal infiltration of local anes-
thetics or botulinum toxin, and application of topical
preparation such as metronidazole, glyceryl nitrate, and
calcium channel blocker [4].

The results were diverse, yet many authors support the
efficacy of perianal LA in relieving post-hemorrhoidectomy
pain [5–7]. These observations corroborate our results.

Interestingly, although the blockage of central sensitiza-
tion at the spinal cord level has already been accomplished
by spinal anesthesia, additional LA injection can enhance
the postoperative course of pain.

This may be explained by the following facts:

1. Despite the suppression of central sensitization by spi-
nal anesthesia, perianal LA injection may prevent pe-
ripheral sensitization, thus additive effect of the
blockage of central and peripheral sensitization may
improve the postoperative pain course.

2. As LA has anti-inflammatory properties [11], the injec-
tion of LA may inhibit the action of inflammatory

Table 2 Postoperative parameters

Group C (n021) Group RO (n021) Group RD (n019) P value

VAS (first defecation) 41.00 29.00 21.00 <0.001*
(30.50–45.00) (22.00–36.00) † (19.00–24.00) †‡

Fentanyl (ug) 765.95±106.34 635.19±82.73† 537.74±65.88†‡ <0.001

Frequency to push the button of PCA (n) 30.00 12.00 10.00 <0.001*
(25.00–35.00) (9.00–23.00) † (6.00–12.00) †‡

PONV (n) 4 (19.0) 3(14.3) 2(10.5) 0.748

Urinary retention (n) 2 (9.5) 2 (9.5) 1(5.3) 0.854

VAS Visual Analogue Score of pain; PCA Patient-controlled analgesia machine; n number of patients; PONV postoperative nausea and vomiting.
Values are expressed as mean ± SD, except for PONV, gender and urinary retention which are number of patients (proportion). * Kruskal–Wallis
test is used and expressed as median (interquartile range) because of abnormal distribution. † P<0.05 compared with Group C, ‡ P<0.05
comparison between Group RO and Group RD

Fig. 3 Fentanyl consumption. Values are expressed as mean ± SE. *P
<0.05 compared with group C. †P<0.05 comparison between group
RO and group RD

Fig. 4 Frequency of pushing the button of PCA (FPB). Values are
expressed as mean ± SE. *P<0.05 compared with group C. †P<0.05
comparison between group RO and group RD
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mediators released into wound tissue, which is believed
to be the one of the factors in post-hemorrhoidectomy
pain [12].

Although the result of pain control by perianal LA injection
is positive in the majority of cases, shortcomings still exist.

Vinson-Bonnet et al. previously reported that perianal
infiltration improved immediate postoperative pain control
after hemorrhoidectomy, but only for up to 6 h [6]. Hussein
et al. reported that perianal injection made patients more
comfortable after surgery, but could not alleviate analgesic
requirements [13].

Our preemptive application of LA (Hussein et al. injected
LA after surgery) and different anesthetic techniques
(Binson-Bonnet et al. injected perianal LA under general
anesthesia) may have caused differences in the results.

Ropivacaine is a member of the amino amide class of LA
agents and is supplied as the pure S-(–)-enantiomer. In this
study, ropivacaine was used as the LA because it produces a
long-lasting block comparable to that provided by bupivacaine
and less cardiotoxicity than bupivacaine [14, 15]. Moreover,
infiltration with ropivacaine may induce local vasoconstriction,
which may impair vascular absorption [16]. Thus, it may
prolong the duration of local anesthetic and guarantee a good
margin of safety between effective and toxic doses, as a high
vascular absorption is supposed to occur after perineal injection
with LA in hemorrhoidectomy.

Dexmedetomidine provides analgesia and sedation with-
out respiratory depression when intravenously administered
[17], and synergistic interactions between dexmedetomidine
and LA have been observed in previous studies.

Memis et al. reported that the addition of 0.5 μg/kg
dexmedetomidine to lidocaine for intravenous regional an-
esthesia shortened sensory and motor block onset times and
prolonged sensory and motor block recovery times without
causing side effects [18].

Coskuner et al. previously demonstrated that intravenous
administration of dexmedetomidine might prolong the re-
covery time of the sensory blockade of bupivacaine-induced
sensorial blockade during epidural anesthesia [19].

Kaya et al. previously demonstrated that the intrave-
nous administration of dexmedetomidine prolonged
spinal bupivacaine sensory blockade and provided addi-
tional analgesia [20].

However, there are currently no clinical data regarding the
effects of additional local infiltration of dexmedetomidine.

Although this study showed that additional local infiltra-
tions of dexmedetomidine could improve postoperative
pain, thus reducing the need for analgesic, the underlying
mechanism of this effect remains unclear.

Supraspinal analgesic secondary to absorption to systemic
circulation, potentiating the blockade of C-fibers, or augmen-

ting the effects of local anesthetics, vasoconstriction action,
and preventing norepinephrine release of dexmedetomidine
are suggested to be involved in this mechanism [21, 22]

Our study has some limitations. First, we did not estimate
the blood levels of ropivacaine and dexmedetomidine, but
our dose did not exceed the dose used in the previous study,
which reported no toxic effects, and no systemic toxic
effects were recorded in our patients; this may support the
safety of the agents we used. Second, we did not find
significantly reduced PONV or urinary retention in group
RO and group RD. One of the reasons that the data did not
decrease significantly may be that this was not the primary
criterion. As we determined the optimal group size by
calculating the power based on the VAS pain score, the
number of patients included may have been too few to reach
a level of significance with regard to other categories. Third,
none of our patients had severe underlying disease. There-
fore, the results of our study should not be generalized to
other patients with severe underlying disease.

On the other hand, some advantages of the current study
are worth highlighting. We included only elective, closed
hemorrhoidectomy in our study to avoid the type, nature,
and duration of pain associated with different types of
surgery. Moreover, all the surgeries were performed by the
same surgeon to minimize the differences in tissue handling.
Furthermore, all the observations were carried out by a
single observer to eliminate any interobserver variability.
Thus, we can assume that the difference in pain relief
reflects only the efficacy of the antinociceptive measures.

We conclude by recommending that perianal ropivacaine
with dexmedetomidine is not only effective but is also a safe
procedure, and can be a better alternative strategy for
reducing the pain of patients who are undergoing
hemorrhoidectomy.
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