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Abstract

Introduction Various drugs are administered intra-
articularly to provide postoperative analgesia after
arthroscopic knee surgery, of which opioids and alpha,
agonists could be of particular interest.

Methods Sixty patients undergoing elective knee
arthroscopy were randomly assigned to two groups
(n=30). Group R received 19 ml of 0.25% ropivacaine
and 1 ml of isotonic saline (total volume 20 ml) intra-
articularly. Group RD received 100 pg (1 ml) of
dexmedetomidine added to 19 ml of 0.25% ropivacaine
intra-articularly (total volume 20 ml). Analgesic effect was
evaluated by measuring pain intensity (VAS score) and
duration of analgesia.

Results A longer delay was observed between intra-
articular injection of study medication and first
requirement of supplementary analgesic in group RD
(10.84+2.6 hours) compared to group R (5.38+1.4 hours).
Total consumption of fentanyl citrate in postoperative
period was significantly less in group RD. No significant
side effects were noted.

Conclusion Dexmedetomidine, added as adjunct to
ropivacaine in patients undergoing arthroscopic knee

surgery, improve the quality and duration of postoperative
analgesia.

Ceylon Medical Journal 2010; 55: 111-15.

Introduction

Arthroscopic surgery is associated with variable
amount of postoperative pain and sometimes the pain is
considerable. Postoperative pain relief'is essential for early
rehabilitation after arthroscopic knee surgery. There has
always been a search for a simple method for providing
postoperative analgesia in these patients. Intra-articular
administration of various drugs provides satisfactory
analgesia in immediate postoperative period. Local
anaesthetics like lidocaine and bupivacaine, opioids like
morphine, alpha-2 adrenoceptor agonists like clonidine
and magnesium sulphate have all been tried intra-
articularly alone or in combination to provide effective
postoperative analgesia [1-5].

Dexmedetomidine is a highly selective alpha-2
adrenergic agonist with sedative, anxiolytic, analgesic,
sympatholytic and antihypertensive effects [6]. Activation
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of receptors in the brain and spinal cord level inhibits
neuronal firing, thereby causing hypotension, bradycardia,
sedation and analgesia [7]. Dexmedetomidine has been
used intravenously before initiation of regional
anaesthesia and it has shown to provide some analgesic
effect after arthroscopic knee surgery but there were some
adverse haemodynamic effects [8]. Intra-articular
administration of dexmedetomidine may be useful to avoid
the adverse haemodynamic effects of intravenous
administration while still providing the postoperative
analgesia.

This placebo controlled, double blind, prospective
study is designed to assess and compare the postoperative
analgesic effects of intra-articular dexmedetomidine
administered as adjuvant with local anaesthetic ropi-
vacaine in patients undergoing arthroscopic knee surgery.

Methods

The study protocol was approved by the Institutional
Ethics Committee of Calcutta National Medical College,
Kolkata and informed consent was obtained from every
patient in their own language. The sample size was
determined by power analysis as follows:

The primary outcome of interest is dichotomous
(success/failure, yes/no, etc). For example, 25% of the
participants on the standard therapy had a successful
outcome and it is of clinical relevance only if we
observe a 40% (effect size) absolute improvement
for those on the study therapy (i.e. 65% of the participants
will have a successful outcome). To determine the
number of participants in order to observe a significant
difference for a two-sided test of 5%, a simple formula
to calculate the sample size is given by m (size per group)
=cXm(l-m)+m(l-m)/ (T’ -7,)>. Where,c=7.9 for
80% power and 10.5 for 90% power, T, and T, are the
proportion estimates.

Thus from the above example, T, = 0.25 and 7T, =
0.65. For a 80% power, we have m (size per group) = 7.9 X
[0.25(1-0.25)+0.65 (1 -0.65)]/(0.25-0.65)* =20.49.
Hence 21 x 2 = 42 participants will be needed. Due to
availability of participants, we selected 60 patients for our
study divided into two groups.

Sixty ASA I-II patients of either sex, aged 18-65 years,
undergoing elective knee arthroscopy were randomly
assigned to one of the two groups, containing thirty
patients each. Surgical procedures consisted of
meniscetomies and ligament repair. Patients having history
of cardiovascular, cerebrovascular, and respiratory
diseases, pregnancy, receiving chronic pain treatment or
hypertension treated with o0 methyldopa, clonidine or B
adrenergic blockers were excluded from the study. On
preoperative rounds, the procedure was explained to
patients and they were also taught to interpret the visual
analogue scale (VAS) (graded from 0 = no pain to 10 =
maximum pain).
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All patients were kept fasting after midnight and
received midazolam 7.5 mg orally as premedication. On
the operation table, routine monitoring (ECG, pulse
oximetry, non invasive blood pressure) were started and
baseline vital parameters like heart rate (HR), blood
pressure (systolic, diastolic and mean) and arterial oxygen
saturation (SpO,) were recorded. An intravenous line was
secured.

After preoxygenation for 3 minutes, induction of
anaesthesia was done by fentanyl 2ng/kg and propofol
2mg/kg. Patients were intubated with appropriate size
endotracheal tube after muscle relaxation with vecuronium
bromide in a dose of 0.08mg/kg. Anaesthesia was
maintained with 33% oxygen in nitrous oxide and 1%
isoflurane. Muscle relaxation was maintained by
intermittent bolus doses of vecuronium bromide. The
patients were mechanically ventilated to keep EtCO,
between 35-40 mm Hg. At the end of surgical procedure,
residual neuromuscular paralysis was adequately reversed
using intravenous glycopyrrolate and neostigmine and
subsequently extubated. Patients were then randomly
allocated (using random table assignment) into two
groups to receive one of the following intra-articular
solutions (prepared by an individual not involved in the
study) which were injected into the knee joint through the
cannular sheath after withdrawal of camera, by the
orthopaedic surgeon (who was also unaware of the nature
of the study drugs) before the arthroscope was removed.

In group R, 19 ml of 0.25% ropivacaine and 1 ml
isotonic saline (total volume 20 ml) was administered into
the knee joint. Similarly group RD patients received 100pug
dexmedetomidine (1 ml) added to 19 ml 0.25% ropivacaine
(again making a volume of 20 ml).

All patients were observed postoperatively by
resident doctors who were unaware of the study drug.
Patients were transferred to postanaesthesia care unit and
intensity of pain and vital parameters were assessed after
thirty minutes and then hourly for 24 hours. When pain
scores (VAS) were 4 or more, patient controlled analgesia
(PCA) pump was started to deliver boluses (25ug) of
fentanyl citrate as per the requirement of the patient and
the time was recorded as the duration of analgesia. Total
requirement of fentanyl citrate in 24 hours was also
recorded. The patients were monitored for nausea and
vomiting, drowsiness, hypotension (defined as systolic
blood pressure >20% decrease from baseline) and
bradycardia (heart rate <60 beats/min) during this period.

Data were analysed using computer statistical
software system Graph Pad Instat Version 3.05 (Graph Pad
software, San Diego, CA) and are presented in a tabulated
manner. The results were expressed in mean (SD).
Comparisons between groups were performed with the
Kruskal Wallis one way ANOVA by ranks or Fisher’s exact
test for small sample with a 5% risk. Mann-Whitney-
Wilcoxon tests were performed when normality tests failed.
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Results

The two groups were comparable with regard to age, sex, body weight, duration of surgery and type of surgical
procedures (Table 1 and 2).

Table1. Patient characteristics of both groups (n=30)

Variables/Groups Group R (n=30) Group RD (n=30) p value
Age (years) 39.8+12.6 414£12.8 0.49
Sex (M/F) 22/8 21/9

Weight (kg) 54.35+8.86 56.32+11.48 0.57
Duration of surgery (mins) 77.56+164 80.44+16.76 0.66

The two groups were comparable with regard to types of surgical procedures (Table 2).

Table 2. Types of surgical procedure undergone by the two groups (n=30)

Surgical procedure Group R Group RD
Lateral meniscetomy 4 5
Medial meniscetomy 5 6
Medial collateral ligament repair 4 3
Lateral collateral ligament repair 6 5
Anterior cruciate ligament repair 8 7
Posterior cruciate ligament repair 3 4

Intensity of pain was significantly less in group RD compared to group R at 1 hour (p<0.01), 2 hours (p<0.05) and 6
hours (p<0.05) following surgery. However, after 10 hours, intensity of pain was comparable in both groups (Table 3).

Table 3. Intensity of pain in postoperative period (VAS) (mean * SD)

Post-operative period Group R Group RD
1 hour 2.83+0.64 1.9£0.62%**
2 hours 3.01+0.76 2.3+0.61*
6 hours 401£1.13 3.2340.98*
10 hours 3.63+1.02 3.74+1.02
14 hours 3.36+0.96 3.26+1.08
18 hours 3.5+1.01 3.32+1.04

*p<0.05  **p<0.01

The mean duration of analgesia (delay between the intra-articular injection and the first postoperative analgesic
demand) was longer in group RD compared to group R (10.8442.6 hour vs. 5.38+1.4 hour; p<0.001). Fentanyl consumption
in first 24 hours was significantly less in group RD compared to group R (p<0.01) (Table 4).
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Table 4. Duration of analgesia and opioid consumption in the postoperative period (mean = SD)

GroupR Group RD p value
Duration of analgesia (hours) 538+1.4 10.84£2.6 ** 0.0001
Fentanyl consumption in 24 hours (mg) 282.8+40.12 204.64+36.48* 0.001

(p value was determined by comparing ropivacaine (R) and dexmedetomidine (RD) groups.)

* Significant difference within groups *p<0.01; **p<0.001

Regarding adverse effects, two patients in each group
experienced nausea and vomiting. One patient from group
RD developed hypotension. Another patient from group
RD developed bradycardia. No patients of any group
experienced drowsiness. There was no significant
difference among the incidence of adverse effects in two
groups.

Discussion

In an attempt to improve the recovery and early
rehabilitation after arthroscopic knee surgery, research has
been directed towards developing newer techniques for
postoperative analgesia. Our study demonstrates a
significant increase in postoperative analgesia with
dexmedetomidine used with ropivacaine in comparison to
ropivacaine alone.

Alpha-2 adrenergic agonists produce their analgesic
effects through supraspinal, spinal and peripheral actions
[9]. The analgesic effect of intra-articular dexmedetomidine
appears to be mainly due to direct local action. However,
a central analgesic effect resulting from systemic
absorption cannot be excluded. The mechanism of
analgesic effect of intra-articular dexmedetomidine might
be similar to that of intra-articular clonidine. Clonidine
produces analgesia mainly through inhibition of the
transmission of nociceptive stimulation in the dorsal horn
of spinal cord [10]. Clonidine is reported to mimic the effect
of noradrenaline release by descending inhibitory control
pathways [11]. Topical administration of clonidine may
reduce pain intensity in patients with sympathetically
maintained pain, suggesting a peripheral site of action
[12]. Dexmedetomidine, like clonidine, may provide local
anaesthetic effects which inhibit the conduction of nerve
signals through C and Ad fibres and may stimulate the
release of enkephalin-like substances at peripheral sites
[13,14].

A study evaluating the systemic effects of dexme-
detomidine on postoperative analgesia in arthroscopic
knee surgery found that buccal dexmedetomidine is better
than intramuscular dexmedetomidine in attenuating
postoperative pain and reducing diclofenac requirement
[15]. In another study dexmedetomidine was used
intravenously before epidural anaesthesia [8]. Though
dexmedetomidine provided some amount of postoperative
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analgesia, there were adverse haemodynamic effects like
bradycardia and hypotension.

The delay between intra-articular injection of
ropivacaine with dexmedetomidine and supplementary
analgesic administration by PCA pump was 10.84+2.6
hours in our study. When we compare our results with
other commonly used intra-articular drugs [16,17]
dexmedetomidine and ropivacaine together provide more
prolonged analgesia than most other intra-articular agents.

In conclusion dexmedetomidine administered as
adjuvant to local anaesthetic ropivacaine improves the
quality and duration of postoperative analgesia and
reduces the consumption of fentanyl citrate.
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