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Knee Arthroscopy
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COMPARISON OF INTRA-ARTICULAR PETHIDINE AND NEOSTIGMINE FOR POSTOPERATIVE ANALGESIA IN PATIENTS UNDERGOING KNEE ARTHROSCOPY
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ABSTRACT

Background and Objectives: Traditionally local anesthetics such as bupivacaine along with systemic analgesics have been used for postoperative analgesia after knee arthroscopy but it has a short duration of action. Recently, neostigmine a cholinestrase inhibitor has shown analgesic actions when used intrathecally but this central delivery of neostigmine is associated with side effects. Same is the case with central actions of pethidine. Both drugs also have a peripheral analgesic effect. The purpose of this study was to compare the peripheral analgesic effects of intra-articular neostigmine and pethidine used separately in patients undergoing knee arthroscopy.

Patients and Methods: Fifty American Society of Anesthesiologist (ASA) class I and II patients, scheduled for diagnostic knee arthroscopy were allocated randomly in two groups. A standard anaesthetic technique was used. No systemic analgesic was administered. At the end of arthroscopy group I received intra-articular neostigmine 500 (g diluted in 30 ml of normal saline and group II received 50 mg pethidine diluted in 30 ml of normal saline. Postoperative analgesia was assessed by Pakistan Coin Pain Scale at 1, 4, 8, 24 and 48 hours. If required, rescue analgesia was given as intravenous Inj. pethidine.

Results: Pakistan Coin Pain Scale Scores were lower throughout in the neostigmine group as compared with pethidine group (p ( 0.05). The requirement of rescue analgesia was also lower in neostigmine group as compared to pethidine group (p ( 0.05). 

Conclusion: Intra-articular administration of 500 (g of neostigmine in patients under going knee arthroscopy has superior analgesic effect as compared to 50 mg of intra-articular pethidine.
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INTRODUCTION

The most common and distressing symptoms, which follow anaesthesia and surgery, are pain and emesis [1]. Arthroscopy of the knee joint is a common procedure that is routinely performed in most hospitals. Unrelieved postoperative pain may delay the patient’s eligibility for discharge resulting in a prolonged hospital stay; delayed recovery, poor outcome and greater use of health care resources.
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At present, several techniques are available to treat pain following arthroscopy; these include the use of opioids (providing either peripherally or centrally mediated analgesia), local anesthetics, non-steroidal anti inflammatory drugs, corticosteroid, clonidine and cryotherapy [2].

Traditionally, bupivacaine has been injected into the knee joint after arthroscopy to reduce postoperative pain, but the duration of effective analgesia is usually short [3,4].

Recently, trials and studies on human beings have proved the presence of peripheral opioid receptors.5 This has led to the idea of achieving potent analgesic effects by activation of these receptors locally thus avoiding the systemic side effects of opioids. Many different opioids have been used for postoperative pain relief and as well as for chronic arthritis; these include morphine, pethidine, nalbuphine and more recently tramadol [6].

The spinal administration of neostigmine has shown to produce a dose dependent analgesia [7]. However, this central delivery of neostigmine is limited by dose related side effects such as nausea, vomiting and pruritus [8]. There are similarities in the different pain modulating systems (opioid, alpha-2 adrenergic and cholinergic) [9,10,11]. It has been established that muscarinic receptors in the periphery have involvement in pain mechanics [12].

In this study, the analgesic effects and duration of analgesia of intra-articular neostigmine and pethidine has been compared.

PATIENTS AND METHODS

The following criteria were followed for inclusion of patients in the study:-

a.
Age:
20 to 45 years.

b.
Physical Status:
ASA class I & II.

The following criteria were followed for exclusion of patients from the study:-

a.
Patients not giving consent.

b.
Use of any analgesics within the last 24 hours preceding arthroscopy.

c.
Previous allergic reactions to neostigmine or pethidine.

d.
Patients with sensory neuropathy.

e.
Psychiatric patients.

f.
Arthroscopy done for therapeutic purpose.

This was an open randomised single-blinded (the patient was kept blind) study of 50 patients under going knee arthroscopy at Combined Military Hospital Rawalpindi. The patients were divided into two groups, I and II of 25 patients each. Both groups were administered general anaesthesia without premedication. All the patients were induced with injection propofol followed by insertion of LMA (Laryngeal Mask Airway). This was followed by maintenance with a mixture of 40% oxygen, 60% nitrous oxide and isoflurane with patient breathing spontaneously. After the completion of the arthroscopy and before removal of arthroscope neostigmine or pethidine was given intra-articularly.

Group I
500 micrograms of neostigmine in 30 ml of physiological saline.
Group II
50 mg of pethidine in 30 ml of physiological saline.
A day before surgery, the patients included in the study was introduced to the Pakistan Coin Pain Scale [13]. The treating surgeon and ward nurse were also included in measuring the pain score. Patients were questioned on Pakistan Coin Pain Scale at 1, 4, 8, 24 and 48 hours following surgery, after the patient was instructed to bend the operated knee to 90o angle. Duration of effective analgesia measured from time 0 to first demand of additional analgesic in the form of intravenous pethidine was recorded. The total amount of systemic analgesic required in 48 hours period was recorded in milligrams of pethidine. The data derived from the study is presented in tabular and graphical form. Values are expressed, as mean +/- SD. The data was analysed by student "t" test using Statistical Package for Social Sciences 8.

STATISTICAL aNALYSIS

Data was analyzed using SPSS version 10.0. The data derived from the study in presented in tabular and graphical form. For quantitative variable student’s t test was applied and for qualitative variable ehi-square test was applied p-value < 0.05 was considered as significant.
RESULTS

There were 50 patients in total (neostigmine - 25, pethidine - 25). All the patients completed the study. Age, sex and duration of operation were given in table-1 for both groups.

Pakistan Coin Pain Scores (PCPS) were significantly lower throughout in the neostigmine group as compared with the pethidine group (p ( 0.05) (fig. 1).

Comparing the requirement of additional analgesia, 19 patients in the pethidine group required intravenous Inj pethidine after 8 hours of operation whereas only 2 patients in neostigmine group required rescue analgesia (p ( 0.02) similarly the subsequent requirement was higher after 24 hours and 48 hours in pethidine group as compared to neostigmine group (p ( 0.05) (fig. 2). No systemic side effects were noted.

DISCUSSION

Post-arthroscopic pain was assessed after 1, 4, 8, 24 and 48 hours using Pakistan Coin Pain Scale. Postoperative pain scores were significantly lower in the neostigmine group throughout. This inters group difference in pain scores was less marked at 1 hour and 4 hour than subsequently. Inter group difference of pain score has been most significant at 8 hours. Also the requirement of rescue analgesia was significantly lower in neostigmine group as compared to pethidine group. 

Recently, new interest has focused on cholinergic systems that modulate pain perception and transmission. Cholinesterase inhibitors such as edrophonium and neostigmine have produced a dose dependent analgesia [16​​​-21] when administered intra-thecally or in the epidural space, but this central administration is associated with side effects such as nausea, vomiting, headache, bradycardia, hypotension, or pruritis [16,19,21]

Duarte et al [22] has shown that the intra-planter injection of acetylcholine has resulted in anti nociceptive effects in the animals. Mechanism of peripheral cholinergic mediated anti-nociception at the peripheral nerve endings is the hyperpolarization of neurons [23]. This results in the reduction of pro-nocioceptive neurotransmitters and activation of the nitric oxide cyclic guanosine mono phosphate pathway, as it was shown for the control of muscarinic agents [24,25].

The other drug used in this study is pethidine. The presence of peripheral opioid receptors is well recognized [6]. Pethidine has been used for Caesarean Section, [14] prostatic and perineal [21,26] operations in central block and peripherally for intravenous regional anaesthesia (IVRA) [15], both in conjunction with prilocaine or alone in volunteers [27].

Yang et al [28] in his study tried to evaluate any analgesic effect of peripheral muscarinic receptors by administering after operation neostgmine intra-articularly in the patients under going knee arthroscopy. They found supression of postoperative pain scores and reduced requirement of postoperative pain medication. So a peripheral analgesic effect by intra-articular injection of neostigmine is proved. The average pain scores obtained in my study (fig. 1) are similar as that of Yang et al study. Yang et al also compared the requirement of PCA in the patients given intra-articular neostgmine and morphine. The time for first use of Patient Controlled Analgesia (PCA) and rescue analgesia consumption was less in neostigmine group as compared with the opioid group. The results of our study also concur with these aspects of Yang et al. Study. In this study only diagnostic arthroscopy patients were included, so the pain scores obtained in our study are lower in both the groups as compared to Yang et al study which included patients who were under going arthroscopic meniscus repair. Also during assessment of pain the Pakistan Coin Pain Scale was used that has watertight compartment i.e. pain could either be 25 paisas or 50 paisas and not in between, so the flexibility of Visual Analogue Scale (VAS), is not present in PCPS. 

A recent study conducted by Gentili M et all [29] in France compared the analgesic effects of intra-articular clonidine and neostigmine. They have also found very effective analgesia by both of these drugs. Pain scores of neostigmine group concur to that of PCPS scores of our study. 

Administration of the enzyme inhibitor neostigmine might have caused an analgesic effect by increasing the concentration of endogenous acetylcholine at the peripheral nociceptors. Acetylcholine could act there as an analgesic agonist at similar receptor subtypes as in spinal cord muscarinic receptors type 1 or 2 [30].

In a study conducted by Lyones B et al [31] who compared the analgesic quality of intra-articular pethidine with that of morphine. In that study, the pain scores were significantly better till 2-4 hours postoperatively in the pethidine group as compared to morphine group. In our study, pethidine also has proved to be quite effective till four hrs postoperatively, as a reasonably good analgesic, when compared with neostigmine.

A study conducted by Soderlun A [32] also found similar analgesic effects of intra-articular pethidine during the first four hours. This effective analgesic effect of pethidine is due to local anaesthetic effect as well as analgesia mediated via opioid receptors. 

However, some recent studies have not demonstrated such an effective analgesic effect of intra-articular opioids. This may be due to the dose of opioids used i.e Wrench et al [33] used only 1 mg of morphine equivalent to 10 mg of pethidine intra-articularly and found no peripherally mediated opioid analgesic effect. 

CONCLUSION

Intra-articular administration of 500 (g of neostigmine in patients undergoing knee arthroscopy has superior analgesic effect as compared to 50 mg of intra-articular pethidine.
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Table-1:	Patients characteristics and operative details (mean (SD or range) or number)





�
Neostigmine Group�
Pethidine Group�
�
Age (Years)�
30.28 (18-40)�
31.36 (19-42)�
�
Sex (M:F)�
23:2�
24:1�
�
Duration of operation (min)�
40 ( 3.4�
37 ( 3.5�
�



Table-2:	Average pain scores





Time in Hours�
Neostigmine�
Pethidine�
�
1�
17�
27�
�
4�
14�
28�
�
8�
22�
55�
�
24�
28�
35�
�
48�
9�
19�
�
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Group-I (Neostigmine)	          Group-II (Pethidine)


Fig. 1: Average pain scores
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Group-I (Neostigmine)	          Group-II (Pethidine)


Fig. 2: Requirement of rescue analgesia
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