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Abstract

       We compared general anesthesia (GA) with spinal anesthesia (SA) for outpatient knee arthroscopy. Fifty patients were randomized to receive either sevoflurane in a mixture of nitrous oxide (60%) in oxygen with laryngeal mask, or 30 mg of lidocaine 1% spinal anesthesia. All patients received premedication with intravenous (iv) lornoxicam 8 mg and at the end of the operation; patient's knee joint was injected with 1 ug/kg clonidine diluted in 20 ml of 0.25% bupivacaine. Postoperatively, iv fentanyl was given if visual pain scale (VAS) at rest exceed 4 and on discharge from the hospital, patients were instructed to take lornoxicam 8 mg tablet every 12 hour (h) as needed for pain. Perioperative vital signs, intraoperative time intervals, duration in the recovery and discharge times were recorded. Postoperatively, we also evaluated pain and sedation scores, total analgesic requirements, patient satisfaction, and incidence of complications (nausea, vomiting, pruritus, positional headache, backache, difficulty voiding, and dizziness). We found that in the recovery, no patients in either group asked for analgesia. VAS pain scores were very low in both groups (2.6 ± 0.8 in GA group versus 2.4 ± 1.0 in SA group after 60 min postoperatively). There were no significant differences between both groups as regards total analgesic consumption during 72h postoperatively, and sedation scores. Patients in SA group had longer time of operating room (OR) entry until starting skin preparation (13 ± 4.5 versus 5.2 ± 3.1 min) and also, from OR entry until skin incision (16 ± 5.2 versus 10.9 ± 4.7 min) in comparison with patients in GA group. However, the total duration inside OR was not different between both groups. Patients received SA had met the criteria for home readiness earlier than those received GA (68.3 ± 44 versus 95.2 ± 33 min respectively). Patients in GA group suffered more nausea than in SA (24% vs 8% respectively). The incidences of other side effects were comparable in both groups and there were no differences in patients' satisfaction scores between groups. We concluded that the two techniques with the multimodal analgesia given had provided comparable patient satisfaction and efficiencies both intraoperatively and postoperatively with low incidence of complications.      

Introduction

       Knee arthroscopy is a common procedure typically performed on an outpatient basis. Various types of anesthesia including; general anesthesia, subarachnoid, epidural, local, and nerve blocks, and have been used successfully. However, there remains controversy over what constitutes the most suitable anesthetic for outpatient arthroscopic knee surgery (Hadzic et al., 2005). Modern general anesthetic and analgesic techniques have several advantages compared to older agents. Newer short acting general anesthetic agents produce significantly fewer adverse effects, shorter recovery time, reduce hospital costs, and improve patient satisfaction compared with older agents. Anesthesiologists are more familiar with providing GA compared with regional anesthesia and it follows that GA is the most widely used anesthetic technique for ambulatory surgery (McCartney, et al., 2004).

       Traditional methods of SA have been problematic in outpatient surgery. Though widespread availability of small gauge pencil point needles has largely quelled concerns of spinal headache, SA for ambulatory surgery has nevertheless fallen into disfavor because of concerns of transient neurological symptoms (TNS) after intrathecal lidocaine (Pollock, et al., 1996). Issues of delayed recovery and discharge, and the lack of success in finding an alternative local anesthetic to lidocaine (Mulroy, et al., 2000). However minidose spinal lidocaine fentanyl for arthroscopic surgery provides reliable anesthesia with an infrequent incidence of TNS and a much faster recovery than after spinal anesthesia with a conventional dose of lidocaine (Ben-David, et al., 2000). One reason for delayed discharge after SA is that patients have traditionally been required to void before discharge. This practice, however, may not be necessary after lidocaine spinal anesthesia (Pavlin, et al., 1998). 

      Knee surgery can generate significant postoperative pain. Pain is one of the most common symptoms requiring hospital admissions after outpatient surgery. The use of multimodal analgesia, rendering patients less likely to require hospital admission (Williams, et al., 2003).The combination of systemic non-steroidal anti-inflammatory drugs (NSAID) and intra-articular (IA) local anesthetics with clonidine is a good example for multimodal analgesia. Bupivacaine is often chosen because of its longer duration of action (Cook, Tuckey, and Nolan, 1997). IA clonidine has shown good analgesic effect, with minimal adverse effects at doses up to 150 ug. Furthermore, the addition of clonidine to bupivacaine was found to increase the duration and quality of postoperative analgesia. Its analgesia is unrelated to vascular uptake. Inhibition of norepinephrene release by stimulation of presynaptic receptors in α2 nerve ending may explain the peripheral analgesic effect of clonidine. Also, clonidine blocks conduction of nerve fibers and has also been demonstrated to induce encephalin like substance release at peripheral sites (Brill and Plaza, 2004). Lornoxicam is a parentral and oral NSAID. It is one of the most potent COX-2 inhibitors known and it has equally powerful COX-1 inhibitory effects. This balanced COX-1 and COX-2 inhibition ensures that lornoxicam has powerful anti-inflammatory and analgesic effects (Bernstein and Frenzel, 1995).

      The aim of this study was to evaluate the efficacy and safety of spinal minidose lidocaine in comparison with GA "sevoflurane" in patients undergoing arthroscopic knee surgery and the effect of multimodal analgesia of iv lornoxicam in combination with IA bupivacaine and clonidine on postoperative pain and analgesic requirements. 

Patients and Methods    

     Informed written consent was obtained from fifty patients scheduled for outpatient knee arthroscopy of less than 90 min duration. Patients were eligible for participation if they were older than 18 years of age, ASA physical status І or ІІ and had no medical contraindication to the anesthetic technique. Patients were excluded if they were being medicated with narcotics preoperatively, or if they had a contraindication to the use of NSAID. 

   Patients were randomized by sealed envelopes to receive either spinal or general anesthesia. On arrival to OR, after placement of routine monitors, patients were premedicated with iv 8 mg lornoxicam "xefo, Jazeera Pharmaceutical Industries, KSA". After iv fluid loading, 25 patients assigned to receive spinal anesthesia which was performed at the L2-3 or L3-4 interspace with a 25 or, 26-gauge pencil-point needles positioned midline with the orifice directed cephalad. After free flow of cerebrospinal fluid, 3 ml of lidocaine 1% (30mg) was injected over 10 – 15 seconds. Lumbar puncture was performed in the sitting position. Then patient was immediately returned to supine position and surgeon proceeded with surgical preparation without having to wait to document the onset of full surgical anesthesia. After assessment of the sensory block level, patients who requested sedation were given iv bolus 20–50mg propofol followed by infusion (25–50ug/kg/min) to maintain the desired level of sedation.

    In the second group, 25 patients were given general anesthesia using a sleeping dose of propofol and laryngeal mask airway (LMA) was inserted. Anesthesia was maintained with 2–3% sevoflurane in a mixture of 60% nitrous oxide in oxygen. IV fentanyl 1ug/kg was given. The inhaled anesthetics were discontinued upon conclusion of surgery and before wound dressing.

    In both groups, at the end of surgical procedure, the patient's knee joint was injected through the arthroscope with 1 ug/kg clonidine (catapress, Boehringer Ingelheim, Germany) diluted in 20ml of 0.25% bupivacaine. Postoperatively, if VAS pain score at rest (range 0–10) exceeds 4, patients received iv fentanyl (25 ug every 10 min as needed). On discharge from the hospital, patients were instructed to take lornoxicam 8mg tablet every 12h as long as needed for pain. Perioperative vital signs were recorded. Hypotension and, or bradycardia was documented with the drug given for treatment.

    Intraoperative time intervals were recorded for the following; 1) Time of entry in the OR until the time of the surgeon began surgical skin preparation.   2) Time of entry in OR until the time of skin incision.  3) Tourniquet time.  4) Total surgical duration "time of entry in OR until time of exiting". All patients were transferred to the phase І postanesthesia care unite (PACU). Patients were being transferred to phase ІІ area (designed in our hospital for outpatient surgery) when they achieve postanesthesia Aldrete recovery score a minimum 9 of 10 (Aldrete, 1995), or block level was below T10 (for SA group). The duration in the PACU was recorded. Discharge time was recorded as the time from end of surgery until patient met the criteria for home readiness (mental alertness, stable vital signs, absence of nausea, control of pain, ability to stand up and remain standing unsupported for > 1 min and absence of surgical complication "bleeding").

     Pain and sedation scores were recorded at admission to PACU then at 30, 60 min. A 10-cm linear visual analog scale (VAS) was used for pain scoring (0 = no pain and 10 = the worst imaginable pain). Sedation scores were measured on a numerical scale of 1–5 (1 = completely awake, 2 = awake but drowsy, 3 = asleep but responsive to verbal commands, 4 = asleep but responsive to tactile stimulus, 5 = asleep and not responsive to any stimulus). By follow-up phone interviews the evening of surgery, 24 and 72 h postoperatively, patients were asked about total analgesic consumption, pain, nausea, pruritus, headache, dizziness, backache, and difficulty voiding. Patient satisfaction (rated on a verbal scale of 5 = very satisfied, 4 = satisfied, 3 = neutral, 2 = dissatisfied, 1 = very dissatisfied).

    Data are presented as means and their standard deviation (SD) or, number of patients and percentage. The data were analyzed with SPSS package (version 10.0; SPSS, Inc. Chicago, IL). The outcomes between the groups were compared with Student's t-test, or Fisher's exact test where appropriate for continuous data or proportions. Analysis of variance for repeated measures was performed to compare differences in pain scores between the two groups with time. Statistical significance was defined as p < 0.05.

Results

    Fifty patients were enrolled (25 each received SA, or GA) and successfully completed the study; there were no failed blocks or breaches in the GA protocol. There were no significant differences between groups in demographic characteristics, or types of surgical procedures performed {table 1}.

There were no significant differences with respect to the postoperative pain scores. As regards sedation scores, it was found that patients received GA had had higher sedation scores in comparison with patients received SA, but the difference was statistically not significant (p > 0.05). No patients in either groups requested fentanyl postoperatively, but all patients in both groups received lornoxicam during the following 72 h postoperatively with mean dose (32 ± 4 mg) in GA group versus (34 ± 8.8 mg) in SA group, and the difference was insignificant {table 2}.
   Patients in SA group had a statistically significant longer time from OR entry until starting skin preparation in comparison with patients received GA (13 ± 4.5 vs 5.2 ± 3.1 min respectively). The same also as regards time of OR entry until skin incision (16 ± 5.2 vs 10.9 ± 4.7 min respectively). However, there were no significant differences as regards tourniquet time and total surgical duration. GA group had a       significantly longer time of observation in PACU in comparison with SA group (12.9 ± 5.4 vs 8.7 ± 6 min respectively). Patients received SA achieved readiness for discharge significantly earlier than patients received GA (68.3 ± 44 vs 95.2 ± 33 min respectively).This was due to higher incidence of nausea in between patients received GA (24% vs 8% in SA group), and also, more sedation in the first group. The time for actual discharge was significantly shorter in the first group (104.6 ± 73 vs 133.4 ± 68 min respectively). Nevertheless, both groups were equally delayed approximately 40 min form the eligible time for home readiness until actual discharge {table 3}. Patients discharge delay in both groups was due to, surgeon logistics "patients wait to meet surgeon before discharge", or patient logistics "waiting for a ride home".

    There were no significant cardiovascular complications in both groups either during surgery, or postoperatively {table 4}. One patient in SA group complained positional headache at 24h phone interview, however, headache subsided within several hours without specific treatment. The incidence and severity of backache, nausea and pruritus at home after surgery was not different for the two groups; typically these complaints disappeared within 2 days after surgery. No patients complained pruritus, or nausea severe enough to necessitate treatment. Dizziness was not a complaint of any patient in both groups. No patients had backache immediately after block resolution or back pain radiating to the leg (suggesting the diagnosis of transient neurological symptoms).                                             

   Follow-up phone interviews the evening of surgery revealed that one patient in each group had had mild difficulty in initiating micturation, but in both cases, the problem had resolved itself without medical intervention. In both groups, about 90% of patients were either satisfied, or very satisfied with their anesthetic. One patient in each group was dissatisfied, patient dissatisfaction was due to postoperative nausea {table 4}. 

Table (1): patient data and surgical details

Variable
General anesthesia group         n = 25
Spinal anesthesia group      n = 25

Age (yr)

Sex (M : F)                                                  

Weight (kg)

Indication for surgery

   pain

   unstable knee

   locking knee

   others

Procedure

   diagnostic arthroscopy

   partial menisectomy

   debridment / biopsy         
42.5 ± 16

               15 / 10

              77.3 ± 15.7

            16    (64%)

4     (16%)

2       (8%)

3     (12%)

             8     (32%)

            13    (52%)

              4    (16%)
44.6 ± 14.3

             14 / 11

             80.8 ± 16.9

           15     (60%)

3     (12%) 

4     (16%)

3     (12%)

             9     (36%)

           14     (56%)

             2     (8%)

Data presented as mean ± SD, or number of patients and percentage.

Table (2): Postoperative pain and sedation scores, and analgesic consumption

Variable
General anesthesia group

n = 25
Spinal anesthesia group      n = 25

VAS pain score

   on PACU admission

   after 30 min 

   after 60 min

   24h postoperatively

Fentanyl used in PACU (ug)

Lornoxicam used during                

     72h postoperatively(mg)

Sedation score

   on PACU admission 

   after 30 min                                  

   after 60 min
2.5 ± 0.7

2.5 ± 0.5

2.6 ± 0.8

1.8 ± 0.7

0

32 ± 4

2.4 ± 0.7

2.3 ± 0.9

2.0 ± 0.4
2.3 ± 0.9

2.3 ± 0.6                        2.4 ± 1.0

1.7 ± 0.6

0

34 ± 8.8

1.8 ± 0.6

1.7 ± 0.9

1.5 ± 0.3

Values are mean ± SD, VAS: visual analog scale.

No statistically significant differences between both groups.

Table (3): Operating room, recovery, and home readiness times "in minutes".

Variable
General anesthesia group

n = 25
Spinal anesthesia group

n = 25

Time of OR entry until              

  starting skin preparation

Time of OR entry until   

  skin incision

Tourniquet time

Total surgical duration 

Duration in PACU

Discharge time "eligible" 

Discharge time "actual"
5.2 ± 3.1

10.9 ±  4.7

80.6 ± 10

93.2 ± 6

12.9 ± 5.4

95.2 ± 33

133.4 ± 68
13 ± 4.5*

16 ± 5.2*

78.3 ± 5

96.1 ± 8

8.7 ± 6*

68.3 ± 44*

104.6 ± 73*

Values are mean ± SD,  * = statistically significant difference (p < 0.05).

Table (4): Incidence of side effects, and satisfaction scores.

Variable
General anesthesia group

n = 25
Spinal anesthesia group

n = 25

Intraoperative hypotension

Intraoperative bradycardia

Postoperative hypotension,   or bradycardia

Postoperative headache

Postoperative backache

Postoperative nausea

Postoperative pruritus

Postoperative dizziness

Difficulty voiding

Satisfaction scores

   very satisfied

   satisfied

   neutral

   dissatisfied

   very dissatisfid
 0

1    (4%)

0

0

3    (12%)

6    (24%)

              1    (4%)

0

1    (4%)

12     (48%)

1              11     (44%)

2               1      (4%)

3               1      (4%)

                    0
0

1    (4%)

0

1    (4%)

3    (12%)

2    (8%)

0

4 0

5 (4%)

           11    (44%)

           10    (40%)

            3     (12%)

·             1      (4%)

·                0

·  Values are number of patients, and percentage.  

· = statistically significant difference (p < 0.05).

Discussion

    The need to adapt to the ambulatory setting has led to significant changes in anesthetic techniques. It has focused attention dual, and sometimes dueling, imperatives of the patient (maximize safety, comfort, and satisfaction) and the provider (maximize efficiency, minimize costs). Although spinal anesthesia is appealing for reasons of speed, simplicity and reliability, it has proven problematic for ambulatory surgery. The results of recent studies using minidose lidocaine-opiate spinal anesthesia raise the possibility that this technique might be the adaptation to reestablish spinal anesthesia in the outpatient setting (Ben-David, et al., 2000). SA with lidocaine 25 mg + 25ug fentanyl had provided surgical anesthesia with a recovery so rapid that patients achieved discharge criteria within 122 minutes from the time of placement of the spinal. This lidocaine dose was also yielded a 10-fold reduction in the incidence of TNS compared with 50mg lidocaine, with the added benefit of a speedier recovery (Vaghadia, et al., 1997). Our results agree with those of Ben-David et al., as concerned with spinal anesthesia, they found that SA is not associated with prolongation of intraoperative or, discharge times as compared with local anesthesia with propofol infusion (Ben-David, et al., 2001). In contrast, Li, et al., found that SA added 32 minutes to the total OR time (Li, et al., 2000). However, the similar total OR time in our study may be due to our practice which was to begin patient positioning, tourniquet application (not inflated), and surgical preparation immediately on completion of the SA without waiting for block onset.

    It is noteworthy that both of the anesthetic techniques with the multimodal analgesic technique used in this study provided discharge times eligibility shorter than other commonly used anesthetics for knee arthroscopy as in a recent study done by Luttropp and his colleagues, they had used propofol / nitrous oxide GA to provide rapid recovery and early patient discharge. They found that patients met discharge criteria after a mean duration of 116 minutes (Luttropp, et al., 1998), which is longer than the discharge time of GA group in our study (95 minutes). The combination of procaine with fentanyl when given intrathecally resulted in a discharge time 146 minutes (versus 68 min in our study) with more incidence of postoperative pruritus, nausea and vomiting (Mulroy, et al., 2000).       

    The main reason for our shorter discharge time is that we used iv lornoxicam before any surgical pain (pre-emptive analgesia), and we combine this iv NSAID with intra-articular clonidine and bupivacaine to achieve multimodal analgesia, and this combination resulted in a lower postoperative pain scores which helped us to avoid administration of opioid in PACU, so, our patients in both groups did not suffer from the main problems which contribute to delay of the discharge from the hospital (pain, nausea and vomiting). 

   Despite significant pharmacologic advances over the past decade, nausea and vomiting remain some of the most common and unpleasant experiences associated with GA in ambulatory surgery (Hadzic, et al., 2005). In our study, patients having SA had significantly less frequent nausea than did patients having GA (8% vs 24%). However, the incidence of nausea in our GA group is much lower than in the study done by (Hadzic, et al., 2005), in their GA group, the incidence of nausea and vomiting was (62%), despite prophylactic administration of dolasetron in their study.

    The dose of IA clonidine was 1ug/kg according to Alagol, et al.; they found that the administration of this dose had provided a satisfactory postoperative analgesia after arthroscopic knee surgery (Alagol, et al., 2005). We opted to use IA 20 ml of 0.25% bupivacaine according to Batra, et al., they reported that IA bupivacaine-ketamine combination provides better pain relief than IA ketamine alone after outpatient arthroscopic knee surgery (Batra, et al., 2005). Many previous studies used IA clonidine with bupivacaine had resulted in reduced postoperative pain after knee surgery (Reuben and Connelly, 1999) and (Gaumann, et al., 1992).

    Lornoxicam provided significant pain relief after knee surgery in comparison with iv tramadol (Staunstrup, et al., 1999). With patient controlled analgesia (PCA) use, lornoxicam provides an alternative to morphine, or tramadol for the treatment of postoperative pain (Rosenow, Albrechtsen, and Stolk, 1998).

   Patients after ambulatory surgery have traditionally, "especially after spinal anesthesia", been required to void before discharge. This may not be necessary after lidocaine spinal anesthesia (Kamphuis, et al., 1998). Chilvers and his colleagues did not require voiding before discharge after SA with 20 mg lidocaine with 25 ug fentanyl for outpatient laparoscopy. Forty percent of their patients went home without voiding and, no patient required treatment in order to void (Chilvers, et al., 1997). The same in our study, no patient complained difficulty voiding which necessitated treatment, or readmission.     

    The incidences of intraoperative and postoperative complications were infrequent.   No patients in our study in SA group complained from pruritus in contrast, in the study done by Ben-David, et al., 2001, the incidence of pruritus was 68%, and this may be due to the fact that, we did not inject fentanyl intrathecally.

   We did not faced with any manifestation suggesting TNS; in contrast reports of TNS after use of lidocaine for lithotomy and arthroscopy procedures have led to a search for alternative spinal anesthetic (Freedman and Drasner, 1998). Procaine has been regarded as a short acting spinal anesthetic, and has been studied recently as an alternative to lidocaine. Hodgson and his colleagues reported that subarachnoid 100 mg hyperbaric procaine is associated with less TNS, but with a higher failure rate and longer discharge time than 50 mg lidocaine (Hodgson, et al., 2000).

   Potential criticism of this study is the fact that it was not blinded. However, the study was not blinded because it is impossible to blind patients and evaluating personnel when comparing spinal anesthesia versus other techniques that do not cause sensory or motor blocks. Moreover, the measured outcomes (OR times, discharge time, consumption of analgesics, and presence of pruritus) are objective findings that could have not been influenced by the observer's interpretation. 

Conclusion    
    We have conducted a prospective comparison of two anesthetic techniques for outpatient knee arthroscopy; GA with sevoflurane and SA with minidose lidocaine. Both techniques were supplemented with multimodal analgesia by using iv NSAID "lornoxicam" with intra-articular local anesthetic "bupivacaine" and clonidine. Both techniques provided a high degree of patient satisfaction with comparable efficiencies both intraoperatively and postoperatively. There was significant improvement of postoperative analgesia without prolongation of the total surgical duration. SA with mini-dose lidocaine resulted in shorter discharge time with less frequent side effects than with those reported with other techniques especially TNS and pruritus.
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