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Introduction
Knee arthroscopy is one of the developing diagnostic 

techniques, which plays an important role in the diagnostic 
and non-invasive interventions for a wide range of knee 
diseases [1,2]. One of the most prevalent injuries in knee 
ligaments is damage to the anterior cruciate ligament (ACL) 
such that, in the United States, nearly 200000 tears annually 
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Abstract
Knee arthroscopy can be performed under general anesthesia 

and regional techniques such as spinal or local anesthesia. However, 
in recent years, spinal anesthesia has become more common 
because of faster recovery and greater comfort after surgery. After 
arthroscopy, an appropriate analgesia facilitates the recovery and 
returns the patients faster to the active status. Thus, we decided to 
compare length of analgesia, severity of pain, and duration of stay in 
recovery after knee arthroscopy using two techniques of spinal (with 
5% lidocaine) and general (total intravenous) anesthesia.

Materials and methods: In this clinical trial, 81 patients (ASA 
I-II) were included and randomly assigned to one of the groups of 
spinal (5% lidocaine) or total intravenous anesthesia (propofol and 
remifentanil). The postoperative pain was recorded by VAS pain 
score at the time intervals of 30 minutes, 1, 2, 6, 12, and 24 hours 
after the operation together with the duration of stay in recovery, 
duration of postoperative analgesia, first analgesic prescription, and 
total analgesic intake. All the collected data were analyzed in SPSS 20.

Findings: In this study, the patients had not significant difference in 
terms of demographic characteristics. The mean duration of stay in 
recovery among the patients under ACL arthroscopic repair was 31.22 
min in the spinal group and 35 min in the general group (P=0.002). 
The frequency distribution of opioid drugs and analgesics or, in 
general, the statistical difference between the spinal and general 
groups was not significant. In terms of mean duration of analgesia 
after the surgery (h) using Mann-Whitney U test, the patients had 
analgesia for 8.11 h after spinal anesthesia and 2.53 h after general 
anesthesia (P=0.0001);the statistical difference was quite significant.

Discussion and conclusion: According to the findings of this study, 
it seems that the postoperative pain in the patients undergoing 
ACL arthroscopic repair with general anesthesia was higher and the 
duration of analgesia after the surgery was shorter. However, no 
significant difference was found in terms of total dose of analgesic 
consumed.

Keywords: Arthroscopy; Postoperative pain; General anesthesia; 
Spinal anesthesia
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be used in general anesthesia are propofol and remifentanil. 
Remifentanil is a selective opioid agonist with analgesic effect, 
which is chemically classified as fentanyl, with an ester structure 
along with faster metabolism, and hepatic and extra hepatic 
metabolism, and it’s metabolism is not affected in hepatic 
and renal failure [28]. Although Rodgers and coworkers have 
recommended the intrathecal anesthesia for arthroscopy [29], 
but Harsten and coworkers concluded that the general anesthesia 
with propofol and remifentanil leads to less postoperative pain, 
nausea, and vomiting compared to spinal anesthesia using 0.5% 
bupivacaine in the patients undergoing total knee arthroscopy 
[30]. In the regional anesthesia technique, postoperative pain 
is properly controlled during the first hours after the surgery, 
but the question is whether this benefit of regional anesthesia is 
preferred to modern general anesthesia techniques or not. Thus, 
we decided to compare these two anesthesia techniques in terms 
of duration of analgesia, severity of pain, duration of stay in 
post anesthesia care unit (PACU) after ACL arthroscopic repair 
to determine the method with the maximum postoperative 
analgesia to take a step towards faster recovery of these patients, 
who are mostly young, and reduce treatment costs.

Materials and Methods
In this randomized clinical trial (after approval of the research 

project and validation of Ethics Committee and Registration at 
Iranian Center for Clinical Trials), 81 patients aged 18-45 years 
with physical classes of (American Society of Anesthesiologists 
physical status) ASA I-II undergoing ACL elective arthroscopic 
repairment were recruited using random fixed block method.

The inclusion criteria were age of 18-45 years, ASAI-II, no 
history of heart disease, seizure, coagulation disorder, hepatic 
and renal disorders, or chronic bronchitis. The patients with 
the history of mental disorders, alcohol, narcotic, or analgesic 
abuse, history of chronic pain, consumption of anticoagulants, 
antidepressants, and antibiotics, and sensitivity to the drugs 
used in the study were not included.

After giving some explanation to the patients and obtaining 
the informed written consent, the patients were randomly 
assigned to general or spinal anesthesia groups (computer 
based by Random fixed block). ACL arthroscopy surgery was 
performed using the standard technique by a fellow orthopedic 
specialist. After establishing a peripheral vein, monitoring was 
performed by heart monitoring, pulse oximetry, non-invasive 
blood pressure, and heart rate measurements (monitoring 
device; model: Alborz B5, manufactured by Saadat Co., Iran).

•	 Patients in the general anesthesia group were anesthetized 
via the intravenous injection of fentanyl (2 μg/kg body 
weight), lidocain (1 mg/kg body weight), propofol (2 mg/
kg body weight), atracurium (0.5mg/kg body weight), 
and I-gel with proper size was embedded for the patients 
and were ventilated by oxygen and nitrous oxide (50%). 
Anesthesia was maintained with the intravenous infusion 
of propofol (50 to 100 μg/kg body weight per min) and 

occur [3]. There are no precise statistics on the prevalence of 
ACL in Iran. However, in the study, which conducted in Guilan 
Province in 2012, 44.7% of the cases with interior knee injury 
belonged to ACL tears, which was the most common among 
sport knee injuries [4]. Arthroscopy is a therapeutic approach 
for anterior cruciate ligament injuries. Several methods of 
anesthesia, including general anesthesia, spinal or epidural 
anesthesia, nerve block, or local anesthesia, are used alone or 
with sedatives for arthroscopic surgeries. Selection of anesthesia 
technique is depended on the diagnostic or therapeutic nature 
of arthroscopy, the predicted duration of arthroscopy, severity 
of interventions, experience of anesthesiologist, and also 
patient’s preference. During the past three decades, along 
with advances in knee arthroscopy techniques, the relevant 
anesthesia methods have tended to reduce complications, 
increase simplicity, decrease risk, and promote patient and 
surgeon satisfaction [5-7].

One of the problems that can be observe after knee surgeries 
such as arthroscopy is postoperative pain [8,9], which is one 
of the major problems and complaints after surgery and, if 
left untreated, it might lead to serious problems [10]. The 
postoperative pain is one of the most common concerns of 
patients such that up to 8% of patients postpone the surgical 
operation due to fear of pain. Unfortunately, despite the 
advances in pain control in terms of drugs and techniques, 50-
70% of patients experience moderate to severe postoperative 
pains. Uncontrolled pain can increase the risk of chronic pains 
and, by increasing the sympathetic tone, cause cardiovascular, 
respiratory disorders (such as increased blood pressure 
and cardiac ischemia, etc) [11] and prevent postoperative 
physiotherapy. This complication also causes delaying in 
patient recovery, prolonged hospitalization, and increase 
therapeutic’s costs [12]. Therefore, today, pain is proposed as 
the fifth vital sign which should be measured and controlled 
frequently after surgery along with blood pressure, heart rate, 
body temperature, and other vital signs [13]. The usual methods 
of pain control often do not provide an adequate analgesia 
in half of the patients [14]. Hence, important strategies are 
proposed for postoperative pain control, including standard 
pain assessment strategy, preventive and pre-emptive analgesia, 
particularly multimodal analgesia [15]. As mentioned, knee 
arthroscopy may be performed under general anesthesia or 
regional techniques such as spinal or local anesthesia [16-19]. 
However, in recent years, the spinal anesthesia with a low dose 
of local anesthetic has become more common because of faster 
recovery and greater comfort after surgery [20]. Lidocaine 
and bupivacaine are local anesthetic drugs which are used for 
this surgery [21-26]. In the study performed by Hassan Hi in 
2015, bupivacaine 3 mg and intrathecal Fentanyl 10 μg were 
compared with lidocaine 20 mg and intrathecal Fentanyl 25 μg. 
Results showed that both methods were effective, but patients 
receiving lidocaine were able to move faster [27].

On the other hand, knee arthroscopy can also be conducted 
under general anesthesia [1] using TIVA. Two drugs that can 
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remifentanil (0.1 μg/kg body weight per min). At the end 
of the operation, the patients were reversed with atropine 
(0.02 mg/kg body weight) and neostigmin (0.04 mg/kg 
body weight). 

•	 In the spinal anesthesia group, the patients were 
anesthetized using spinal needle 25 manufactured by 
Excell from L4-L5 space by injecting 75-100 mg of 5% 
lidocaine.

•	 In the presence of bradycardia, (heart rate below 50 per 
min), atropine was prescribed for the patients and, in case 
of systolic blood pressure drop below 90 mmHg (7 mic/
kg) and systolic blood pressure drop by more than 20%, 
Ephedrine was used.

If the anesthesia technique were changed from spinal 
to general or surgery method varied, the patient would be 
excluded. 

Residence of anesthesia and anesthesia nurse were blinded to 
the patient’s study group.

Patients information including demographic data (age, sex, 
and weight), type of anesthesia, duration of analgesia, time of 
first analgesic prescription, total dose of analgesic consumed, 
duration of stay in recovery, and duration of ACL arthroscopic 
repair was recorded. Discharge criteria (modified Aldrete 
score 9-10) (Activity 0-2, Breathing 0-2, Circulation 0-2, 
Consciousness 0-2, Oxygen Saturation (Pulse Oximetry) 0-2) 
from the PACU to the ward was assessed every 15 min by a 
nurse unaware to study groups. To measure the postoperative 
pain, Visual Analog Scale (VAS) was used [31], in which 0 
shows no pain and 10 is worst imaginable pain [18,32].

In this study, 0 is analgesia, 1-3 is mild pain, 4-6 is moderate 
pain, and 7-10 is severe pain. After arthroscopy, in the first 
30 minutes and, then after 1, 2, 6, 12, and 24 hour, the pain 
intensity of the patients was measured using VAS.

All patients received 1g of intravenous Apotel in the last 
20 min of surgery and, after the ending of operation, in the 
presence of pain (VAS of more than 3), they received 0.05 
mg/kg of intravenous morphine at each of the mentioned 
intervals. If pain still existed 1h after the administration of 
the first dose of morphine, morphine would be repeated with 
dose of 0.02 mg/kg. The patients were monitored in terms of 
systemic blood pressure (SBP), respiratory rate (RR), nausea, 
vomiting, and consciousness level after receiving morphine; 
in case of blood pressure drop above 20% of the baseline or 
systolic blood pressure less than 90 mmHg, they would receive 
500 to 1000 ml of normal saline. Nausea and vomiting were 
treated with the injection of 0.15 mg/kg ondansetron, and 
respiratory depression (RR less than 10 minutes) was treated 
with the injection of titrated naloxone. The patients with severe, 
intolerable, and annoying itching following the administration 
of naloxone were treated with anti histamine were recorded and 
excluded.

All the collected data were analyzed in SPSS 20 using 
student t-test, Chi-squared test, Fisher’s exact test, Repeated 
Measurement and Mann-Whitney U test.

Results
In this study performed in 2015, 81 patients were included, 

40 of whom underwent ACL with spinal anesthesia and 41 with 
general anesthesia. The frequency distribution of the age group, 
sex distribution, (Table 1) and duration of surgery (min) had no 
significant difference between the two groups (SA 75.37 ± 15.24 
min /GA 76.09 ± 12.22 min) (p=0.814).

Regarding the average duration of stay in recovery (per min) 
among the patients undergoing ACL arthroscopic repair, the 
average duration was 31.12 min in spinal group and 35 min 
in the general group (P=0.002); the difference was significant 
based on Mann-Whitney U test.

In terms of the frequency distribution of opioid and analgesic 
drug consumptions, there was no significant difference between 
the spinal and general groups (P=0.054).

Regarding mean time of analgesia after the surgical operation 
(h), using Mann-Whitney U test, the patients had mean 8.11 
hand 2.53 h of analgesia after spinal and general anesthesia, 
respectively (P=0.0001); the statistical difference was quite 
significant.

Repeated measurement test was significantly different in the 
mean VAS using spinal and general anesthesia at the studied 
time intervals (P=0.0001).

There was also a significant difference between the two 
groups of VAS at time intervals of 30 and 60 min after the end 
of surgery.

However, in other research time intervals, the statistical 
difference of VAS was not significant (Table 2).

Also, using repeated measurement test, there was a 
statistically significant difference in average morphine 
consumption between the two groups at time intervals of 30 
and 60 min and 6 h after surgery, and morphine consumption 
was higher in the general group (P=0.0001, P=0.003, P=0.011). 
But, there was no significant difference at other time intervals 
(Figure 1 and Table 3).

Age group
(year)

Spinal GA Total
P value*

n % n % n %

Less than 30 18 45 22 53.7 40 49.4

0.508More than30 22 55 19 46.3 41 50.6

total 40 100 41 100 81 100

Male  gender 35 87.5 33 80.5 68 84

0.39Female gender 5 12.5 8 19.5 13 16

total 40 100 41 100 81 100

Table 1: Demographic characteristics between GA, SA groups.

*Chi-square test
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Figure 1: Schematic diagram 

Time interval Group Statistical estimate* Partial Eta Squared 
(Effect size) Observed PowermSA(40) GA(41)

30 min post-op 0.42 ± 0.98 4 ±1.5 Z=7.51,p=0.0001 0.669 0.99
60 min post-op 1.72 ±1.03 3.12 ± 1 Z=5.57,p=0.0001 0.324 0.99
2 hours post-op 2.9 ±1.53 2.68 ± 1.03 Z=0.64,p=0.517 0.007 0.115
6 hours post-op 2.8±  1.43 2.24 ± 1.04 Z=1.72,p=0.84 0.048 0.505

12 hours post-op 1.82 ± 0.9 1.68 ± 1.21 Z=0.7,p=0.484 0.004 0.091
24 hours post-op 0.92 ± 0.61 0.87 ± 0.74 Z=0.7,p=0.484 0.001 0.061

Intra group F=35.96,p=0.0001 F=53.13, p=0.0001
Between groups F=50.14,  p=0.0001 0.388 0.99

Table 2: Statistical estimation in mean VAS in the time intervals between GA, SA groups.

*Repeated Measurement and Mann-Whitney U test, m. Computed using alpha = 0 .05

Time interval Group Statistical estimate* Partial Eta Squared 
(Effect size) Observed PowermSA(40) GA(41)

30 min post-op 0.1± 0.63 3.01± 1.94 Z=6.29,P=0.0001 0.506 0.99
60 min post-op 0.26 ± 0.98 1.4 ± 2.01 Z=2.96,P=0.003 0.117 0.891
2 hours post-op 1.78 ± 2.04 0.93 ±1.72 Z=1.89,P=0.059 0.049 0.514
6 hours post-op 1.7 ± 2.02 0.62 ± 1.53 Z=2.55,P=0.011 0.085 0.761

12 hours post-op 0.25 ± 0.91 0.25 ± 92 Z=0.01,P=0.992 0.000 0.050
24 hours post-op 0 ± 0 0 ± 0 Z=0.0,P=1.0 - -.

Intra group
F=15.03,P=0.0001 

Partial Eta Squared= 
0.278 Power = 0.99

F=20.03,P=0.0001
Partial Eta Squared= 0.334,         

Power = 0.99
Between groups F=20.8,p=0.0001 0.208 0.99

*Repeated Measurement and Mann-Whitney U test, m. Computed using alpha = 0 .05

Table 3: Average morphine consumption between the two groups at time intervals.
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Discussion and Conclusion
Knee arthroscopy has a considerable postoperative pain; if 

the patient’s pain is not properly managed, it can lead to delayed 
patient recovery, prolonged hospitalization period, increased 
patient costs, and prevent postoperative physiotherapy. Also, 
the patient even refuses continuing physiotherapy due to severe 
pain [31]. ACL is vital for normal knee functioning and high 
rate knee arthroscopy surgeries are dedicated to ACL [18].

In the present study, postoperative pain was examined 
using two methods of general and spinal anesthesia in 
patients undergoing arthroscopic repair. There was no 
statistically significant difference between two groups in age, 
sex distribution, and duration of surgery (min), frequency 
distribution of opioid and analgesic drug consumption.

In this study, the spinal anesthesia in knee arthroscopy caused 
a delay in demand for narcotics and reduced consumption of 
narcotic compared with the general anesthesia such that the 
average consumption of morphine was significantly different 
between the two groups at time intervals of 30 and 60 min and 
6 h after surgery (P=0.0001, P=0.003, P=0.011, respectively). 
But, at other time intervals, there was no statistically significant 
difference.

Morphine consumption was also higher in the general 
group. The decreased pain with less morphine consumption 
is a golden standard in choosing anesthesia method because 
high morphine consumption for postoperative pain control 
is associated with respiratory depression [32]. In this study, 
the mean duration of analgesia in the patients after the end 
of surgery was higher in the spinal than general anesthesia 
and there was statistically significant difference, which was 
consistent with Jacobson et al. [1] findings.

For pain control after arthroscopy, different methods have 
been studied so far, which include ongoing epidural anesthetic 
with a catheter, femoral nerve block (with or without catheter 
insertion), patient-controlled analgesia (PCA), and intra-
articular injection of topical anesthetics (such as lidocaine, 
bupivacaine, etc.), opiates (such as Fentanyl, morphine, 
pethidine, etc.), and ancillary drugs (clonidine, neostigmine, 
ketamine, etc.). Each of these methods has various advantages 
and disadvantages. The use of these methods depends on various 
factors such as experience and interest of anesthesiologists and 
orthopedics, conditions and facilities of the operating room 
and hospital, costs of drugs and equipment, etc. [33].

Jacobson et al. [1] compared the three methods of local, 
spinal, and general anesthesia in the patients undergoing 
arthroscopic repair. They reported that complications were 
found only in 5% of LA patients. From among three types of 
anesthesia in the majority of the patients undergoing elective 
arthroscopy, this study suggested LA as the first choice of 
anesthetic method as it is safer and more effective than the 
other two methods. In this study, 90% of LA patients were 
satisfied with the surgery and had less pain. Mulroy et al. [18], 

who compared spinal, epidural, and general anesthesia in the 
patients undergoing outpatient arthroscopic repair, reported 
no serious complication in any of these three groups. The mean 
duration of postoperative analgesia was higher in the spinal than 
general and epidural groups, which was significant and which 
was consistent with our study. Harsten et al. [30] reported that 
the general anesthesia with propofol and remifentanil led to less 
postoperative pain, nausea, and vomiting than spinal anesthesia 
technique using 0.5% bupivacaine in the patients undergoing 
total knee arthroscopy, which was not consistent with the 
present study. Nevertheless, Rodgers et al. [29] suggested the 
regional anesthesia with intrathecal technique.

In the present study, the mean duration of stay in recovery 
was less in the spinal than general group. The mean duration 
of stay in recovery (min) was less in the spinal (31.12 min) 
than general (35 min) groups, and the statistical difference was 
significant (P=0.002).

There was statistically significant difference in mean of VAS 
using spinal and general anesthesia at the studied intervals 
(P=0.0001). There was also statistically significant difference 
between the VAS among two groups at time intervals of 30 and 
60 min after the end of surgery, but the statistical difference of 
VAS was not significant at other time intervals.

In this study, the postoperative complications were slightly 
more in the general anesthetic group than the spinal one, but 
the difference was not statistically significant. Many studies 
have stated that, for many orthopedic procedures, regional 
anesthesia can reduce perioperative complications and might 
provide a better analgesic status [34].

In our study, we had some limitations such as the patient’s 
collections because of their operations were done by a surgeon.

According to the findings of this study, it seems that the 
postoperative pain in the patients undergoing ACL arthroscopic 
repair with general anesthesia was higher and the duration of 
analgesia after the surgery was shorter. However, no significant 
difference was found in terms of total dose of analgesic consumed.
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