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Abstract: 

 
 
All patients with acute lesions assistant to the orthopedic and trauma center of the ABC 

medical center will be invited to participate in the study. Those that meet the inclusion 

criteria and later sign an informed consent will be randomized to receive 10 ml of a solution 

with ropivacaine at 0.75% and 0.2% intraarticular for the first 5 minutes after the end of 

surgery (closing of surgical wounds). Both the patient, the physician who applies it and the 

evaluator of outcomes remain blinded to the dose of ropivacaine the patient receives. 

 
Two hours after the end of the surgery, while the patient is in his room, the presence of pain 

will be evaluated by a visual analog scale (EVA), while the patient is asked to flex and extend 

his knee. The result will be quantified continuously, to later categorize the pain in none to 

slight pain (0-3 points) and moderate-severe pain (4-10 points). All the information will be 

recorded on established forms in the clinical file (general data), that includes the variables of 

interest for the study, and is reported by the physicians after standardization of all those 

encharged with collecting information to comply with the conceptual and operative 



operationalization of the variables described in the research protocol. In addition to the 

evaluation of pain, the administration of opiodes to patients for necessary reasons (presence 

of pain) by the physicians in charge is recorded. 

 
It is hoped that, in patients with knee arthroscopy for acute lesion, there is a difference in 

the frequency of moderate-severe pain of 30% in the post-operative (frequency of 37.5% in 

patients with ropivacaine at 2% and frequency of 7.5% in patients with ropivacaine at 

7.5%). 



Background 

Knee arthroscopy is a minor outpatient orthopedic procedure, used primarily to remove 

loose bodies, for debridement of meniscal tears, debridement and remodeling of cartilage 

lesions, ligament reconstruction, meniscus transplants, and arthroscopically assisted 

synovectomy[1]. 

Estimates made in the United States of America indicated that in 2006, 6.3 million 

orthopedic surgical procedures were performed in an outpatient context[1], of which 

984,999 (95% CI: 895,999 to 1,073,215) corresponded to knee arthroscopies[1 ]. In 

Sweden it is estimated that a team consisting of an average of 7 surgeons (from teaching, 

general and local hospitals) performs 330 (110-2,600) arthroscopies annually[2]. 

Post-surgical pain after performing knee arthroscopies has been described in 62.5% of 

patients acutely (4 days after the operation), and in 76.9% of subjects chronically (1 year 

after surgery). surgery)[3]. In patients with moderate-severe preoperative pain (4-10 points 

according to the visual analogue scale (VAS)), the presence of acute and chronic pain 

occurs in 45.6% and 42.7%, respectively, while in those with pain between 0 -3 points, 

acute and chronic pain occurred in 17.2% and 6.9%, respectively[3]. 

Global Surgical Recovery has been investigated using the Global Surgical Recovery Index 

after knee arthroscopy, the evaluation tool consisted of a question “Yes, 100% recovery 

means that your health “You have returned to the same level you had before the surgery, 

what percentage of recovery do you have now?” (“if 100% recovery means your health is 

back to the same level as it was before the surgery, what percentage of recovery are you 

now?”), with 88.5% of participants responding with values ≤80% in a period of 4 days after 

surgery and 50.0% values ≤80% one year after surgery[3]. 

Currently there is no guideline or consensus for the treatment of elective knee 

arthroscopies[2], [4]. However, when analyzing the responses of a questionnaire sent to 

various orthopedic units members of the “Swedish Arthroscopy Society”, it was reported 

that the most common anesthesia technique corresponded to 1) general (83%), 2) local 

anesthesia without or with minimal sedation was used in 13% of patients, 3) while spinal 

anesthesia was performed in 4% of patients[2]. In the postoperative period, 1/37 (2.70%) of 

the units interviewed did not use local intra-articular anesthesia for the treatment of pain, 

8/37 (21.62%) used short-term lidocaine or prilocaine (with or without adrenaline), in 20 



/37 (54.05%) used long-acting intra-articular bupivacaine, 5/37 (13.51%) used morphine 

and 3/37 (8.10%) NSAIDs[2]. 

After the use of the different anesthesia methods, the adverse effect on the articular 

cartilage has been evaluated, in addition to the favorable analgesia effects for pain 

management, showing no difference in the harmful effect between the use of general, spinal 

and analgesia. local[5]. 

The effect of the use of various analgesics on pain control in procedures similar to knee 

arthroscopy has previously been studied[6-10]. 

 
After arthroscopy that does not include a procedure such as anterior cruciate ligament, tibial 

tuberosity osteotomy, medial patellofemoral ligament or meniscus surgery, a median opioid 

consumption corresponding to 11.3 (0-52) pills has been reported[11]. 

 
Acute pain (Outcome) 

Pain has been defined as an unpleasant emotional experience associated with tissue 

damage, not just a primary sensation; and like any emotional experience, it is 

subjective[12], [13]. Only the patient himself knows his pain and how much it hurts, 

therefore any assessment of pain must include the report of the subject suffering from the 

pain [13]. The evaluation of acute pain, being a time-limited, unidimensional and short 

event, is easier to measure, is easily reproducible and is not significantly affected by other 

variables[13]. 

It is not possible to extrapolate experimentally produced pain to situations where the pain is 

caused by a pathological process in the patient, because the patient's psychological state, 

associated with the pathology, is present[13]. 

 
Pain assessment 

Subjective measurement is the most frequently used way to measure pain; Unidimensional 

methods only assess intensity and treat pain as a single or simple dimension[13]. 

In order to standardize the evaluation of outcomes of experimental studies and the choice of 

optimal measurement instruments within different contexts of clinical epidemiology, 

initiatives have emerged, such as the COMET initiative[14], from the English “Core 



Outcome Measures in Effectiveness Trials”. ” and COSMIN (COnsensus-based Standards 

for the selection of health Measurement INstruments)[15]. After a search to identify the 

best tool for the evaluation of pain in the present study in the different bases of the 

standardization initiatives for evaluating outcomes, first in the database of the COMET 

initiative[16], no results were seen. of valid measurement instruments when performing a 

general search with the terms “Pain” and Knee (knee), or when searching for the terms 

“Anesthesia and pain control”[17]. However, in the COSMIN initiative's database of 

measurement instruments for patient-reported outcomes, a search with the term “knee” 

(Patient-reported outcome measures for the knee)[18] returned a search result, which 

describes measurement properties of various instruments used in patients with various knee 

procedures or conditions[19], including the VAS. 

 
Visual analogue scale 

The visual analogue scale (VAS) was described and devised in 1976. It consists of a 10 cm 

line that continuously represents the pain spectrum[13]. The line can be displayed 

horizontally or vertically, with right-angled endings at the ends, where the descriptions “No 

pain” and “The worst pain imaginable” appear (Figure 1) [13]. The patient is free to 

indicate the intensity of his or her pain sensation on the continuous line, which constitutes 

the main advantage of the measurement method[13]. In the evaluation of patellofemoral 

pain, the reliability of the VAS is 0.95-0.96, measuring the ability to identify the change in 

pain intensity in various periods of time (test-retest)[19]. 
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Figure 1. EVisual Analogue Scale (VAS) 

Ropivacaine 

Ropivacaine is a long-acting amide local anesthetic that began clinical use in 1996.[20] 

Structurally, it is chemically similar to bupivacaine and mepivacaine, because they are 

derivatives of “pipecoloxylidide” (name not defined in Spanish), however, ropivacaine, 



being the agent with the lowest lipophilic behavior of its peers, is characterized by lower 

toxicity. systemic when compared with bupivacaine and levobupivacaine[21]–[23]. 

The possible benefits of ropivacaine have been studied in different contexts: 1) in 

infiltration anesthesia[20], 2) in peripheral neural blockade (sciatic and femoral 

nerves)[24], [25]; 3)continuous postoperative analgesia[26]–[29]; 4) intra-articular 

application[30], [31]. 

 
Until now, the efficacy (comparison against placebo or non-active substance) of 

ropivacaine in the control of pain after knee arthroscopy has not been evaluated. However, 

the results of the efficacy or efficiency of active substances similar to ropivacaine have 

been studies [32-41]. Ropivacaine, such as bupivacaine or levobupivacaine in pain control, 

in different strata of the population that has undergone knee arthroscopy, as well as the 

adverse effects and limitations of studies previously carried out in the population of interest 

for this study. 

 
Research question 

What is the analgesic effect of the intra-articular administration of 0.2% ropivacaine vs 

0.75% ropivacaine in the immediate postoperative period of knee arthroscopy in acute 

injuries? 

 
Justification 

The prevalence of moderate-severe pain in post-knee arthroscopy patients is 71.2%. The 

prevalence of acute postoperative pain is 37.5% and chronic pain is 37.7%, exceeding the 

prevalence compared to that of other surgical procedures of different specialties. 

This study will provide evidence regarding the effect of an anesthetic on postoperative pain 

control, as well as the effects on reducing opioid consumption and patient mobilization. 

The administration of opioids is part of a common practice in pain management, however it 

represents a risk for patients due to their adverse effects and high risk of dependence. It is 

necessary to look for alternatives that reduce opioid consumption in postoperative patients, 

taking care of the cost-benefit for the patient as well as for health institutions. 



The reduction in postoperative pain with the applied strategies that has been observed is up 

to 30% in the immediate postoperative (1st measurement), 20% at 8 hrs (2nd measurement) 

and 10% at 24% (3rd measurement). 

 
Objectives 

General objective: 

- To evaluate the analgesic effect of the intra-articular administration of 0.75% ropivacaine 

in the immediate postoperative period of knee arthroscopy in acute injuries. 

 
Specific objectives: 

- To evaluate the effect of intra-articular administration of 0.75% ropivacaine in reducing 

opioid consumption in the immediate postoperative period of knee arthroscopy in acute 

injuries. 

- To evaluate the effect of intra-articular administration of 7.5% ropivacaine on mobility in 

the immediate postoperative period of knee arthroscopy in acute injuries. 

 
Hypothesis 

The Intraarticular administration of 0.75% ropivacaine reduces acute pain by 30% in 

postoperative knee arthroscopy patients in acute injuries. 

 
Methods 

All patients with acute knee articular cartilage lesions who attend the Orthopaedic and 

Trauma Center of the ABC Medical Center will be invited to participate, under the scrutiny 

of a sole surgical team. 

 
Selection criteria 

-Mental health: healthy (not taking any medication) 

-Articular cartilage lesion Grade I, II or III by Outerbridge 

-Elective knee surgery 

-Patients with any of the following diagnoses: 

-Simple menisc lesion 



-Lesion of a single knee (unilateral) 
 
 
Exclusion criteria 

-Neuromotor diseases (alterations in step, strength or sensitivity) 

-History of knee surgery (orthopedic) 

-Instability that includes knee ligament lesions 

-Addictions 

-Mental diseases in medical treatment 

-Hepatic diseases 

-Allergy to any of the medications used in the study 

-Epidural or peridural anesthesia 

-Chronic pain in treatment 

-Postoperative drain of knee arthroscopy 

-Pregnant or lactating 
 
 
Model description 

After confirming that the patients meet the selection criteria, they will be invited to 

participate in the study. Upon accepting through signed informed consent, the physician in 

charge of randomization (physician 1) will be informed and the surgery scheduled. The day 

of the surgery, the physician in charge of randomization will report the maneuver to be 

received from the anesthesiologist (physician 2) in charge, who will prepare the dose of 

ropivacaine and give it to a physician blinded to the maneuver (physician 3); this physician 

will apply the ropivacaine intraarticular to the patient. The level of pain will be evaluated 

two hours after the end of surgery by a physician blinded to the maneuver the patient has 

received (physician 4), while the patient is in his room, and the presence of acute-moderate- 

severe pain (4-10 points) is evaluated by a visual analog scale (EVA) while the patient is 

requested to flex and extend the knee. 

 
Randomization: 

 
Randomization will be performed by number generator software OxMaR (Oxford 
Minimization and Randomization). 



Blinding: 
 
Blinding will be performed once the patient will agree to participate; the physician in 
charge of randomization will inform the anesthesiologist of the maneuver that corresponds 
to the patient programmed for surgery, who will prepare the dose for the patient and hands 
it to the physician who will apply the maneuver (who is blinded to the maneuver). All 
patients will receive 10 ml of solution with different doses of ropivacaine, the application 
vehicles being equal in physical appearance. The physician who will evaluate the outcome 
will not participate in the randomization, surgery or application of the maneuver, and will 
remain blinded to the dose the patient receives, as does the patient. 

 
Maneuver 

Knee arthroscopy will be carried out by 2 orthopedic surgeons trained in arthroscopic surgery and 
with minimum experience of 10 years. 

 
The application of ropivacaine will be performed at the end of the surgical procedure, once the 
arthroscopic portals are sutured, the main surgeon for the infiltration is given, according to the 
randomization, 10 ml of ropivacaine at 0.2% or 10 ml of ropivacaine at 0.75%, as may be the case, 
which will be administered with the anesthesized patient by intraarticular via in the knee (in the 
anatomical level of the upper pole of the ball joint, under the iliotibial band). Once the infiltration is 
complete, placement of gauze and simple bandage procedes, and once the anesthesiologist indicates, 
the patient is passed to recovery, where the evaluation of outcomes (no-slight pain / moderate severe 
pain) will be performed. 

 
 
Exit from the study: 
-Any transoperative event that requires the suspension of surgery. 
-Any transoperative event that impedes the application of intraarticular ropivacaine. 

 
The patients in both arms receive 10 ml of intraarticular solution in the knee (at the 
anatomical point at the level of the upper pole of the ball joint, under the iliotibial band), 
with different content of ropivacaine; the vehicle for application presents the same physical 
appearance for all patients and is applied by previously standardized treating physicians. 

 
Sample size 
Expecting an absolute difference, an absolute difference of 30% is expected for the presence of 
moderate-severe pain, considering a level of significance=5% and power=80%. Needed are 68 
subjects, 34 for each arm. 
Given that the evaluation of outcome is performed 2 hrs. after the application of the maneuver, and 
due to the low incidence of postoperative anesthetic complications, loss of information is estimated 
at <1%. 

 
Sample size and statistical analysis: Sample size was estimated to establish a difference of 

30% in considering the presence of moderate-severe pain among patients treated with 

different doses of ropivacaine, considering an alpha level of 0.05 and beta of 0.20. Required 



were 68 patients divided into two groups of 34 each. Loss of information was expected at 

<1%, and 2 subjects were added to the sample size, increasing the requirement to 70 subjects 

in total. For statistical analysis, the statistical program SPSS version 27 will be used (IBM 

Armonk, New York). Contrast of the incidence of outcomes between the two groups by 

different doses of ropivacaine will be carried out by X2 or Fisher exact test, when necessary. 

Multivariate analyses will be performed by logistic regression analysis, considering a value 

of p<0.05 as significant, and double gradient differences in exposure to different variables 

between treatment groups were included in multivariate analysis. 

In the intention-to-treat analysis (ITT), the main and secondary outcomes will be contrasted 

between the groups, considering the randomization of the different doses of ropivacaine, and 

in the per-protocol analysis (PP), the results of the incidence of moderate-severe pain will 

be contrasted between groups formed by randomization; however, those that received opioids 

in the first 2 hours post-surgery will be excluded, in order to know the effect of the use of 

ropivacaine at 7.5% without the effect of a conjugate maneuver. 

 
Variables to be evaluated 

 
 

Dependent variable 

Pain (Primary 

outcome) 

Conceptual definition: Sensory and emotional experience associated 

with a present or potential injury or a described one. 

Operational definition: The sensation of painful discomfort at the 

surgical site (Mild, moderate or severe). 

Type of variable: Dichotomous qualitative. 
 
Measuring instrument: VAS (0-10 points) 

 
Measurement units: Mild 0-3 points, moderate-severe 4-10 points. 



Opioid use Conceptual definition: Drug whose analgesic action is produced 

thanks to the interaction with the opioid receptors of the neurons of the 

central nervous system. 

Operational definition: According to the VAS pain score 

administration of Tradol dose of 50mg IV. 

Type of variable: Qualitative dichotomous 
 
Measuring instrument: Information extracted from the patient's file. 

 
Measurement units: Not use / Use. 

Mobility Conceptual definition: Amplitude of joint oscillation within natural 

limits. 

Operational definition: The active mobility performed by the patient 

in the postoperative period. 

Variable type: Dichotomous qualitative. 
 
Measuring instrument: Observation made by the doctor in the 

postoperative period after the indication of flexion and extension of the 

leg, elevation and descent of it actively before the doctor. 

Measurement units: Present / absent. 

Independent variable 

Ropivacaine 

0.75% 

Conceptual definition: Long-lasting amide-type local anesthetic with 

lower lipid solubility. 

Operational definition: IA administration to the knee of 10 ml of 

0.75% ropivacaine. 

Variable type: Dichotomous qualitative. 
 
Measuring instrument: Experimental maneuver. 



 Measurement units: No / Yes 

Ropivacaine 

0.2% 

Conceptual definition: Long-acting amide-type local anesthetic with 

lower lipid solubility 

Operational definition: IA administration to the knee of 10 ml of 0.2% 

ropivacaine. 

Variable type: Dichotomous qualitative. 
 
Measuring instrument: Experimental maneuver. 

 
Measurement units: No / Yes 

Peripheral variables/covariates/Probable confounders /Probable interactors 

Sex Conceptual definition: Organic condition of the individual. 
 
Operational definition: Identification of the individual as Male or 

Female. 

Type of variable: Dichotomous qualitative. 
 
Measurement units: Male / Female. 

Age Conceptual definition: Time lived by a person. 

Operational definition: 18-35 years; 36 – 60 years. 

Variable type: qualitative ordinal 

Measurement units: 18-35; 36-60 

BMI Conceptual definition: Mathematical reason that associates weight and 

height. 

Operational definition: 1. normal weight BMI<25 vs 2. overweight 

BMI≥25 



 Variable type: qualitative ordinal 
 
Measurement units: kg/m 2 

Time of 

evolution 

Conceptual definition: Duration from the onset of symptoms or their 

detection 

Operational definition: 1. <4 weeks and 2. >5 weeks 
 
Variable type: qualitative ordinal 

 
Measurement units: number of weeks 

Physical 

activity 

Conceptual definition: Any body movement produced by skeletal 

muscles that requires energy expenditure 

Operational definition: active vs sedentary 
 
Variable type: dichotomous qualitative 

 
Measurement units: 0-1 

Etiology of 

surgery 

Conceptual definition: Cause of the organism before the disease 

Operational definition: traumatic vs degenerative 

Variable type: dichotomous qualitative 

Measurement units: 0-1 

Duration of 

Surgery 

Conceptual definition: Time spent performing interventions inside and 

outside the human body 

Operational definition: 1. <45 min and 2. ≥ 45 min 
 
Variable type: qualitative ordinal 

 
Measurement units: minutes 



Type of 

articular 

cartilage injury 

Conceptual definition: Description of the different degrees of 

chondropathy 

Operational definition: I: 0mm, II: < 0.5mm and III : >0.5mm 
 
Variable type: qualitative ordinal 

 
Measurement units: millimeters 

 
 
 
 
 
 
References 

[1] S. Kim, J. Bosque, J. P. Meehan, A. Jamali, and R. Marder, “Increase in outpatient 

knee arthroscopy in the United States: A comparison of national surveys of 

ambulatory surgery, 1996 and 2006,” J. Bone Jt. Surg., vol. 93, no. 11, pp. 994– 

1000, 2011, doi: 10.2106/JBJS.I.01618. 

[2] M. Brattwall, E. Jacobson, M. Forssblad, and J. Jakobsson, “Knee arthroscopy 

routines and practice,” Knee Surgery, Sport. Traumatol. Arthrosc., vol. 18, no. 12, 

pp. 1656–1660, 2010, doi: 10.1007/s00167-010-1266-2. 

[3] D. M. N. Hoofwijk et al., “Prevalence and Predictive Factors of Chronic Postsurgical 

Pain and Global Surgical Recovery 1 Year after Outpatient Knee Arthroscopy,” 

Med. (United States), vol. 94, no. 45, p. e2017, 2015, doi: 

10.1097/MD.0000000000002017. 

[4] S. Mitra, H. Kaushal, and R. K. Gupta, “Evaluation of analgesic efficacy of intra- 

articular bupivacaine, bupivacaine plus fentanyl, and bupivacaine plus tramadol after 

arthroscopic knee surgery,” Arthrosc. - J. Arthrosc. Relat. Surg., vol. 27, no. 12, pp. 

1637–1643, 2011, doi: 10.1016/j.arthro.2011.08.295. 

[5] K. Ravnihar, A. Barlič, and M. Drobnič, “Effect of intra-articular local anesthesia on 

articular cartilage in the knee,” Arthrosc. - J. Arthrosc. Relat. Surg., vol. 30, no. 5, 

pp. 607–612, 2014, doi: 10.1016/j.arthro.2014.02.002. 

[6] K. R. Okoroha et al., “Liposomal Bupivacaine Versus Femoral Nerve Block for Pain 



Control After Anterior Cruciate Ligament Reconstruction: A Prospective 

Randomized Trial,” Arthrosc. - J. Arthrosc. Relat. Surg., vol. 32, no. 9, pp. 1838– 

1845, 2016, doi: 10.1016/j.arthro.2016.05.033. 

[7] H. F. Chew, N. A. Evans, and W. D. Stanish, “Patient-controlled bupivacaine 

infusion into the infrapatellar fat pad after anterior cruciate ligament reconstruction,” 

Arthrosc. - J. Arthrosc. Relat. Surg., vol. 19, no. 5, pp. 500–505, 2003, doi: 

10.1053/jars.2003.50110. 

[8] A. Casati et al., “Intraoperative epidural anesthesia and postoperative analgesia with 

levobupivacaine for major orthopedic surgery: A double-blind, randomized 

comparison of racemic bupivacaine and ropivacaine,” J. Clin. Anesth., vol. 15, no. 2, 

pp. 126–131, 2003, doi: 10.1016/S0952-8180(02)00513-5. 

[9] S. D. Daniels, K. D. Garvey, J. E. Collins, and E. G. Matzkin, “Patient Satisfaction 

With Nonopioid Pain Management Following Arthroscopic Partial Meniscectomy 

and/or Chondroplasty,” Arthrosc. J. Arthrosc. Relat. Surg., vol. 35, no. 6, pp. 1641– 

1647, 2019. 

[10] A. Anz et al., “The Effect of Bupivacaine and Morphine in a Coculture Model of 

Diarthrodial Joints,” Arthrosc. - J. Arthrosc. Relat. Surg., vol. 25, no. 3, pp. 225– 

231, 2009, doi: 10.1016/j.arthro.2008.12.003. 

[11] F. A. Tepolt, J. Bido, S. Burgess, L. J. Micheli, and M. S. Kocher, “Opioid 

Overprescription After Knee Arthroscopy and Related Surgery in Adolescents and 

Young Adults,” Arthrosc. - J. Arthrosc. Relat. Surg., vol. 34, no. 12, pp. 3236–3243, 

2018, doi: 10.1016/j.arthro.2018.07.021. 

[12] G. Z. Heller, M. Manuguerra, and R. Chow, “How to analyze the Visual Analogue 

Scale: Myths, truths and clinical relevance,” Scand. J. Pain, vol. 13, pp. 67–75, 

2016, doi: 10.1016/j.sjpain.2016.06.012. 

[13] M. S. Serrano, J. Caballero, A. Cañas, P. L. García-Saura, C. Serrano-Álvarez, and J. 

Prieto, “Valoración del dolor (I),” Rev. Soc. Esp. Dolor, vol. 9, no. I, pp. 94–108, 

2002. 

[14] Https://comet-initiative.org/, “COMET initiative.” . 

[15] Https://www.cosmin.nl/, “COSMIN,” 2023. . 

[16] Https://comet-initiative.org/Studies/SearchResults, “COMET RESEARCH.” . 

http://www.cosmin.nl/


[17] Https://comet-initiative.org/Studies/SearchResults, “COMET anesthesia and pain 

control.” 

[18] Https://database.cosmin.nl/catalog/467, “COSMIN RESEARCH.” . 

[19] D. Wang, M. H. Jones, M. M. Khair, and A. Miniaci, “Patient-reported outcome 

measures for the knee.,” J. Knee Surg., vol. 23, no. 3, pp. 137–151, 2010, doi: 

10.1055/s-0030-1268691. 

[20] W. Zink and B. M. Graf, “Benefit-risk assessment of ropivacaine in the management 

of postoperative pain,” Drug Saf., vol. 27, no. 14, pp. 1093–1114, 2004, doi: 

10.2165/00002018-200427140-00003. 

[21] L. Groban, D. D. Deal, J. C. Vernon, R. L. James, and J. Butterworth, “Cardiac 

resuscitation after incremental overdosage with lidocaine, bupivacaine, 

levobupivacaine, and ropivacaine in anesthetized dogs,” Anesth. Analg., vol. 92, no. 

1, pp. 37–43, 2001, doi: 10.1097/00000539-200101000-00008. 

[22] C. Nancarrow et al., “Myocardial and cerebral drug concentrations and the 

mechanisms of death after fatal intravenous doses of lidocaine, bipuvacaine, and 

ropivacaine in the sheep,” Anesth. Analg., vol. 69, no. 3, pp. 276–283, 1989, doi: 

10.1213/00000539-198909000-00002. 

[23] Y. F. Huang, M. E. Pryor, L. E. Mather, and B. T. Veering, “Cardiovascular and 

central nervous system effects of intravenous levobupivacaine and bupivacaine in 

sheep,” Anesth. Analg., vol. 86, no. 4, pp. 797–804, 1998, doi: 10.1097/00000539- 

199804000-00023. 

[24] G. Fanelli et al., “A double-blind comparison of ropivacaine, bupivacaine, and 

mepivacaine during sciatic and femoral nerve blockade,” Anesth. Analg., vol. 87, no. 

3, pp. 597–600, 1998, doi: 10.1213/00000539-199809000-00019. 

[25] R. A. Greengrass, S. M. Klein, F. Ercole, D. G. Gleason, C. L. Shimer, and S. M. 

Steele, “Lumbar plexus and sciatic nerve block for knee arthroplasty: comparison of 

ropivacaine and bupivacaine,” Can J Anaesth, vol. 45, pp. 1094–1096, 1998. 

[26] T. Muldoon, K. Milligan, P. Quinn, D. C. Connolly, and K. Nilsson, “Comparison 

between extradural infusion of ropivacaine or bupivacaine for the prevention of 

postoperative pain after total knee arthroplasty,” Br. J. Anaesth., vol. 80, no. 5, pp. 

680–681, 1998, doi: 10.1093/bja/80.5.680. 



[27] G. Turner et al., “Continuous extradural infusion of ropivacaine for prevention of 

postoperative pain after major orthopaedic surgery,” Br. J. Anaesth., vol. 76, no. 5, 

pp. 606–610, 1996, doi: 10.1093/bja/76.5.606. 

[28] S. Kampe, C. Weigand, J. Kaufmann, M. Klimek, D. P. König, and J. Lynch, 

“Postoperative analgesia with no motor block by continuous epidural infusion of 

ropivacaine 0.1% and sufentanil after total hip replacement,” Anesth. Analg., vol. 89, 

no. 2, pp. 395–398, 1999, doi: 10.1097/00000539-199908000-00027. 

[29] L. Bertini et al., “Postoperative analgesia by combined continuous infusion and 

patient-controlled epidural analgesia (PCEA) following hip replacement: 

Ropivacaine versus bupivacaine,” Acta Anaesthesiol. Scand., vol. 45, no. 6, pp. 782– 

785, 2001, doi: 10.1034/j.1399-6576.2001.045006782.x. 

[30] M. Müller, J. Burkhardt, E. Borchardt, and K. Büttner-Janz, “Postoperative 

analgetische wirksamkeit intraartikulärer morphin- oder ropivacaingabe nach 

kniegelenkarthroskopie: Prospektive randomisierte doppelblindstudie,” Schmerz, 

vol. 15, no. 1, pp. 3–9, 2001, doi: 10.1007/s004820170042. 

[31] P. Rautoma, U. Santanen, R. Avela, H. Luurila, V. Perhoniemi, and O. Erkola, 

“Diclofenac premedication but not intra-articular ropivacaine alleviates pain 

following day-case knee arthroscopy,” Can. J. Anesth., vol. 47, no. 3, pp. 220–224, 

2000, doi: 10.1007/BF03018916. 

[32] B. P. Boden, S. FAssler, S. Cooper, P. A. Marchetto, and R. A. Moyer, “Analgesic 

effect of intra-articular morphine after arthroscopic knee surgery,” J. Arthrosc. Relat. 

Surg., vol. 10, no. 1, pp. 104–107, 1994, doi: 10.1016/S0966-6532(98)00027-4. 

[33] A. Khanna, R. Saxena, A. Dutta, N. Ganguly, and J. Sood, “Comparison of 

ropivacaine with and without fentanyl vs bupivacaine with fentanyl for postoperative 

epidural analgesia in bilateral total knee replacement surgery,” J. Clin. Anesth., vol. 

37, pp. 7–13, 2017, doi: 10.1016/j.jclinane.2016.08.020. 

[34] C. C. Kaeding, J. A. Hill, J. Katz, and L. Benson, “Bupivacaine use after knee 

arthroscopy: Pharmacokinetics and pain control study,” Arthrosc. J. Arthrosc. Relat. 

Surg., vol. 6, no. 1, pp. 33–39, 1990, doi: 10.1016/0749-8063(90)90094-T. 

[35] E. Jacobson, M. Forssblad, J. Rosenberg, L. Westman, and L. Weidenhielm, “Can 

local anesthesia be recommended for routine use in elective knee arthroscopy? A 



comparison between local, spinal, and general anesthesia,” Arthroscopy, vol. 16, no. 

2, pp. 183–190, 2000, doi: 10.1016/S0749-8063(00)90034-3. 

[36] H.-P. NG et al., “Efficacy of Intra-Articular Buivacaine, Ropivacaine, or a 

Combination of Ropivacaine, Morphine, and Ketorolac on Postoperative Pain Relief 

After Ambulatory Arthroscopic Knee Surgery: A Randomized Double-Blind Study,” 

Reg. Anesth. Pain Med., vol. 16, no. 1, pp. 26–33, 2006, doi: 

10.1016/j.rapm.2005.09.009. 

[37] T. Sandberg Sørensen, A. Ibsen Sørensen, and K. Strange, “The effect of intra- 

articular instillation of bupivacaine on postarthroscopic morbidity: A placebo- 

controlled, double-blind trial,” Arthrosc. J. Arthrosc. Relat. Surg., vol. 7, no. 4, pp. 

364–367, 1991, doi: 10.1016/0749-8063(91)90005-I. 

[38] F. Rokhtabnak, M. R. A. Bouyeh, A. S. Siamdust, M. Masoomshahi, and M. 

Aghajani, “Comparison of the effects of intra-articular sole ropivacaine and 

combined ketorolac and ropivacaine for pain control after knee arthroscopy surgery,” 

Br. J. Pain, vol. 9, no. 3, pp. 149–156, 2015, doi: 10.1177/2049463714553312. 

[39] R. Panigrahi, R. Roy, A. K. Mahapatra, A. Prasad, A. Priyadarshi, and N. Palo, 

“Intra-articular Adjuvant Analgesics following Knee Arthroscopy: Comparison 

between Single and Double Dose Dexmedetomidine and Ropivacaine A Multicenter 

Prospective Double-blind Trial,” Orthop. Surg., vol. 7, no. 3, pp. 250–255, 2015, 

doi: 10.1111/os.12182. 

[40] M. El Baz and T. M. Farahat, “Efficacy of adding dexmedetomidine to intra-articular 

levobupivacaine on postoperative pain after knee arthroscopy,” Anesth. Essays Res., 

vol. 13, no. 2, p. 254, 2019, doi: 10.4103/aer.aer_23_19. 

[41] N. Ozdemir, F. N. Kaya, A. Gurbet, A. Yilmazlar, B. Demirag, and B. Onbasi 

Mandiraci, “Comparison of intraarticular bupivacaine and levobupivacaine with 

morphine and epinephrine for knee arthroscopy,” Eurasian J. Med., vol. 45, no. 2, 

pp. 77–82, 2013, doi: 10.5152/eajm.2013.18. 


