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Local infiltration analgesia adds no clinical benefit in pain control to peripheral nerve 1 

blocks after total knee arthroplasty 2 

 3 

ABSTRACT 4 

Purpose: To evaluate the effect of the local infiltration of analgesics for pain after total 5 

knee arthroplasty in patients treated with femoral and sciatic peripheral nerve blocks. The 6 

secondary objective was to detect differences in analgesic consumption as well as blood 7 

loss after local infiltration of analgesics. 8 

Methods: Prospective randomized double-blinded study in patients who underwent a TKA 9 

for knee osteoarthritis under spinal anesthesia and treated with femoral and sciatic nerve 10 

blocks. This study compared 50 patients treated with local infiltration with ropivacaine, 11 

epinephrine, ketorolac and clonidine and 50 patients treated with a placebo with the same 12 

technique. The Visual analogic score were registered postoperatively at 2, 6, 12, 24, 36, 48 13 

and 72 hours after surgery. Analgesic consumption was also registered. Both groups of 14 

patients were treated with the same surgical and rehabilitation protocols. 15 

Results: A significant difference of one point was found in the visual analogic pain scores 16 

12 hours after surgery (0.6 ± 1.5 vs 1.7 ± 2.3). There were no significant differences in the 17 

visual analogic pain scores evaluated at any other time between 2 and 72 hours after 18 

surgery. No significant differences were found in the required doses of tramadol or 19 

morphine in the postoperative period. Postoperative hemoglobin and blood loss were also 20 

similar in both groups. 21 

Conclusion: Adding local infiltration of analgesics to peripheral nerve blocks after TKA 22 

surgery only provides minimal benefit for pain control. This benefit may be considered as 23 

non-clinically relevant. Moreover, the need for additional analgesics was the same in both 24 

groups. Therefore, the use of local infiltration of analgesics treatment in TKA surgery 25 

cannot be recommended if peripheral nerve blocks are used. 26 

 27 

Keywords: Total knee arthroplasty, pain control, local infiltration of analgesics, peripheral 28 

nerve blocks 29 

Level of evidence: Level I.  30 
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INTRODUCTION 31 

Pain after total knee arthroplasty (TKA) is very frequent and is sometimes severe. Failure 32 

to control pain adequately postoperatively impedes physical therapy and may cause anxiety, 33 

suboptimal range of motion (ROM), longer hospital stays, an increased incidence of 34 

thromboembolic disease and worse postoperative functional outcomes [6, 10, 27]. 35 

The classical treatment of postoperative analgesia was achieved with intravenous opioids, 36 

but this treatment caused frequent negative side effects like confusion, pruritus, 37 

constipation, nausea and vomiting or respiratory depression [27]. For decades, the use of 38 

epidural infusions with local anaesthetics provided analgesia without the side effects of 39 

opioids [2], but other complications like urinary retention, hypotension, and spinal 40 

hematoma were seen. Over the last decade, the use of peripheral nerve blocks (PNB) [1, 15, 41 

33] and local infiltration of analgesics (LIA) [9, 14, 17, 22, 28, 30] techniques have been 42 

more and more frequently used after TKA surgery because of their proven benefit in 43 

postoperative analgesia. Their use encourages better collaboration in the rehabilitation 44 

process, decreases hospitalization time and makes for better functional TKA outcomes. 45 

Several studies have compared the use of epidural anesthesia with LIA [13] and some of 46 

them have shown the greater efficacy of LIA[32]. Other studies have compared the use of 47 

PNB with LIA and shown that both techniques are useful in controlling postoperative pain 48 

in TKA [1, 33]. However, to our knowledge, no study has assessed the additional benefits 49 

of LIA in controlling pain and improving functional outcomes after TKA in patients treated 50 

postoperatively with femoral and sciatic PNB. 51 

The main objective of this study was to evaluate pain levels in two groups of patients after 52 

TKA and femoral and sciatic PNB: one group with LIA and the other without LIA. The 53 

hypothesis was that adding LIA to PNB might lead to better pain control after TKA. The 54 

secondary objective was to detect differences in analgesic consumption and blood loss after 55 

LIA. 56 

 57 

MATERIALS AND METHODS 58 

Prospective, randomized, double-blinded study was carried out that included all patients 59 

who underwent a TKA from September 2013 to June 2014. The inclusion criteria were: age 60 

between 40 to 85 years and diagnose of knee osteoarthritis. Other diagnoses were not 61 
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included. The exclusion criteria are listed in table 1. Those patients who chose to participate 62 

provided informed consent.   63 

Randomization was done with a software program and the list was known by the Pharmacy 64 

Department of our institution for the preparation of the liquid to infiltrate, but remained 65 

blinded to the surgeon and postoperative evaluators until the end of the study. Patients were 66 

randomized into group A (study group) or group B (control group). In Group A, the 67 

periarticular injections included 246.25 mg of ropivacaine 5 mg/mL (49.25 mL), 0.5 mg of 68 

epinephrine 1 mg/mL (0.5 mL), 30 mg of ketorolac 30 mg/mL (1 mL), 0.08 mg of 69 

clonidine 0.1 mg / mL (0.8 mL), and 48.45 mL of saline were added to the medications to 70 

make a total of 100 mL. In group B, the periarticular injections included 100 mL of normal 71 

saline, which was injected in the same way as for the study group.  72 

The hospital pharmacy prepared and labeled the medication according to the randomization 73 

schedule (which had peel-off labels that were removed sequentially, one by one, as each 74 

subject was enrolled) and kept the documentation. The Pharmacy Department delivered the 75 

injections to the operating room unmarked so that the surgeons were blinded to group 76 

assignment. The surgeons, patients, nurses, and physical therapists remained blinded to the 77 

assigned group throughout the study. Blinding remained unbroken for all patients. Of the 78 

101 patients enrolled, one patient was excluded from the analysis because he was exitus at 79 

5 months postoperatively (not related to TKA).The final analysis included 100 patients (50 80 

in each group) (Figure 1). 81 

The sample analyzed consisted of 100 patients (75 women and 25 men) with 72.1 years 82 

(SD 6.9) in average. There were 55 right knees and 45 left knees. The mean body mass 83 

index (BMI) was 30.6 (SD 4.9). The American Society of Anesthesiology (ASA) score was 84 

1 in 2% of the cases, 2 in 69% and 3 in 29%. 85 

The main associated pathologies requiring chronic medication were hypertension (82%), 86 

dyslipidemia (43%), diabetes mellitus (29%) and depression (18%). 87 

Procedures 88 

All surgeries were done under spinal anesthesia with 10 to 15 mg of bupivacaine. 89 

Intraoperative conscious sedation was not restricted by the protocol.   90 

A medial parapatellar approach was used for all patients. All implants were posterior-91 

stabilized and cemented and included patellar resurfacing. Electrocautery was used for 92 
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hemostasis. The tourniquet was used in all cases and released after wound closure. A deep 93 

drain was placed for drainage and kept in the knee for 24 hours. A dose of 10 mg/Kg of 94 

tranexamic acid was administered intravenously to the patients 15 minutes before 95 

tourniquet release to decrease postoperative bleeding. Postoperative cryotherapy was used 96 

in all cases. 97 

In all patients, the surgeon infiltrated the 100mL of liquid prepared by the hospital 98 

pharmacy in the soft tissues around the joint with a syringe and a 0.8mm gauge needle. The 99 

injections were given after component cemented implantation as follows: behind the knee 100 

into posterior soft tissues (30mL), into the medial (25mL) and lateral (25mL) gutters 101 

(including the femoral periosteum) and into subcutaneous tissue (20 mL) [11]. After joint 102 

infiltration, the surgeon proceeded to the suture by planes. 103 

Postoperatively, the anesthesiologist proceeded to PNB guided by ultrasound (femoral and 104 

sciatic blocks with a single dose of 40 mL of bupivacaine 0.25 % + adrenaline, making for 105 

a total of 100 mg of bupivacaine administered). The PNB were always done at least one 106 

hour after the intraarticular infiltration of the study group to minimize the possibility of 107 

toxic doses of anesthetic drugs in plasma. 108 

The parenteral protocol of postoperative analgesia was as follows: paracetamol 1g /8h iv. 109 

and dexketoprofen 50 mg/8h iv. If the patient had a pain greater than 3 on the VAS, 110 

tramadol 1 mg/kg iv every 6 hours was used. If the VAS remained greater than 3 at 30 111 

minutes after a tramadol dose, a dose of morphine 0.01 mg / kg s.c. was administered.  112 

Early ambulation, and enoxaparine 40mg/24 h s.c. for 4 weeks was the standard 113 

prophylaxis against deep venous thrombosis. Cephazoline for 24 hours was used as the 114 

antibiotic prophylaxis. 115 

During the first 3 days after surgery, a nurse asked for and registered the patients’ VAS 116 

scores from 0 (indicating no pain) to 10 (indicating extreme pain) at 2, 6, 12, 24, 36, 48, 117 

and 72 hours postoperatively. The use of rescue analgesia (tramadol and morphine) was 118 

also registered. 119 

A blood analysis (hemogram, including red cell count and hemoglobin concentration) was 120 

requested at 24 and 72 hours postoperatively. Three physical therapists measured the 121 

passive ROM of the knee joint at 4 days, 2 weeks and 6 months after surgery with the 122 

patient in a supine position with a manual 30cm plastic goniometer 0-to-360º per 1º.  The 123 
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rehabilitation protocol included beginning passive motion of the knee and standing-up 24 124 

hours after surgery. 125 

The clinical and functional status of the patient was evaluated with the Knee Society Score 126 

(KSS) score[4] preoperatively and 6 months after surgery. 127 

The study received approval from the IRB (Parc de Salut Mar 2012/4987). 128 

Statistical Analysis 129 

All data collected for this study was entered into an Excel database (Microsoft Office 2003, 130 

Redmond, WA) and analysed using the SPSS 18.0 (SPSS Inc., Chicago, IL) statistical 131 

program. A descriptive analysis of the sample was done using rates for categorical 132 

variables, and the mean and standard deviations for continuous variables. Demographic and 133 

clinical characteristics were examined across the two treatment groups to test the 134 

randomization. To compare differences between the two treatment groups either a Chi-135 

square or a Fisher exact test was used for the analysis of categorical variables and the 136 

Student’s t-test was used for continuous variables. Statistical significance was set at p<0.05. 137 

Based on a power analysis, a sample size of 48 patients in each group was estimated to 138 

detect a 1.5-point difference in the visual analogic scale (VAS) score with a standard 139 

deviation of  2.0 points, a P value of .05, and a power of 80% or higher.  140 

 141 

RESULTS 142 

The main preoperative hemoglobin was 13.8 g/dL (SD 1.2). The main preoperative ROM 143 

was 108.2 (SD 10.9) degrees. The main preoperative KSS scores were 40.5 (SD 13.4) in the 144 

Knee Score and 52.0 (SD 13.9) in the Functional Score. 145 

No significant differences were found between both groups in terms of baseline 146 

demographics (age, gender, BMI, ASA score), side of surgery or in preoperative 147 

assessment of pain, range of motion (ROM) or KSS scores. 148 

After analyzing the postoperative VAS pain scores, a significant difference of 1 point was 149 

found at 12 hours after surgery, being lower in the study group (p=0.008). There were no 150 

significant differences in VAS pain scores evaluated at 2, 6, 24, 36, 48 or 72 hours after 151 

surgery (figure2). Upon analyzing the VAS scores in the categories of good pain control 152 

(VAS ≤ 3) or bad pain control (VAS>3), no significant differences between the groups in 153 

any of the times of evaluation after surgery were observed. 154 
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No significant differences between groups were found in the cumulative required doses of 155 

tramadol in the postoperative period (Table 2). The number of patients requiring morphine 156 

as a rescue medication was also similar in the control group and the study group (23 vs. 18 157 

on the first day, 14 vs. 9 on the second day and 1 vs. 4 on the third day). 158 

The postoperative hemoglobin evaluated at 1 day (mean 11.1 g/dL SD 1.0) and 3 days 159 

(mean 10.1 g/dL, SD 1.2) after surgery showed no differences between both groups. The 160 

hemoglobin drop (difference between postoperative and preoperative values) was also 161 

similar in both groups (n.s.). The blood loss measured in the drainage (mean 190 mL, SD 162 

146 mL) was also similar in both groups. Only three patients (two in the control group and 163 

one in the study group) needed an allogenic blood transfusion (n.s.).  164 

No patient fall was registered during the postoperative period in the control or in the study 165 

groups. The mean ROM was similar between both groups on the fourth day (group A 75.9º 166 

vs. group B 75.0º, n.s.), second week (97.3º vs. 98.7º) and sixth month (109.0º vs. 107.6º) 167 

postoperatively. 168 

The postoperative KSS scores increased very significantly with respect to the preoperative 169 

values in both groups, but were similar in the study group (Knee 89.9 (SD 12.2) Function 170 

83.1 (SD 18.8)) and in the control group (Knee 91.1 (SD 9.3) Function 82.4 (SD 15.1)) 171 

There were no complications that we could attribute to the injected medications. In the 172 

study group, there was a case of stiffness requiring arthroscopic arthrolysis and two acute 173 

infections that were successfully treated after debridement, an insert exchange and 174 

antibiotics. In the control group, there was a pulmonary embolism, two cases of stiffness 175 

requiring arthroscopic arthrolysis and one exitus caused by a brain lymphoma 5 months 176 

after surgery (this patient was excluded in the final analysis). 177 

 178 

DISCUSSION 179 

The main finding of this study is that adding LIA to PNB after TKA surgery provides only 180 

minimal benefit to pain control. In the present study, only the VAS 12 hours after surgery 181 

was significantly reduced in the LIA group, but the difference (one point in the VAS score) 182 

can be considered as non-clinically relevant. Moreover, the need for additional analgesics 183 

was the same in both groups. As in previous reports[22], no complications related to these 184 

techniques were found in this study.  185 
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Spinal anaesthesia reduces postoperative morbidity as well as postoperative pain and 186 

morphine consumption in comparison to general anaesthesia [26]. It was used in all the 187 

analysed patients. 188 

Advances in nerve stimulation and ultrasound technologies have made the PNB more 189 

popular over the last decade by achieving good pain control in the immediate postoperative 190 

period after TKA reducing the side effects [10]. On the other hand, the use of PNB can 191 

have some inconveniences, which includes difficult ambulation while the nerve block is in 192 

effect that can cause the patient to falls. Nevertheless, such a fall is more frequent if a 193 

continuous catheter has been used instead of single-shot techniques [19]. The most 194 

frequently used PNB in TKA surgery is the femoral block with a single-shot which may 195 

warrant good analgesia up to 24 hours [12]. The use of the sciatic block with the femoral 196 

block seems to improve pain control in the posterior aspect of the knee [7] and is also 197 

associated with increased patient satisfaction [12]. This combination was used in this study. 198 

With the rehabilitation protocol used, that of not trying to stand up for the first 24 hours 199 

after surgery, no patient fall was registered during the postoperative period. 200 

The use of intraoperative LIA with a combination of medications is very useful in reducing 201 

postoperative pain and opioid consumption and provides effective pain relief while 202 

permitting early rehabilitation [16, 20, 21, 24, 29, 31]. Its use is effective for the first 6 to 203 

12 hours after surgery. Several combinations have been tried. One the most successful 204 

cocktails combines ropivacaine, ketorolac, and epinephrine, with or without clonidine [3, 205 

11, 23]. This mixture should be injected in the periosteum, joint capsule and soft tissues 206 

under direct visual control before wound closure. LIA has been proposed for use in addition 207 

to PNB [16], but as far as we know, there is a lack of evidence about this combination. 208 

As the medication included in the injection in the study group had 0.5 mg of epinephrine, a 209 

reduction effect in the bleeding was to be expected [8, 25]. Nevertheless, the postoperative 210 

haemoglobin and the drained blood were similar in both groups and there was no reduction 211 

in the transfusion requirements. The reason may be that a low rate of transfusion was 212 

observed in this study in comparison to previous studies that evaluated transfusion 213 

requirements after LIA which included epinephrine [8]. Therefore, the potential benefit in 214 

decreasing the bleeding after surgery has not been proved in this study. 215 
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This study was designed considering a multimodal analgesia approach, which is based on 216 

the use of multiple techniques and multiple pain modulators at relatively low doses, which 217 

affect different steps along the pain pathway to use lower opioid doses [5, 18].  Good pain 218 

control has been stated to be necessary for the patient to perform the usual postoperative 219 

rehabilitation [5, 10]. In this study, as both groups of patients achieved low VAS scores (no 220 

higher than 3, on average, at any time studied after surgery), the final ROM and KSS scores 221 

were similar in both groups. Therefore, we failed to prove a better functional result if LIA 222 

is added to PNB in controlling postoperative pain.   223 

This study has some limitations. The first is that using PNB, a fast-track postoperative 224 

rehabilitation was not used because of the risk of patient falls. However, beginning to stand 225 

up the day following surgery is a widely accepted rehabilitation protocol. The second is that 226 

the study was powered to detect VAS differences but the study might have been 227 

underpowered to detect differences in other secondary variables like the doses of analgesics 228 

or blood loss. A third limitation is that three different anaesthesiologists, four surgeons and 229 

three physical therapists were involved in the treatment of these patients, but the bias of 230 

different people involved was minimized for the randomized assignment of treatment. The 231 

last limitation is that only one cocktail of medications in LIA has been tested, but other 232 

combinations might be more effective when added to PNB. However, some studies 233 

considered the combination used the most useful one when used in LIA [11]. 234 

 235 

CONCLUSION 236 

An attempt was made to add the known benefits of LIA to the benefits of PNB, but the 237 

effect on the pain perceived by patients after TKA surgery is minimal, with no effect on 238 

consumption of analgesics needed. Moreover, no differences in the blood loss were found. 239 

Therefore, the addition of treatment with LIA after TKA surgery is not recommended when 240 

PNB are used. 241 
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Figure 1: CONSORT Flow diagram shows the enrollment process in this trial 
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FIGURE 2- VAS values (main and SD) at different times after surgery. Only values at 12 h (*) were 

significantly different (p=0.008). The values in the other evaluations were n.s. 
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 Allergy to any of the medications of the study 

 Contraindication to or failure of spinal anesthesia 

 Psychiatric disease 

 Polyneuropathy 

 Weight less than 60 kg 

 Treatment with skin patches of morphic derivatives analgesics (fentanyl, buprenorphine)  

 Treatment with antiarrhythmic drugs class III (eg. amiodarone) 

 Treatment with potent CYP1A2 inhibitors (fluvoxamine, enoxacin) 

 No withdrawal of non-steroidal anti-inflammatory drugs (NSAIDs) or corticosteroids 24 

hours before surgery 

 Known drug or alcohol abuse 

 Diagnosis of inflammatory arthritis 

 Previous major surgery on the operated knee 

 

Table 1- Exclusion criteria 

Table



 STUDY GROUP (A) CONTROL GROUP (B) p-Value 

6 hours 25 25 n.s. 

12 hours 27 31 n.s. 

24 hours 31 42 n.s. 

48 hours 69 79 n.s. 

72 hours 116 127 n.s. 

  

TABLE 2- Cumulative dosis of Tramadol used to achieve pain control after surgery. No 

differences were found between groups. Each dose was calculated with the 1 mg/Kg formula 

  

Table



 


