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RESUMO 

 

Introdução: A artroplastia total da anca e do joelho estão associadas a dor pós-operatória 

intensa e são dois dos procedimentos cirúrgicos mais comuns mundialmente. A analgesia 

pós-operatória inadequada pode conduzir a atrasos na mobilização e rehabilitação, 

hospitalização prolongada, aumento da incidência de complicações e desenvolvimento de 

dor crónica. Assim, a gestão apropriada da dor pós-operatória é essencial, não só pelo seu 

impacto no processo de recuperação, mas também pela sua associação com maior 

satisfação do doente e melhores resultados perioperatórios e a longo prazo. 

Historicamente, os opióides eram o gold-standard para o controlo da dor pós-operatória. 

Contudo, a atual gestão rápida de pacientes exige redução de custos e mobilização e alta 

hospitalar precoces. Consequentemente, tem havido um aumento do uso de técnicas de 

anestesia regional nas últimas décadas. 

Objetivos: Esta revisão da literatura tem como objetivo reconhecer os avanços na 

anastesia regional ao longo da última década e evidenciar o seu impacto clínico na 

recuperação funcional após prótese total da anca e do joelho. 

Metodologia: Foi realizada uma pesquisa estruturada no PubMed, da qual 84 artigos 

cumpriram todos os critérios de inclusão. Adicionalmente, 14 artigos de diversas 

sociadades profissionais médicas foram selecionados e considerados para avaliação de 

texto integral. 

Resultados: Apesar dos bloqueios neuroaxiais serem frequentemente utilizados em 

cirurgia ortopédica, as técnicas periféricas de anestesia regional têm demonstrado ser mais 

vantajosas. Os bloqueios nervosos periféricos proporcionam alívio da dor semelhante à 

analgesia epidural, mas com recuperação funcional mais rápida e menor morbilidade. 

Todavia, alguns bloqueios nervosos aumentam o risco de bloqueio motor, prejudicando a 

deambulação precoce. Existem vários bloqueios nervosos disponíveis para a prótese total 

da anca e do joelho, mas o bloqueio ou combinação de bloqueios ideal para o controlo da 

dor pós-operatória ainda não foi estabelecido.  

A infiltração local de analgesia é uma técnica simples, menos dispendiosa e aparentemente 

segura que parece proporcionar uma analgesia comparável aos bloqueios nervosos, 

enquanto evita o bloqueio motor e o seu impacto funcional negativo. Apesar da sua eficácia 

após a artroplastia total do joelho ser fortemente apoiada, no que diz respeito à artroplastia 

total da anca, os resultados são inconsistentes. 

Conclusão: Embora não exista atualmente consenso sobre um regime de analgesia 

perioperatória ideal, existe ampla concordância de que os protocolos analgésicos 

multimodais que incluem técnicas de anestesia regional melhoram a reabilitação pós-
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operatória, minimizam as complicações e asseguram a satisfação do paciente após prótese 

total da anca ou do joelho.  

 

Palavras-chave: “Recuperação funcional”; “Anestesia Regional”; “Prótese Total da Anca”; 

“Prótese Total do Joelho”. 
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ABSTRACT 

 

Introduction: Total knee and hip arthroplasty are associated with intense postoperative 

pain and are two of the most common surgical procedures worldwide. Inadequate 

postoperative analgesia can lead to delayed mobilization and rehabilitation, prolonged 

hospitalization, increased incidence of complications and development of chronic pain. 

Thereby, appropriate postoperative pain management is essential, not only for its impact 

on the recovery process, but also for its association with improved patient satisfaction and 

better perioperative and long-term outcomes.  

Historically, opioids were the gold-standard for postoperative pain control. However, current 

fast track patient management demands cost reduction and early mobilization and 

discharge from hospital. Consequently, there has been an increase in the use of regional 

anesthesia techniques in the last decades. 

Objectives: This literature revision aims to acknowledge advances in regional anesthesia 

over the last decade and evidence its clinical impact in functional recovery following total 

hip and knee replacement. 

Methods: A structured search was performed on PubMed, from which 84 articles met all 

the inclusion criteria. Additionally, 14 articles from several medical professional societies 

were selected and considered for full-text assessment. 

Results: Even though neuraxial blocks are frequently used in orthopedic surgery, 

peripheral regional anesthetic techniques have demonstrated to be more advantageous. 

Peripheral nerve blocks provide pain relief similar to epidural analgesia, but with faster 

functional recovery and lower morbidity. 

Nevertheless, some nerve blocks have increased risk of motor blockade, impairing early 

ambulation. There are several nerve blocks available for total hip and knee replacement, 

but the ideal block or combination of blocks for postoperative pain control has not been 

established yet.  

Local infiltration analgesia is a simple, less expensive, and apparently safe technique that 

seems to provide comparable analgesia to nerve blocks while avoiding motor block and its 

negative functional impact. While its effectiveness following total knee arthroplasty is 

strongly supported, in what concerns total hip replacement the results are inconsistent. 

Conclusion: Although there is no current consensus on an optimal perioperative analgesia 

regimen, there is wide agreement that analgesic multimodal protocols that include regional 

anesthesia techniques improve postoperative rehabilitation, minimize complications and 

ensure patient satisfaction following total hip or knee replacement.  
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INTRODUCTION 

 

Total knee arthroplasty (TKA) and total hip arthroplasty (THA) are two of the most 

common surgical procedures worldwide.2,3 Annually, over a million of total joint 

replacements are performed only in the United States of America (USA).4 Furthermore, 

thanks to the longer life expectancy in developed countries, the increase of active elderly 

population that wants to maintain functionality and the concomitant obesity epidemic, 

osteoarthritis is projected to increase dramatically in the coming decades, with a huge 

impact on healthcare resources, economics and patients’ quality of life.4-6 In Portugal, this 

tendency is also reflected. According to Portugal Nacional Statistics Institute, population 

aged 65 years or more is going to increase from 17,4% in 2008 to 32,3% in 2060, with a 

major growth in the population over 80 years old.7 

In this vulnerable population, most of the patients are frail with multiple comorbidities 

and polymedicated, which increases the risk of drug adverse effects and unpredictable 

interactions.8-10 

Both total knee and total hip replacement are associated with intense postoperative 

pain, as 23% of patients refer “severe/extreme” pain after surgery and 54% indicates 

“severe pain at least once”.11-13 Inadequate postoperative analgesia can lead to delayed 

patients’ mobilization and rehabilitation, longer length of stay in the intensive care unit, 

prolonged hospitalization, hospital readmission, decreased quality of life, increased 

incidence of surgical site infections, pulmonary and thromboembolic complications, anxiety 

and cognitive disfunction and development of chronic pain, since patients with uncontrolled 

pain management in the first 48 hours after surgery are limited to a 50 percent chance of 

achieving long-term satisfactory pain relief.2,3,14-18 

Therefore, appropriate pain management is vital, not only for its impact on the 

recovery process, but also for its association with improved patient satisfaction, cost 

reduction and better perioperative and long-term outcomes. 2,16,19 

Historically, opioids were the gold-standard for postoperative pain control. However, 

besides their addictive potential, they are associated with an increased risk of several 

postoperative complications and significative adverse effects like nausea, vomits, 

obstipation, paralytic ileus, sedation, cardiorespiratory depression and pruritus.2,17,20 

In the last decades, the emergence of new techniques and equipment has increased 

the number of analgesia and regional anesthesia modalities available.9 Thereby, the use of 

regional anesthesia techniques such as neuraxial analgesia, peripheral nerve blocks (PNB) 

and local infiltration analgesia (LIA) has become increasingly widespread, since they 

provide adequate postoperative pain relief with less side effects, decreased morbidity and 

reduced perioperative opioid consumption.11,14 Additionally, the financial pressure on health 
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care systems demands rapid mobilization and discharge from hospital while reducing costs, 

which makes regional anesthesia strategies an attractive choice for all patients without 

contraindications.21-23   

A critical assessment of the current literature is warranted to elucidate the 

advantages and drawbacks of each regional anesthesia technique with the ultimate goal of 

further improving postoperative pain management and functional recovery. 

As such, this literature revision aims to acknowledge advances in regional 

anesthesia over the last decade and evidence its clinical impact following total joint 

replacement. 
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METHODS 
 

A search was performed on PubMed during the months of September, October and 

November of 2019 using the following formula of MeSH words: (Recovery[Title/Abstract] 

OR "Recovery of Function"[Mesh]) AND ("Anesthesia, Conduction"[Mesh]) AND 

("Arthroplasty, Replacement, Hip"[Mesh] OR "Arthroplasty, Replacement, Knee"[Mesh]). 

 The filters “human”, “english”, “spanish”, “portuguese” and “publication date from 

2009/10/19 to 2019/10/16” were used. 

Inclusion criteria included studies and review articles that assessed the use of 

regional anesthesia in total hip or knee replacement and its impact in patient functional 

recovery. Articles in other languages, case reports, individual opinion articles, letters to 

authors, studies comparing general and epidural anesthesia, articles regarding 

postoperative complications, articles that were not about total arthroplasty and regional 

anesthesia and articles which full text wasn’t available were excluded. 

A total of 124 publications were screened through the structured search, of which 

84 were selected based on title and abstract potential relevance and considered for full-text 

assessment.  

Moreover, in November of 2019, a search was conducted through several medical 

professional societies, such as: American Society of Anesthesiologists, European Society 

of Anesthesiology, American Society of Regional Anesthesia and Pain Medicine, European 

Society of Regional Anesthesia and Associação Portuguesa de Cirurgia Ambulatória. A 

total of 14 articles about regional anesthesia and perioperative pain management were 

selected for full-text assessment. Figure 1 represents the article selection flowchart. 

Based on the selected articles, the relevant information was collected for the review 

and organized according to the regional anesthesia method used and the type of joint 

replacement. 
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BODY OF THE REVIEW 

 

1. Neuraxial Analgesia  

Selection of anesthetic technique influences the effectiveness of postoperative pain 

relief and functional recovery.24 Neuraxial anesthesia is frequently utilized in joint 

replacement surgery, since it provides adequate intraoperative anesthesia which may be 

extended to postoperative analgesia with epidural technique. Compared to general 

anesthesia, it is associated with decreased incidence of adverse events, lower morbidity 

and mortality and less costs.9,25-27 

Neuraxial techniques include epidural, spinal or combined spinal-epidural 

administration of a local anesthetic, an analgesic (opioid), or both and may be performed 

as a single-dose or continuous infusion to provide analgesia following total knee or hip 

arthroplasty.20,28 Combination of low concentrations of both opioid and a local anesthetic, 

like intrathecal morphine and bupivacaine, creates a synergistic effect, providing adequate 

pain relief in the early postoperative time, a reduction in intravenous opioid requirements 

and a decreased rate of opioid-related side-effects.20,29,30 Regardless of the analgesic 

regimen used, epidural analgesia appears to provide superior pain control with less adverse 

effects than systemic opioid analgesia.31 

Despite that, epidural analgesia is non-selective for unilateral surgery and has 

potential side effects, such as hypotension, urinary retention, motor block limiting 

mobilization and risk of spinal/epidural hematoma in anticoagulated patients with epidural 

catheters, depending on the dose and patient population.9,20,32,33 This is an important 

limitation, as early anticoagulation is strongly recommended as a prophylactic measure to 

reduce the incidence of venous thrombotic events.34 

These complications can increase patients’ morbidity and delay discharge from the 

post-anesthesia care unit and the hospital and have led to a search for alternative modalities 

to improve pain control and functional recovery following major orthopedic surgery.20,21 

Neuraxial blocks have no beneficial effects over peripheral regional techniques, in 

terms of safety, pain control, patient satisfaction, hospital length of stay and long-term 

functional outcomes.30,35 Data comparing continuous epidural analgesia to femoral nerve 

block (FNB) or LIA after TKA, show that both offer better pain relief and early recovery of 

knee flexion angle.26,30,35 This is clinically relevant since minimal improvements in knee 

flexion are needed to accomplish daily activities such as getting up from a chair and climbing 

stairs.34 
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2. Peripheral Nerve Blocks  

Spinal and epidural anesthesia used to be the first choice for lower limb procedures, 

but as fast track patient management became an increasing trend, the use of peripheral 

regional anesthetic techniques has been gaining popularity.1,36 There has been an increase 

in the use of PNB from 6,5% to 8,7% for THA and from 10,3% to 20,4% for TKA, between 

2006 and 2012 in the USA.4 Despite being technically difficult and requiring training and 

practice, lower extremity nerve blocks allow selective unilateral peripheral block, which 

provides pain relief similar to epidural analgesia and intravenous opioids, but with shorter 

functional recovery time, fewer adverse effects, complications and costs.20,31,37 

Thanks to the advances in ultrasonography, needles, catheters and nerve stimulator 

technology, there was a significant improvement in PNB’s quality, allowing better visibility 

of the neural structures and local anesthetic dispersion, lower administration volume, faster 

procedure, lower risk of vascular puncture and higher success rates.20,35,38  

Nevertheless, PNB have potential complications like nerve and vessel injury due to 

local anesthetic neurotoxicity or mechanical trauma, bleeding, heel ulcers and catheter-site 

infection, although these consequences are rare and less severe than those associated 

with neuraxial blockade.20,39,40 Additionally, some nerve blocks have increased risk of motor 

blockade, impairing physical therapy and early ambulation and predisposing patients to 

falls.37,41 Fortunately, peripheral nerve injury is rare and more than 90% of cases have a 

favorable outcome with complete recovery in weeks to months.40,42 

PNB can be administered whether as a single-dose injection or as a continuous 

infusion or intermittent boluses by a catheter, extending the duration of treatment.16,36 Even 

though the optimal regimen for administration of adductor canal block (ACB) and FNB 

remains undefined, studies suggest that in the presence of a multimodal pain management 

protocol, single-shot ACB or FNB alone can provide equivalent analgesia as continuous 

catheter after TKA.43-45 Furthermore, catheters may be technically difficult to insert and are 

associated with several complications like catheter site infection, prolonged nerve palsy, 

nerve injury, heel ulcers and premature displacement due to knee mobilization.39,46,47  

Local anesthetic doses should be adapted to the duration and level of pain of the 

procedure.1,15 Addiction of adjuvants to the anesthetic solution can change the 

pharmacokinetic dynamics, increasing not only the duration of the block, but also 

complication rates.1  

Selection of regional analgesic technique depends on the surgical site.20 PNB 

provide regional anesthesia in the distribution of the nerve blocked, so PNB techniques’ 

practice requires appropriate knowledge of dermatomes, myotomes and osteotomes of the 

lower limb (figure 2).1,16 
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2.1. Peripheral Nerve Block Techniques for Total Hip Arthroplasty 

Hip joint innervation is complex with contributions from both lumbar and sacral 

plexus. The anterolateral region is innervated by the femoral nerve (FN), and the 

anteromedial portion by the obturator nerve (ON). The posterior and inferior parts of the hip 

joint capsule are innervated by the sacral plexus (branches of the sciatic nerve, the nerve 

to the quadratus femoris muscle, and superior gluteal nerve). Nociceptive fibers are 

predominantly located in the anterior and superolateral parts of the hip joint capsule and 

mechanoreceptors are mainly in the posterior region. Lateral femoral cutaneous nerve 

(LFCN) is also important for hip analgesia, since it is responsible for the innervation of the 

skin of the lateral part of the thigh, which is frequently the area of the skin incision.9 

There are several selective nerve blocks available for hip surgery, but the ideal block 

or combination of blocks for postoperative management following THA has not been 

established yet.9  

 

a) Lumbar Plexus Block 

Lumbar Plexus Block (LPB), also known as Psoas Compartment Block, targets FN, 

LFCN and ON, which are major contributions for the innervation of the hip.9 As such, LPB 

is a well-accepted technique for regional anesthesia after THA.9,41  

Available data indicates that both single-shot and continuous LPB are associated 

with significant pain relief and reductions in postoperative opioid consumption after THA.9,31 

Lumbar plexus catheter technique not only reduces postoperative pain ratings in the first 48 

hours, but also allows early discharge from hospital.9 

However, LPB is a deep and technically difficult block, which make it subject to the 

same restrictions of neuraxial blocks in anticoagulated patients because of the risk of 

retroperitoneal bleeding.48 In addiction, it has potential serious complications secondary to 

neuraxial spread, intravascular local anesthetic administration or visceral injury.9 

Although quadriceps weakness is reported in many patients after LPB, when 

compared to FNB, this technique seems to provide better analgesia and mobilization 

following THA.41,48 However, the risk of falls is uncertain and should be considered, 

especially in high-risk patients.31  

 

b) Fascia Iliaca Compartment Block 

Fascia Iliaca Block (FIB), or 3-in-1 block, consists in injecting high volumes of local 

anesthetic in the intermuscular plane, bellow the fascia iliaca, with proximal dispersion to 

the psoas muscle, targeting FN, LFCN, and ON.9,49 It can be used for postoperative 

analgesia following THA as it provides an indirect proximal approach to the lumbar plexus, 

but it is technically easier to perform and has less risk of complications.4 
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Compared to the FNB, FIB technique is safer as it has the advantage that the 

puncture site is more distant from large vessels and femoral nerve, decreasing the potential 

of induced injury.9,50 Despite that, it’s not possible to visualize the spread of local anesthetics 

around the targeted nerves and, consequently, results depend on the adequate spread of 

the solution in the intermuscular plane.50 An adequate volume and correct needle placement 

are necessary to obtain a successful block, without simultaneously increasing the risk of 

local anesthetic systemic toxicity (LAST).50 

Results concerning the efficacy of FIB to treat acute postoperative pain from THA 

are not consistent.50 Studies comparing FIB with LPB or FNB, indicate equivalent 

postoperative analgesia and opioid consumption in all groups and in a 2017 randomized 

controlled trial (RCT), use of continuous FIB resulted in decreased pain scores in the first 

24 hours and 45% reduction in morphine requirements in the first 48 hours postoperatively, 

compared to intravenous analgesia alone.9,50 Nevertheless, other studies couldn’t report 

clinical benefit of FIB and a RCT found spinal morphine to be superior to this nerve block in 

the first postoperative day.4,9 

In spite of these conflicting results, FIB has generally been reported to provide 

superior postoperative analgesia when compared to placebo, regardless of the type of hip 

surgery.9 The lack of evidence might be explained by the different approaches of the iliac 

fascia, since in some trials a supra-inguinal approach was used, while in other studies, they 

preferred an infra-inguinal approach.50 Currently, there is not enough data to establish the 

efficacy and safety of FIB for THA and further search is required to determine the role of 

FIB as a part of a multimodal analgesia protocol after THA.9,50 

 

c) L2 Paravertebral Block 

Although LPB is a reference standard PNB for THA, it can lead to motor blockade, 

impairing fast-track discharge. Thereby, there is a constant search to find more favorable 

alternatives.41 

Paravertebral somatic nerve blocks allow ipsilateral segmental analgesia and have 

been successfully used for several thoracic, abdominal and pelvic procedures and L2 

paravertebral block (PVB) in specific, has recently been reported as an adequate analgesic 

modality in hip arthroscopy.41 

In what concerns pain management following THA, a RCT compared continuous L2 

PVB with LPB and concluded that both techniques resulted in similar pain scores, motor 

preservation and length of stay, but LPB resulted in lower morphine consumption. 

Therefore, as L2 PVB doesn’t seem to have any advantage in terms of rehabilitation 

outcomes compared to LPB and not much is known about its safety profile, it shouldn’t be 

recommend as an alternative to LPB following THA yet.41 
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d) Interfascial Plane Blocks: Quadratus Lumborum Block  

Quadratus lumborum block (QLB) has traditionally been used for abdominal surgery 

because it blocks the anterior branches of thoracoabdominal nerves. In addition, it may be 

extended to the superior branches of the lumbar plexus, through the spread of the 

anesthetic solution into the paravertebral space. Recently, QLB has been reported for hip 

fractures and it has been described to have an analgesic effect for more than 24 hours 

without being associated with muscle weakness, especially with posterior and superficial 

approach. Thus, QLB may have a place in multimodal pain management for hip surgery, in 

order to improve functional rehabilitation, but more well-designed prospective studies are 

needed to evidence the risks and clinical benefits of this block post-THA.9 

 

e) Lateral Femoral Cutaneous Nerve Block 

LFCN is a sensitive branch of the lumbar plexus, which is responsible for the 

innervation of the anterolateral part of the hip. Even so, there is a high individual variability 

in LFCN course and branches, and consequently, in its area of sensory coverage.9 When 

performed alone, effectiveness of LFCN block is limited because surgical incision normally 

extends beyond its innervated skin area.9 However, it can be useful for postoperative pain 

control after THA, if utilized in combination with other blocks.1,9 

 

2.2. Peripheral Nerve Block Techniques for Total Knee Arthroplasty 

Knee joint is innervated anterolaterally by branches of the lumbar plexus (femoral 

and obturator nerves) and posteriorly by the sacral plexus (sciatic nerve).16,43 

Ideal PNB for analgesia of the knee should be balanced between optimizing 

analgesia and providing early ambulation after TKA. This is difficult to accomplish because 

all major nerves that contribute to knee innervation have combined sensory and motor 

function.13,51 As such, the ideal peripheral regional technique for TKA is still a matter of 

debate.12,35 

 

a) Femoral nerve block 

FNB has been the gold-standard approach for postoperative pain management after 

TKA for the last 2 decades and remains a commonly used technique, as it is utilized in 

about 25% of patients following TKA in the USA.44,52 It provides superior pain control, less 

opioid consumption and related side-effects and greater knee flexion and patients’ 

satisfaction when compared to intravenous patient-controlled analgesia or epidural 

analgesia.35 As it comprises both sensory and motor innervation of the knee joint, it can 

cause anesthetic-induced quadriceps weakness and, consequently, increase risk of falls 
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and delayed ambulation.11,53,54 Although falls are a rare event, they may impair 

postoperative recovery and delay discharge.55 

This is an important concern, since modern clinical practice requires adequate 

analgesia with early active mobility (often on the day of surgery) and short length of stay.48,56 

Such goals demand a reappraisal on the way FNB is used.56 One of the techniques that 

has been utilized in order to reduce falls and allow early mobilization is the use of a knee 

immobilizer until the end of the effect of the block and the patient regain quadriceps 

strength.20,44 In combination with a front wheeled walker, it makes possible to use a FNB 

and still be able to ambulate in the immediate post-operative period.44,57  

Nevertheless, motor impairment secondary to FNB has led to a search for other 

alternatives, such as ACB and saphenous nerve block.37,54 

 

b) Adductor canal block 

ACB provides a sensory block of the anteromedial knee and, in recent years, it has 

been emerging as a substitute for FNB, since most studies suggest that it offers at least 

equivalent analgesia with minimal effect on quadriceps strength after TKA.5,16,58 

The advantages of ACB over FNB in terms of motor function are due to anatomical 

reasons.37 Adductor canal is an aponeurotic space in the thigh, extending from the apex of 

the femoral triangle to the adductor hiatus.59,60 It contains multiple afferent sensory nerves, 

including saphenous nerve and only a single efferent motor nerve to vastus medialis.36,60,61 

Therefore, ACB is almost a pure sensory nerve block and infusion of local anesthetics into 

this space provides effective analgesia of the knee and simultaneously spares the majority 

of motor contributions to the lower limb.25,36,39  

Quadriceps strength plays an essential role for balance, gait and knee function 

rehabilitation, so its preservation, even if partial, is crucial for early functional recovery.61,62 

There are a lot of RCTs and meta-analysis comparing ACB to FNB after TKA. 

Although there are inconsistent results in what concerns postoperative analgesia, the 

majority of studies show that pain control at rest or mobilization and opioid consumption are 

not significantly different between ACB and FNB, at any follow up time.11,27,45,53,61 

Otherwise, in terms of functional outcomes, studies consistently favor ACB. It offers 

significantly superior or at least similar results regarding most of the functional recovery 

parameters evaluated such as muscle strength, accessed by quadriceps maximum 

voluntary isometric contraction or manual muscle strength scale, degree of knee extension, 

range of motion and ability to sit, stand upright and ambulate sooner.27,36,37,45,53,61 So, ACB 

seems to be associated with earlier mobility rehabilitation and faster knee function recovery 

at least during the first 48 postoperative hours.27,39,45,61 This is clinically relevant since early 

mobilization, even in the first 24 hours, reduces length of stay, immobility-complications like 
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deep vein thrombosis and overall costs and is one of the best predictors for a good outcome 

after TKA.54,62 It allows effective rehabilitation and rapid return to normal ambulatory 

function, which are also important measures of TKA success, currently.11,39 Moreover, ACB 

is also associated with decreased risk of falls.61 

Nonetheless, the anatomical location of the adductor canal needs to be better 

defined as it remains unclear which is the ideal location of the continuous block and if it has 

impact in ACB effectiveness.11,51,63 A more proximal ACB may provide better pain relief, but 

it can result in greater motor block by targeting more afferent branches of the femoral nerve. 

On the other hand, a distal approach may have a lower risk of muscle weakness yet it may 

not offer adequate analgesia.63 Optimal local anesthetic dose and concentration are also 

still a matter of discussion.61 

Despite that, there is crescent consensus that ACB should be recommended to 

replace FNB as the block of choice for TKA at present.47,53,59 However, like other PNB, it 

can’t provide total analgesia of the knee alone.17,43 Thereby, co-administration of other 

nerve blocks or LIA is essential to optimize postoperative pain treatment after TKA and 

requires further investigation.17,43   

 

c) Saphenous nerve block 

Saphenous nerve passes through the adductor canal and innervates the anterior 

part of the knee capsule, the infrapatellar skin and the medial side of the leg. It is a terminal 

sensory branch of the femoral nerve and is the largest contribution from the femoral nerve 

to the sensory innervation of the knee.11,19,48  

Saphenous nerve block is a recent ultrasound-guided technique that targets the 

distal thigh level of the adductor canal.48 This approach has been gaining considerable 

interest for TKA since it is a sensory block that enables adequate pain relief with less 

quadriceps motor weakness when compared to traditional FNB.48 

A RCT compared combination of intraoperative single-shot LIA with continuous 

saphenous block to LIA catheter alone, in order to improve LIA’s duration and efficacy.46 

Combination of LIA with continuous saphenous block resulted in lower pain scores during 

movement and at rest on the day of surgery and superior capacity to ambulate than LIA 

alone, which represents a determinant milestone in the recovery process after TKA.46,64 

Thereby, this combination appears to be a promising strategy, but further studies are 

needed to elucidate its effectiveness.48  

 

d) Sciatic Nerve Block  

In general, FNB and ACB are the preferred PNB to extend pain treatment after 

TKA.27,30,47 However, none of these techniques provides complete analgesia of the joint 
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since the posterior aspect of the knee is innervated by the sciatic nerve and, in some 

patients, by a posterior branch of the obturator nerve.43,65 The sciatic nerve consists of the 

tibial and common peroneal nerves, which are responsible for the innervation of the 

posterior region of the leg and plantar region and anterolateral leg and dorsum of the foot, 

respectively.66  

Therefore, the combination of FNB with a sciatic nerve block (SNB) seems to be an 

adequate choice to address posterior knee pain and, consequently, optimize pain control 

after TKA.30,67 In fact, combined FNB and SNB have been shown to provide better 

postoperative analgesia than FNB alone.16 A 2016 meta-analysis suggest that the addiction 

of SNB to FNB reduces morphine consumption at the first postoperative day and decreases 

knee pain at rest and during movement, whether a single-shot or a continuous block is 

used.68 On the other hand, no differences were found regarding functional recovery 

outcomes.68 

In what concerns long-term outcomes, an RCT concluded that although adding SNB 

to continuous FNB improves short-term postoperative analgesia, it doesn’t improve knee 

function, stiffness and pain level at rest and during mobilization at 3 and 12 months post-

TKA.69  

Due to blockade of the common peroneal nerve, SNB is associated with motor 

inhibition of the entire lower limb below knee, increasing risk of postoperative falls, ischemic 

heel ulcers and foot drop that can mask surgically induced peroneal nerve injury and may 

delay postoperative rehabilitation.48,65,66  

The available data supporting the benefit of using SNB in combination with FNB 

following TKA is marked by significant heterogeneity, especially when combined with a 

multimodal analgesic regimen.67,68 As additional use of SNB is associated with potential 

risks and additional time, costs and technical skills, more prospective studies on the 

effectiveness of this block are needed, so it can be recommended as a standard block after 

TKA.35,67,68 Currently, its use should be considered according to the risk-to-benefit ratio of 

each patient individually.35,67 

 

e) Selective Tibial Nerve Block  

Since it only blocks tibial nerve component of the sciatic nerve, selective tibial nerve 

block (TNB) could be an alternative to provide pain relief to the posterior aspect of the knee, 

while avoiding foot drop due to common peroneal nerve block.66 

A prospective randomized study showed that selective TNB performed in the 

popliteal fossa can provide the same analgesic efficacy as SNB while avoiding complete 

blockade of the common peroneal nerve when combined with FNB for patients undergoing 

TKA.66 Other RCT showed that TNB resulted in superior pain control and better ambulation 
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than ONB, when combined to LIA and ACB.65 This suggests that tibial nerve contribution to 

the sensory block of the posterior knee might be clinically more important than common 

peroneal nerve.66 These results are difficult to compare with other studies because there is 

high variability in local anesthetic’s preference, definition of success and assessment time.66 

 

f) Interspace between Popliteal Artery and Posterior Capsule of the Knee 

block 

ACB provides analgesia to the anterior and medial aspects of the knee joint, but not 

to the posterior capsule, as it doesn’t have effect on deep genicular nerves.5,70 As such, 

these patients have moderate to severe pain in the posterior aspect of the knee, hindering 

complete knee extension and early ambulation.70 

SNB used to be the first choice to block pain in the posterior region of the knee. 

However, it involves common peroneal nerve, resulting in complete sensorial and motor 

block of the calf, foot and ankle.5,70  

Ultrasound-guided local anesthetic infiltration of the Interspace between Popliteal 

Artery and Posterior Capsule of the Knee (IPACK) has been described as an alternative 

approach to target posterior knee pain, that appears to provide adequate posterior knee 

analgesia without affecting muscle strength, since it only blocks the terminal sensory 

branches of the tibial nerve, sparing the motor branches of the tibial and peroneal nerves.5,70 

This results in early ambulation and, consequently, in better rehabilitation and functional 

recovery.70 

Patients who receive a combination of FNB+IPACK block have a significantly lower 

postoperative opioid consumption, compared to continuous FNB alone and a prospective 

control trial found that the combination of ACB and IPACK resulted in significantly better 

pain scores on postoperative day 0, better range of motion and ambulation distance 

compared to ACB alone.5,70 Other study showed that ACB+IPACK reduces length of stay 

and improves ambulation distance, although with slightly superior opioid consumption 

compared to FNB+IPACK block.70 A retrospective review reported that continuous 

ACB+IPACK is associated with shorter hospitalization, decreased opioid requirements and 

opioid related adverse events, increased discharge to home, further ambulation and lower 

pain scores, when compared to single-shot FNB plus liposomal bupivacaine pericapsular 

injection.12 

Combination of ACB and IPACK block is a promising technique due to its analgesic 

efficacy and muscle-sparing characteristics.5,70 Nevertheless, there are few published 

studies that assess effectiveness of IPACK block, so further large randomized studies are 

necessary to evaluate its utility in postoperative pain management after TKA.70 
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g) Obturator Nerve Block 

ON innervates the medial part of the hip and knee, which makes it potentially useful 

for THA and TKA.1 Despite that, it remains unclear whether Obturator Nerve Block (ONB) 

alone or combined with other PNB can significantly improve pain relief after total joint 

replacement, or if it has possible advantages compared with other peripheral regional 

techniques.9,65 

A study described that the combination of ONB and LFCN block can be effective in 

acute pain management after hip fracture surgery, yet other RCTs didn’t found clinical 

benefit in using ONB. Nonetheless, the current evidence is mostly based in indirect 

comparison and must be interpreted with caution.9 

In what concerns TKA, previous studies showed that ONB added to FNB or femoral 

triangle block (FTB) results in better pain relief than FNB alone, but other studies didn’t 

found additional advantages.65 In a 2016 RCT, addiction of ONB to FTB after TKA resulted 

in a 90% decrease in morphine consumption, reduced opioid related side effects and better 

pain relief compared with single FTB or LIA, without impairing mobility, as all patients in the 

ONB+FTB group were able to perform the Timed Up and Go (TUG) test in the first 

postoperative 24 hours.71 In prior studies, combined ONB and FNB seem to be inferior to 

SNB plus FNB.65 However, triple block combining ONB, ACB and TNB with LIA has shown 

to improve immediate functional recovery in the first postoperative day following TKA.65 

 

3. Local infiltration analgesia 

LIA consists in injecting a local anesthetic, alone or in combination with other 

analgesic adjuncts, directly into the operative field or around joint space before surgical 

wound closure, involving both capsular and soft tissues.9,16 Due to its simplicity, 

convenience and apparent safety, LIA has gained widespread acceptance over the last 

decade as an alternative method of providing pain control for patients undergoing hip and 

knee replacement.48,72,73 

LIA requires minimal instrumentation and technical skills as it can be administered 

intraoperatively by the surgeon, without the risk of neurovascular injury and the additional 

time and procedural cost of the administration of a PNB by a specialized anesthesiologist 

preoperatively.16,54,74 Beyond that, it blocks pain conduction directly at its origin, decreasing 

body’s central response to pain, preventing systemic side effects and motor block of the 

lower limb, one of major problems of other regional anesthesia techniques.30,73,75,76 

The biggest disadvantage of local infiltration is its short duration of action.77 LIA’s 

effect is limited to a few hours, as the injected local solution is reabsorbed from the operative 

site.72 To prolong pain relief, a catheter can be placed in the periarticular space, with 

continuous infusion of local anesthetic solution.72 However, several RCTs have 
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demonstrated no benefit in using a catheter over single-shot technique and continuous 

techniques are associated with increased risk of local infection and local anesthetic toxicity 

by local anesthetics tissue infiltration.16,30,48,72  

Infiltrated solutions normally contain a local anesthetic such as bupivacaine or 

ropivacaine, epinephrine, a narcotic like morphine, an anti-inflammatory (usually ketorolac), 

with some mixtures also containing dexamethasone.16 The optimal mixture of local 

infiltration analgesia is not yet defined, as well as the ideal method and location.2,75 These 

variables are very difficult to control when comparing LIA studies.75 

 

3.1. Local Infiltration Analgesia for Total Hip Arthroplasty 

From an anatomical perspective, LIA should be particularly convenient for THA as 

the sensory innervation of the hip is complex and may extend from T12 (subcostal nerve) 

to S1 (proximal sciatic branches).48 Nevertheless, studies using LIA for analgesia after THA 

show mixed results and its use has not been generally recommended yet.9,78 

In a 2016 RCT, LIA has shown to significantly reduce pain scores in the first 24 

hours after surgery, but no significant differences were found in opioid consumption, length 

of stay and early and long-term functional recovery outcomes, such as day to get out of bed 

alone and the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC 

score).73  

Moreover, several RCTs found that LIA as a part of a multimodal analgesic regimen 

doesn’t provide any additional analgesic benefit or reduction in opioid consumption, which 

means LIA may not be effective or required when multimodal pain management is given 

following THA.72,79,80 

These results contrast with previous RCTs that suggest that LIA reduces pain scores 

and opioid requirements in patients who had undergone THA, but the differences could be 

justified by the absence of a comprehensive multimodal regimen in those studies.9,48,72  

Unlike TKA, it’s not consensual which structure should be infiltrated to provide pain 

relief after THA, yet a recent RCT found that use of LIA to block lateral cutaneous and 

subcostal nerves didn’t show clinically relevant analgesic benefits after a straight lateral 

approach THA.78 

One of the main causes of postoperative pain is local tissue damage due to surgical 

procedure.78 This may explain why LIA doesn’t have consistent results following THA since 

there is high variability in the surgical approach of the hip and different combination of 

analgesics and methods of administration of LIA in the previous RCTs, making results 

difficult to interpret.48,78,80 Further research should focus on the ideal composition, volume 

and location of LIA for each THA approach separately.78 
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3.2. Local Infiltration Analgesia for Total Knee Arthroplasty 

In contrast to THA, efficacy of LIA for analgesia following TKA is strongly supported 

and has become one of the cornerstones of rapid recovery protocols in TKA.9,30,78  

Like PNB, the use of LIA is associated with improved pain control, inferior opioid 

consumption and related side-effects and decreased length of stay, when compared to 

systemic narcotics or epidural analgesia.16,30,48,76 

Contrary to previous studies, a recent RCT found that performing LIA in addition to 

a standardized multimodal analgesia regimen not only results in reduced resting and 

dynamic pain scores and decreased opioid requirements on the first postoperative day, but 

also in increased patient satisfaction rates in patients undergoing TKA.54  

As duration and efficacy of LIA are not sufficient to provide pain relief for TKA’s 

postoperative period alone, adding it to nerve blocks like ACB or saphenous nerve block 

may provide additional benefit and warrants consideration.13,16,46,48  

 

a) Local Infiltration Analgesia versus Femoral Nerve Block with or without 

Sciatic Nerve Block 

Compared to FNB, LIA seems to provide similar pain control while avoiding motor 

block and its negative functional impacts.16,81 Overall, studies comparing FNB to LIA, show 

no significant differences in pain intensity at rest or in opioid consumption.16,24 However, LIA 

results in better knee function, earlier functional recovery, easier rehabilitation and shorter 

hospitalization.33,82-84  

As SNB produces significant motor impairment, LIA can be an option to provide 

postoperative analgesia of the knee.54  

A prospective randomized trial that compared the combination of FNB and SNB, 

FNB plus posterior LIA and FNB alone within a multimodal analgesic regimen, found no 

differences in pain scores at rest or with movement in the first 48 hours and in the functional 

outcomes between the 3 groups.67 According to this study, addiction of SNB or posterior 

LIA to FNB appears to have no clinical benefits.67 

However, a retrospective study comparing combination of FNB with single-shot SNB 

or with posterior LIA revealed significant better mobilization, muscle strength and pain 

reduction in early postoperative period in the LIA group, although FNB+SNB resulted in no 

falls or short-term complications and functional recovery was comparable after 7 days 

among both groups.30 

A RCT comparing LIA with a combination FNB and single-shot SNB after TKA found 

that despite both pain scores and narcotic consumption were higher in the LIA group on the 

day of surgery, quadriceps function (assessed by quadriceps extensor lag and ability to 

straight-leg raise) was lower in the PNB group until the afternoon of postoperative day 2.77 
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Moreover, PNB group was associated with higher rate of neurological sequelae at 6 weeks 

follow-up (12% versus 1% in the LIA group).77 

This earlier return of quadriceps function with LIA can be clinically important as it 

allows earlier intensive rehabilitation, decreases the risk of early immobilization 

complications such as deep venous thrombosis and results in nearly half a day less length 

of stay, which in some cases, can mean discharge one day sooner.30,77  

 

b) Local Infiltration Analgesia combined with Adductor Canal Block 

Since ACB alone doesn’t provide appropriate analgesia to the posterior knee and 

LIA has a short duration of action, it has been suggested that combined the two techniques 

could be advantageous.13,65,85 

In a 2018 prospective study, Sankineani et al. concluded that patients receiving ACB 

and multimodal peri-articular infiltration have demonstrated better pain scores and better 

range of motion in the immediate postoperative period than ACB alone, although there was 

no difference at the time of discharge.85 A RCT comparing ACB with LIA or combined 

ACB+LIA found that patients who received ACB alone had higher immediate postoperative 

pain scores at rest or knee bending, followed by patients who received LIA alone. Patients 

with combined ACB+LIA reported the lowest pain scores, with significantly less 

postoperative pain on walking compared with those who received ACB or LIA only.86 Other 

recent RCT concluded that addition of ACB to LIA is associated with improved analgesic 

profile when compared to LIA alone, despite there were no differences in TUG test on 

postoperative day 2 or in global functional outcomes at 3 months postoperatively.13  

Nevertheless, this is controversial as several recent RCTs reported that ACB alone 

is inferior for perioperative pain control and early mobility than either LIA alone or ACB+LIA, 

but there were no significant differences between LIA and ACB+LIA. This suggests that 

these techniques have non-additive action and its combination is not superior to LIA 

alone.16,54,58,62 Moreover, this association involves the use of a high total dose of local 

anesthetic with increased potential for LAST.60  

Therefore, it’s not clear that adding ACB to LIA has clinically relevant benefits and 

additional studies are needed to determine if the increased cost and risks associated with 

ACB are warranted.58,86   

 

4. Multimodal analgesic regimen 

Pain perception is complex and mediated by multiple pathways and mechanisms.8 

Each class of analgesic agents has a different site of action, so when classes with 

synergistic effects are combined, several pathways are targeted at the same time.8,18,20,44 
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This maximizes multimodal effect and allows optimization of pain control while limiting 

associated adverse effects of the different treatment strategies.8,18,20 

In the last decade, there has been a significant improvement in postoperative pain 

management, focusing on the implementation of comprehensive multimodal analgesic 

protocols with the ultimate goal of reducing perioperative opioid use, improving clinical 

outcomes and functional recovery and simultaneously reducing length of hospital stay and 

costs.14,20,58,70,85,87 

These protocols vary widely between institutions, but typically incorporate a 

combination of preoperative oral analgesic drugs, postoperative oral or intravenous 

narcotics and at least one form of regional anesthesia, which is the keystone of multimodal 

analgesia in hip and knee replacement surgery.35,77 The several elements of a multimodal 

regimen can be chosen according to individual clinical factors, provider's preference and 

experience and patient’s desire, after discussing the available options and its risks and 

benefits.1,18,44 

Although there is no current consensus on an optimal perioperative pain 

management regimen, there is wide agreement that multimodal protocols that include 

regional anesthesia techniques improve perioperative patient care, since they minimize 

postoperative pain, decrease morbidity, facilitate early mobilization and rehabilitation and 

maximize patient satisfaction following THA and TKA.12,14,49,77,88 Therefore, “enhanced 

recovery” or “fast-track” programs are being developed to standardize care and hasten 

patient's discharge without an increase in pain, complications, and readmissions, benefiting 

not only patients, but also surgeons and hospital systems.12,14 Pre-operative education and 

faster rehabilitation are the most important components to achieve these improvements.88 
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CONCLUSION 

 

For an intervention to be considered superior to another, it needs to result in 

improved pain control and at least similar, if not better, rehabilitation outcomes. Despite 

there is still debate of which strategy is most effective for THA and TKA currently, regional 

anesthesia, especially peripheral regional anesthesia techniques have been established as 

optimal analgesic methods for postoperative pain management in the last years. Both 

peripheral nerve blocks and local infiltration analgesia are associated with superior 

analgesia, lower morbidity, earlier hospital discharge and better functional outcomes 

following THA or TKA. 

Multiple patient and procedure factors must be balanced when choosing the 

appropriate analgesic strategy. As functional recovery of the quadriceps may be affected 

by regional anesthesia modalities, clinicians should consider the motor involvement of each 

technique when establishing individual postoperative rehabilitation protocols after total hip 

or knee replacement. 

Regardless of which regional anesthesia technique is used, a comprehensive 

multimodal pain management should be employed, ideally in the setting of an enhanced 

recovery program.  

In most of the studies assessed, functional recovery aspects are infrequently 

reported, and when reported, they are mostly secondary outcomes of the trial and, 

therefore, do not have as much statistical strength as primary outcomes. Thereby, additional 

investigation in the form of large prospective randomized control trials is warranted to clarify 

the potential benefits and effect of regional anesthesia techniques on functional recovery 

after total joint replacement and determine the optimal multimodal postoperative analgesic 

strategy for these patients. 
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Figure 2 – Cutaneous, muscular and bone innervation of each peripheral nerve of the 
lumbar and sacral plexus.1  
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