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 Total joint arthroplasty is truly one of the great surgical advances of the 
twentieth century. It has led to relief of pain and improved mobility in count-
less sufferers of arthritis throughout the world. The surgical techniques and 
advances in implant design have led to outstanding outcomes in the vast 
majority of patients undergoing these procedures. In many hospital centers, 
joint replacement surgery has become a common procedure, and protocols 
and clinical pathways continue to evolve in the management of these patients. 
Certainly, as important as surgical outcome is the perioperative management 
of patients undergoing joint replacement. Today, arthroplasty surgeons are 
performing replacement surgery on patients who are complex medically and 
require profi cient perioperative management to mitigate serious complica-
tions. These include thromboembolic, wound and periprosthetic infection 
which can be life threatening and catastrophic. Pain management, particu-
larly after total knee replacement, continues to be a problem in a subset of 
patients and can lead to a poor surgical result. Drs. Andrea Baldini and 
Patrizio Caldora have edited a magnifi cent and much needed text which pro-
vides crucial information on the perioperative management of the arthro-
plasty patient. To my knowledge, there is no other text that covers this 
material in a comprehensive way and brings a multidisciplinary approach to 
the topic. 

 The editors have provided current and evidence-based approaches to 
blood management, thromboembolic prophylaxis, pain management, infec-
tion, and wound problem prevention and treatment. Many of these areas 
remain heavily debated, but each author documents literature-based ratio-
nale for the treatment options recommended. The international perspective 
is another strength of this book in that authors represent a broad spectrum of 
arthroplasty expertise globally. Each chapter begins with the “open ques-
tions” which are still debated and then provides scientifi c data for the 
answers to these controversial questions. Do we need potent anticoagulant 
agents in patients undergoing joint replacement, how can we prevent alloge-
neic transfusion and when should we transfuse a patient, what is the best 
anesthetic technique for arthroplasty, how do you manage the recalcitrant 
pain after arthroplasty, how do you prevent this pain from occurring at all, 
and what should you do with a draining wound—these are but a few of the 
important and constantly debated questions in the arthroplasty patient, and 
answers are provided in this book. 

   Foreword      
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 Cost-effectiveness is a topic which is of global concern in heath care and 
particularly in joint replacement surgery. This is addressed thoroughly in 
Baldini and Caldora’s book in many areas of recovery from joint replace-
ment. Early mobilization of the patient is important to reduce thromboem-
bolic problems, and accelerated clinical pathways have led to early discharge 
from the hospital. It is crucial, however, that quality and patient safety not be 
compromised in any measures which reduce cost to the arthroplasty interven-
tion. Often, hospitals harbor virulent and resistant organisms, and the safest 
environment for the patient is home, and this is emphasized in this text. 

 I congratulate Drs. Baldini and Caldora on a superb accomplishment in 
providing a much needed and comprehensive book. It deals with issues of 
perioperative medicine which are present in a fragmented way in other arthro-
plasty texts. Here in one place physicians, anesthesiologists, pain manage-
ment providers, infectious disease experts, and orthopedic surgeons will fi nd 
the most useful and evidence-based information on signifi cant topics that 
often determine surgical outcome. It should become a text that is on the desk 
not sitting on the book shelf of every physician and surgeon that cares for 
arthroplasty patients.  

    Thomas     P.     Sculco    
  Hospital for Special Surgery 

  New York ,  NY ,  USA      

Foreword
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  Pref ace   

 Scientifi c research on the medical management of patients undergoing arthro-
plasty has offered new and useful insights to clinical practice in the last 
decade. In the fi eld of hip and knee arthroplasty surgery, the medical aspects 
that most affect the fi nal outcome of the procedure are pain management, 
hemostasis balance, and infection control. 

 For this reason, we have asked leading national and international experts 
to participate in the preparation of this volume, which is divided into three 
sections: each of these parts include topics related to the management of 
pain, hemostasis, and infection. The authors – and we thank them deeply – 
represent all medical fi gures who work every day around the arthroplasty 
patient: orthopedic surgeons, anesthesiologists, cardiologists, physiatrists, 
rheumatologists, and infectious disease specialists. 

 Enhanced control of postoperative pain and bleeding is nowadays 
allowing faster recovery of patients compared to the past decades, without 
associated complication risks. This positively refl ects on a multitude of 
health-related factors. We believe that the orthopedic surgeon should be 
sensitive to the improvements in the medical management of their patients 
with the same emphasis they have for the advancements in implant design, 
materials, and surgical technique. 

 Several medical aspects in the management of the arthroplasty patients are 
still controversial. For this reason, some chapters are composed by two 
authors who are presenting their different points of view around the same 
topic. 

 Each chapter is characterized    by a specifi c format, which begins with a 
list of typical, open questions, the most common issues that the practitioner 
usually wants to clear in their daily practice; they are answered to throughout 
the chapter; and they are then outlined in the fi nal list of key points. 

 We hope that readers of these chapters will fi nd the contents full of hints 
for learning, practical, and most of all useful. The fi nal benefi ciaries of this 
book will be our patients, who will defi nitely benefi t, during their journey 
through arthroplasty surgery, from the application of the knowledge and tips 
offered by our admirable authors. 

 Florence, Italy Andrea Baldini 
 Arezzo, Italy Patrizio Caldora  



  



xi

  Part I Hemostasis Control (Bleeding/Thromboembolism)

 1 Modern Patient Blood Management in Arthroplasty ...............  3
Grazia Gentilini and Alvaro Ringressi

 2  How to Reduce Blood Transfusion to a Minimum 
in Total Knee Arthroplasty .........................................................  19
Irene Miniati, Caterina Guarducci, Andrea Baldini, 
and Emmanuel Thienpont

 3  Antiplatelet Therapy in Patients with Coronary 
Stent Undergoing Orthopedic Surgery: Is It Still 
No Man’s Land? ...........................................................................  41
Roberta Rossini, Giuseppe Musumeci, 
and Leonardo Bolognese

 4  LMWHs: Are Still the Gold Standard in Arthroplasty? 
Arguments in Favor .....................................................................  51
Rosanna Abbate, Maddalena Pazzi, Lorenza Rossi, 
and Gabriele Cioni

 5  The Rationale for the Use of Multimodal 
Thromboprophylaxis with Limited Anticoagulation 
in Patients Undergoing Total Joint Replacement: Arguments 
Against LMWHs Being Still the Gold Standard .......................  61
Erik Schnaser, Alejandro Gonzalez Della Valle, 
Nigel Sharrock, and Eduardo A. Salvati

 6  A Low Hemoglobin Transfusion Trigger is Not Dangerous: 
Arguments in Favor .....................................................................  73
Henrik Husted 

 7  A Low Hemoglobin Transfusion Trigger Is Not Dangerous: 
Arguments Against ......................................................................  79
Grazia Gentilini and Alvaro Ringressi

  Contents    



xii

 8  Controversy: Should All Patients Undergoing TJA Receive 
Pre- and Postoperative Ultrasound Screening 
for Detection of DVT? ..................................................................  89
Massimiliano Marcucci, Pier Francesco Indelli, 
Angelo Graceffa, Xuan-Phien Pham, Marco Scardino, 
Antonino Gurgone, and Federica Martorelli

Part II Pain Control

 9  What Works and What Does Not Work for Pain 
Control in Arthroplasty ...............................................................  105
Giorgio Danelli and Marco Gardini

10  Mental Preparation of the Patient to the Arthroplasty 
Procedure ......................................................................................  115
Jonathan Lorenzo Chiti

11 Pain Control Protocols for Hip and Knee Arthroplasty ...........  121
James H. MacDonald

12  Cost-Effectiveness of the Various Modalities 
for Pain Control............................................................................  131
Sandrine Wiramus, David Delahaye, Sébastien Parratte, 
Jacques Albanese, and Jean-Noël Argenson

13 Pain After Knee Arthroplasty: An Ongoing Battle ..................  141
Irina Grosu, Patricia Lavand’homme, 
and Emmanuel Thienpont

14  Pain Management in Total Knee Arthroplasty: 
A Surgeon-Anesthesiologist Cooperation ..................................  167
Paolo Adravanti, Giuseppe Calafi ore, and Aldo Ampollini

15  Dealing with Pain in a “Fast-Track” Protocol: 
The Experience of a European Professional ..............................  173
Henrik Husted

16  Dealing with Pain Using a “Fast-Track” (Multimodal) 
Protocol: The Experience from the United States .....................  179
Priscilla K. Cavanaugh, Snir Heller, and Javad Parvizi

17  Perspectives: Best Techniques for Local Wound 
Infi ltrations ...................................................................................  195
Emmanuel Thienpont and Francesco Traverso

Part III Infection Control

18 Prevention of Infection: The Host Factors .................................  211
Matteo Carlo Ferrari and Guido Grappiolo

19 Prevention of Infection: The Wound Factors ............................  219
Pouya Alijanipour and Javad Parvizi

Contents



xiii

20  Environmental Factors and Infection in Total Joint 
Replacement Surgery ...................................................................  235
Erik Schnaser and Alejandro Gonzalez Della Valle

21 The Fight Against the Slime: Can We Ever Win? ....................  253
Michele Lisanti, Nicola Piolanti, Enrico Tagliaferri, 
Lorenzo Andreani, Paolo Parchi, and Francesco Menichetti

22 Antibiofi lm Strategies in Orthopedics: Where Are We? ..........  269
Carlo Luca Romanò, Nicola Logoluso, and Lorenzo Drago

23  Perspectives: The Best Prophylaxis 
for Primary Arthroplasty ............................................................  287
Massimo Innocenti, Giovanni Riccio, Christian Carulli, 
Gabriele Ristori, Fabrizio Matassi, and Roberto Civinini

24  Perspectives: How to Deal with Fever (38 °C) 
After Arthroplasty: The Infectivologist’s Point of View...........  297
Tiziana Ascione, Giovanni Balato, and Pasquale Pagliano

25  Perspectives: How to Deal with Fever (38 °C) 
After Arthroplasty: The Surgeon’s Point of View ....................  303
Federica Rosso, Lorenzo Mattei, Matteo Bruzzone,
Federico Dettoni, Davide Edoardo Bonasia, 
and Roberto Rossi

26  Perspectives: Prolonged Wound Drainage 
(7 Days) After Hip Arthroplasty .................................................  315
Lorenzo Castellani and Alberto Farese 

Contents



  



xv

  Contributors 

     Rosanna     Abbate       Department of Experimental and Clinical Medicine, 
  AOU Careggi, University of Florence,    Florence,   Italy      

     Paolo     Adravanti       Department of Orthopaedics,   “Città di Parma” Clinic,  
  Parma,   Italy      

     Jacques     Albanese       Department of Anaesthesiology,   Hôpital de la 
Conception, Aix-Marseille University,    Marseille,   France      

        Pouya     Alijanipour       Rothman Institute of Orthopaedics at Thomas 
Jefferson University,    Philadelphia,   PA ,  USA      

     Aldo     Ampollini       Department of Orthopaedics,   “Città di Parma” Clinic,  
  Parma,   Italy      

     Lorenzo     Andreani       Ortopedia e Traumatologia I,   Azienda Ospedaliera 
Universitaria Pisana,    Pisa,   Italy      

     Jean-Noël     Argenson       Department of Orthopedic Surgery,   Institute for 
Locomotion, Aix-Marseille University,    Marseille,   France      

     Tiziana     Ascione       Department of Infectious Diseases,   “D. Cotugno” 
Hospital, AORN “Dei Colli”,    Naples,   Italy      

     Giovanni     Balato       Department of Orthopaedic Surgery,   University 
‘Federico II’,    Naples ,  Italy      

     Andrea     Baldini       Orthopaedics Unit,   IFCA Clinic,    Florence,   Italy   

  Humanitas Clinical and Research Center,    Milan,   Italy      

     Leonardo     Bolognese       Cardiovascular and Neurological Department,  
 Azienda Ospedaliera,    Arezzo,   Italy      

     Davide     Edoardo     Bonasia       Azienda Ospedaliera Citta’ della Salute e della 
Scienza, Centro Traumatologico Ortopedico Hospital, University of Torino,  
  Torino,   Italy      

     Matteo     Bruzzone       Mauriziano Umberto I Hospital, University of Torino,  
  Torino,   Italy      

     Giuseppe     Calafi ore       Department of Orthopaedics,   “Città di Parma” Clinic,  
  Parma,   Italy      



xvi

     Christian     Carulli       Orthopaedic Clinic,   University of Florence, 
   Florence,   Italy      

     Priscilla     K.     Cavanaugh       Rothman Institute of Orthopaedics at Thomas 
Jefferson University,    Philadelphia,   PA ,  USA      

     Jonathan     Lorenzo     Chiti       Orthopaedic Unit ,  IFCA Clinic ,   Florence ,  Italy      

     Gabriele     Cioni       Department of Experimental and Clinical Medicine , 
 AOU Careggi, University of Florence,    Florence ,  Italy      

     Roberto     Civinini       Orthopaedic Clinic,   University of Florence , 
  Florence ,  Italy      

     Giorgio     Danelli       Department of Anesthesia, Analgesia and Perioperative 
Medicine,   Istituti Ospitalieri di Cremona ,   Cremona ,  Italy      

     David     Delahaye       Department of Anaesthesiology ,  Hôpital Sainte-
Marguerite, Aix-Marseille University ,   Marseille,   France      

     Federico     Dettoni       Mauriziano Umberto I Hospital, University of Torino , 
  Torino,   Italy      

     Lorenzo     Drago       Clinical-Chemistry and Microbiology Lab, 
  Istituto Ortopedico IRCCS Galeazzi,    Milan,   Italy      

     Alberto     Farese       Infectious and Tropical Diseases Unit ,  Azienda 
Ospedlaiero Universitaria Careggi,    Florence ,  Italy      

     Matteo     Carlo     Ferrari       Hip Orthopedics and Prosthesis ,  Humanitas Clinical 
and Research Center ,   Rozzano, Milan ,  Italy      

     Marco     Gardini       Department of Anesthesia, Intensive Care and Pain 
Therapy ,  Azienda Ospedaliero-Universitaria di Parma ,   Parma ,  Italy      

     Grazia     Gentilini       Immunohematology and Transfusion Service ,  Azienda 
Ospedaliero–Universitaria Careggi ,   Florence ,  Italy      

     Alejandro     Gonzalez Della Valle       Department of Orthopaedic Surgery , 
 Hospital for Special Surgery ,   New York ,  NY ,  USA      

     Angelo     Graceffa       Department of Orthopaedic Surgery ,  Center of 
Excellence for Articular Replacement (Centro Eccellenza Sostituzioni 
Articolari Toscana, CESAT), University of Florence, Florence, Italy ,     

  “In Cammino” Foundation ,   Fucecchio, Florence ,  Italy      

     Guido     Grappiolo       Hip Orthopedics and Prosthesis ,  Humanitas Clinical and 
Research Center ,   Rozzano, Milan ,  Italy      

     Irina     Grosu       Department of Anesthesiology ,  Cliniques Universitaires 
St Luc ,   Brussels ,  Belgium      

     Caterina     Guarducci       Orthopaedics Unit ,  IFCA Clinic ,   Florence ,  Italy      

     Antonino     Gurgone       Hip and Knee Arthroplasty and Arthroscopic Unit,  
 Humanitas Clinical and Research Center ,   Rozzano, Milan ,  Italy      

Contributors



xvii

     Snir     Heller       Rothman Institute of Orthopaedics at Thomas Jefferson 
University ,   Philadelphia ,  PA ,  USA      

     Henrik     Husted       Orthopedic Department ,  Hvidovre University, Hospital of 
Copenhagen ,   Hvidovre ,  Denmark      

     Pier     Francesco     Indelli       Department of Orthopaedic Surgery ,  Center of 
Excellence for Articular Replacement (Centro Eccellenza Sostituzioni 
Articolari Toscana, CESAT), University of Florence ,   Florence ,  Italy   

  “In Cammino” Foundation ,   Fucecchio, Florence ,  Italy   

  The Breyer Center for Overseas Study, Stanford University in Florence , 
  Florence ,  Italy      

     Massimo     Innocenti       Orthopaedic Clinic ,  University of Florence , 
  Florence ,  Italy      

     Patricia     Lavand’homme       Department of Anesthesiology ,  Cliniques 
Universitaires St Luc ,   Brussels ,  Belgium      

     Michele     Lisanti       Ortopedia e Traumatologia I ,  Azienda Ospedaliera 
Universitaria Pisana ,   Pisa ,  Italy      

     Nicola     Logoluso       Center for Reconstructive Surgery and Osteoarticular 
Infections (Centro di Chirurgia Ricostruttiva e delle Infezioni Osteo-
articolari – C.R.I.O.), Istituto Ortopedico IRCCS Galeazzi ,   Milan ,  Italy      

     James     H.     MacDonald       Orthopaedic and Sports Medicine Center ,  Anne 
Arundel Medical Center ,   Annapolis ,  MD ,  USA      

     Massimiliano     Marcucci       Department of Orthopaedic Surgery ,  Center of 
Excellence for Articular Replacement (Centro Eccellenza Sostituzioni 
Articolari Toscana, CESAT), University of Florence ,   Florence ,  Italy   

  “In Cammino” Foundation ,   Fucecchio, Florence ,  Italy      

     Federica     Martorelli       Hip and Knee Arthroplasty and Arthroscopic Unit , 
 Humanitas Clinical and Research Center ,   Rozzano, Milan ,  Italy      

     Fabrizio     Matassi       Orthopaedic Clinic ,  University of Florence , 
  Florence ,  Italy      

     Lorenzo     Mattei       Mauriziano Umberto I Hospital, University of Torino , 
  Torino ,  Italy      

     Francesco     Menichetti       U.O. Malattie Infettive ,  Azienda Ospedaliera 
Universitaria Pisana ,   Pisa ,  Italy      

     Irene     Miniati       Orthopaedics Unit ,  IFCA Clinic ,   Florence ,  Italy      

     Giuseppe     Musumeci       Cardiovascular Department ,  AO Papa Giovanni 
XXIII ,   Bergamo ,  Italy      

     Pasquale     Pagliano       Department of Infectious Diseases ,  “D. Cotugno” 
Hospital, AORN “Dei Colli” ,   Naples ,  Italy      

Contributors



xviii

     Paolo     Parchi       Ortopedia e Traumatologia I ,  Azienda Ospedaliera 
Universitaria Pisana ,   Pisa ,  Italy      

     Sébastien     Parratte       Department of Orthopedic Surgery ,  Institute for 
Locomotion, Aix-Marseille University ,   Marseille ,  France      

     Javad     Parvizi       Rothman Institute of Orthopaedics at Thomas Jefferson 
University ,   Philadelphia ,  PA ,  USA      

     Maddalena     Pazzi       Department of Experimental and Clinical Medicine , 
 AOU Careggi, University of Florence ,   Florence ,  Italy      

     Xuan-Phien     Pham       The Breyer Center for Overseas Study, Stanford 
University in Florence ,   Florence ,  Italy      

     Nicola     Piolanti       Ortopedia e Traumatologia I ,  Azienda Ospedaliera 
Universitaria Pisana ,   Pisa ,  Italy      

     Giovanni     Riccio       Regional Center for Infectious Diseases and Septic 
Orthopedics (Centro Specialistico Regionale Malattie Infettive e 
Ortopedia Settica, MIOS), Local Healthcare Unit ASL 2 Savonese, 
Ospedale Santa Maria di Misericordia ,   Albenga ,  Italy      

     Alvaro     Ringressi       Immunohematology and Transfusion Service ,  Azienda 
Ospedaliero–Universitaria Careggi ,   Florence ,  Italy      

     Gabriele     Ristori       Orthopaedic Clinic ,  University of Florence ,   Florence , 
 Italy      

     Carlo     Luca     Romanò       Center for Reconstructive Surgery and Osteoarticular 
Infections (Centro di Chirurgia Ricostruttiva e delle Infezioni Osteo-
articolari – C.R.I.O.), Istituto Ortopedico IRCCS Galeazzi ,   Milan ,  Italy      

     Lorenza     Rossi       Department of Experimental and Clinical Medicine ,  AOU 
Careggi, University of Florence ,   Florence ,  Italy      

     Roberto     Rossi       Mauriziano Umberto I Hospital, University of Torino , 
  Torino ,  Italy      

     Lorenzo     Castellani       Reconstructive Articular Surgery Unit ,  IFCA – Villa 
Ulivella ,   Florence ,  Italy      

     Roberta     Rossini       Cardiovascular Department,   AO Papa Giovanni XXIII , 
  Bergamo ,  Italy      

     Federica     Rosso       Mauriziano Umberto I Hospital, University of Torino , 
  Torino ,  Italy      

     Eduardo     A.     Salvati       Department of Orthopaedic Surgery ,  Hospital for 
Special Surgery ,   New York ,  NY ,  USA      

     Marco     Scardino       Hip and Knee Arthroplasty and Arthroscopic Unit , 
 Humanitas Clinical and Research Center ,   Rozzano, Milan ,  Italy      

     Erik     Schnaser       Department of Orthopaedic Surgery ,  Hospital for Special 
Surgery ,   New York ,  NY ,  USA      

Contributors



xix

     Nigel     Sharrock       Department of Orthopaedic Surgery ,  Hospital for Special 
Surgery ,   New York ,  NY ,  USA      

     Enrico     Tagliaferri       U.O. Malattie Infettive ,  Azienda Ospedaliera 
Universitaria Pisana ,   Pisa ,  Italy      

     Emmanuel     Thienpont       Department of Orthopaedics ,  University Hospital 
Saint Luc ,   Brussels ,  Belgium      

     Francesco     Traverso       Hip and Knee Arthroplasty and Arthroscopic Unit , 
 Humanitas Clinical and Research Center ,   Rozzano, Milan ,  Italy      

     Sandrine     Wiramus       Department of Anaesthesiology ,  Hôpital de la 
Conception, Aix-Marseille University ,   Marseille ,  France      

Contributors


	Foreword
	Preface
	Contents
	Contributors
	Part I: Hemostasis Control (Bleeding/Thromboembolism)
	1: Modern Patient Blood Management in Arthroplasty
	1.1	 Introduction
	1.2	 Background
	1.2.1	 Risks of Transfusion
	1.2.2	 Concerns About Blood Inventory
	1.2.3	 Escalating Costs

	1.3	 Focus on PBM
	1.3.1	 Preoperative Anemia
	1.3.2	 Physiological Tolerance of Anemia

	1.4	 Structure of PBM Programs
	1.4.1	 Preoperative Management
	1.4.1.1	 Preoperative Assessment
	1.4.1.2	 Preoperative Measures
	1.4.1.3	 Iron Therapy
	1.4.1.4	 Erythropoiesis-Stimulating Agents (ESAs)
	1.4.1.5	 Withdrawal of Drugs
	1.4.1.6	 Autologous Blood Donation

	1.4.2	 Intraoperative Management
	1.4.3	 Postoperative Management

	References

	2: How to Reduce Blood Transfusion to a Minimum in Total Knee Arthroplasty
	2.1	 Introduction
	2.2	 Preoperative Optimization of Patients Undergoing Joint Arthroplasty
	2.3	 Perioperative Reduction of Blood Loss by the Surgeon
	2.3.1	 Anesthetic Technique
	2.3.2	 Pharmacologic Agents: Tranexamic Acid
	2.3.3	 Direct Hemostasis
	2.3.3.1	 Mechanical Hemostasis
	2.3.3.2	 Cauterization
	2.3.3.3	 Chemical Hemostasis
	2.3.3.4	 Good Surgical Practice
	2.3.3.5	 Synovectomy
	2.3.3.6	 Avoidance of Opening the Femoral Canal
	2.3.3.7	 Tourniquet
	2.3.3.8	 Surgical Drains


	2.4	 Optimization of the Reduction of Postoperative Blood Loss
	2.4.1	 Limb Positioning
	2.4.2	 Compression Bandaging
	2.4.3	 Adequate Pain Control
	2.4.4	 Cryotherapy

	2.5	 Prospective Randomized Study Performed at IFCA Clinic, Florence, Italy
	2.5.1	 Aim of the Study

	2.6	 Materials and Methods
	2.6.1	 Statistical Analysis

	2.7	 Results
	2.8	 Discussion
	References

	3: Antiplatelet Therapy in Patients with Coronary Stent Undergoing Orthopedic Surgery: Is It Still No Man’s Land?
	3.1	 Introduction
	3.2	 Clinical Implications
	3.3	 Evidence-Based State of the Art
	3.4	 Antiplatelet Therapy: To Stop or to Maintain?
	 Conclusions
	References

	4: LMWHs: Are Still the Gold Standard in Arthroplasty? Arguments in Favor
	4.1	 Introduction
	4.2	 Systematic Reviews and Meta-analysis of Interventional Studies for Preventing Venous Thromboembolism Post-total Hip Replacement and Post-total Knee Replacement
	4.3	 What Literature Says: LMWH Versus “Old” and “New” Anticoagulants
	4.3.1	 LMWH Versus UFH
	4.3.2	 LMWH Versus Warfarin
	4.3.3	 Enoxaparin Versus Fondaparinux
	4.3.4	 LMWH Versus Factor Xa Inhibitors
	4.3.5	 LMWH Versus Dabigatran

	4.4	 Comments and New Perspectives
	 Conclusions
	References

	5: The Rationale for the Use of Multimodal Thromboprophylaxis with Limited Anticoagulation in Patients Undergoing Total Joint Replacement: Arguments Against LMWHs Being Still the Gold Standard
	5.1	 Historical Perspective on Venous Thromboembolism
	5.2	 Thromboembolic Disease Following Elective Surgery in the Twenty-First Century
	5.3	 Myths and Challenges Associated with Chemoprophylaxis
	5.4	 The Framework and Scientific Basis for Multimodal Thromboprophylaxis
	5.5	 Multimodal Prophylaxis
	5.6	 Preoperative Risk Stratification and Discontinuation of Procoagulant Medication
	5.7	 Discontinuation of Procoagulant Medications
	5.8	 Regional Anesthesia
	5.9	 Intraoperative Heparin During THR Surgery
	5.10	 Early Mobilization and Intermittent Pneumatic Compression
	5.11	 Chemoprophylaxis
	5.12	 Clinical Results of Multimodal Thromboprophylaxis
	5.13	 How Does Multimodal Thromboprophylaxis Compare to Other Thromboprophylaxis Protocols?
	5.14	 Pulmonary Embolism: No Longer the Leading Cause of Postoperative Mortality
	5.15	 Concerns with the Routine Use of Anticoagulants for Prophylaxis
	5.16	 Summary
	References

	6: A Low Hemoglobin Transfusion Trigger is Not Dangerous: Arguments in Favor
	6.1	 Introduction
	6.2	 Definition of the Problem
	6.3	 A Low Hemoglobin Transfusion Trigger and Outcome
	 Conclusion
	References

	7: A Low Hemoglobin Transfusion Trigger Is Not Dangerous: Arguments Against
	7.1	 Introduction
	7.2	 Discussion About Methodology Used in Clinical Studies
	7.3	 Physiological Trigger Points
	7.4	 New Perspectives
	References

	8: Controversy: Should All Patients Undergoing TJA Receive Pre- and Postoperative Ultrasound Screening for Detection of DVT?
	8.1	 Arguments in Favor of Pre- and Postoperative US Screening for All TJA Patients
	8.1.1	 Introduction
	8.1.1.1	 Materials and Methods
	8.1.1.2	 Results
	Preoperative Period
	Postoperative Period

	8.1.1.3	 Discussion


	8.2	 Arguments Against Pre- and Postoperative US Screening for All TJA Patients
	8.2.1	 Introduction
	8.2.2	 Diagnosis
	8.2.3	 Discussion

	References


	Part II: Pain Control
	9: What Works and What Does Not Work for Pain Control in Arthroplasty
	9.1	 Background
	9.2	 Systemic Analgesia
	9.3	 Regional Anesthetic Techniques
	References
	Further Suggested Reading


	10: Mental Preparation of the Patient to the Arthroplasty Procedure
	10.1	 Introduction
	10.2	 Preoperative Information
	10.3	 Preoperative Psychological Screening
	10.4	 Relaxation Techniques
	References

	11: Pain Control Protocols for Hip and Knee Arthroplasty
	11.1	 Introduction
	11.2	 Preoperative Preparation
	11.2.1	 Educating the Patient on Your Center’s Recovery Protocol
	11.2.2	 Preoperative Physical Therapy
	11.2.3	 Identify Special Needs
	11.2.4	 Preoperative Medications in the Holding Area

	11.3	 Intraoperative Surgical and Anesthesia Techniques
	11.3.1	 Anesthesia: General vs. Regional
	11.3.2	 Peripheral Blocks
	11.3.3	 Intra-articular Injections

	11.4	 Postoperative Care
	11.4.1	 Standard Protocol
	11.4.2	 Total Hip Replacement Protocol with No Postoperative Physical Therapy
	11.4.3	 Surgery Center Total Joint Replacement: Same-Day Protocol
	11.4.4	 Other Medications and Options

	 Conclusion
	References

	12: Cost-Effectiveness of the Various Modalities for Pain Control
	12.1	 Introduction
	12.2	 Principles of Analgesia
	12.3	 Cost of Multimodal Analgesia
	12.3.1	 Systemic Analgesia
	12.3.1.1	 Non-opioid Analgesia
	Ketamine
	Gabapentin
	Intravenous Lidocaine

	12.3.1.2	 Opioid Analgesia

	12.3.2	 Intrathecal and Epidural Analgesia
	12.3.3	 Peripheral Analgesia
	12.3.3.1	 Blocks and Perineural Catheters Devices
	Indications, Feasibility and Cost
	Hip Arthroplasty
	Knee Arthroplasty

	12.3.3.2	 Infiltration of Local Anaesthetic


	 Conclusion
	References

	13: Pain After Knee Arthroplasty: An Ongoing Battle
	13.1	 Introduction
	13.2	 Pain Mechanisms in TKA
	13.2.1	 Incisional Pain
	13.2.2	 Peripheral Sensitisation After TKA
	13.2.3	 Central Sensitisation After TKA

	13.3	 Postoperative Pain After TKA
	13.3.1	 Incidence and Characteristics of Acute Pain After TKA
	13.3.2	 Predictive Factors for Severe Postoperative Pain

	13.4	 Persistent Postsurgical Pain After TKA
	13.4.1	 Incidence, Characteristics and Evolution
	13.4.2	 Predictive Factors of Persistent Pain and Poor Recovery
	13.4.3	 Risks Associated with the Treatment of CPSP

	13.5	 Perioperative Management of Patients Undergoing TKA
	13.5.1	 Less Invasive Surgery and Rapid Recovery Protocols for TKA
	13.5.2	 Multimodal Analgesia in Modern Perioperative Pain Management
	13.5.3	 Non-opioid Adjuvants
	13.5.4	 Locoregional Anaesthesia
	13.5.5	 Innovative Other Techniques
	13.5.6	 The Concept of Prehabilitation

	 Conclusion
	References

	14: Pain Management in Total Knee Arthroplasty: A Surgeon-Anesthesiologist Cooperation
	14.1	 Introduction
	14.2	 Patient Characteristics
	14.2.1	 Psychological Aspects
	14.2.2	 Sex, Age, and Ethnic Origin
	14.2.3	 Pain Intensity and Joint Deformity

	14.3	 Preoperative Anesthesiologist Assessment and Pain Therapy
	14.4	 Multimodal Anesthesia
	14.4.1	 Preoperative Therapy
	14.4.2	 Perioperative Therapy: Peripheral Nerve Blocks and Epidural Catheter
	14.4.3	 Perioperative Therapy: Intra-articular Injection
	14.4.4	 Postoperative Therapy: Multimodal Analgesia

	14.5	 Pain Management at Discharge
	 Conclusions
	References

	15: Dealing with Pain in a “Fast-Track” Protocol: The Experience of a European Professional
	15.1	 Introduction
	15.2	 Preoperative Evaluation of the Patient
	15.3	 Choice of Anesthesia
	15.4	 Choice of Intraoperative Analgesia
	15.5	 Choice of Postoperative Pain Treatment
	15.6	 Other Considerations Regarding Pain Reduction
	 Conclusion
	References

	16: Dealing with Pain Using a “Fast-Track” (Multimodal) Protocol: The Experience from the United States
	16.1	 Introduction
	16.2	 Pain Perception
	16.3	 Multimodal Pain Management
	16.4	 Components of Multimodal Pain Management
	16.4.1	 Neuraxial Analgesia
	16.4.1.1	 Spinal Analgesia
	16.4.1.2	 Epidural Analgesia

	16.4.2	 Peripheral Nerve Block
	16.4.3	 Cryotherapy
	16.4.4	 Acetaminophen
	16.4.5	 NSAIDs and COX-2 Inhibitors
	16.4.6	 Gabapentin/Pregabalin
	16.4.7	 Tramadol
	16.4.8	 Local Analgesia
	16.4.9	 Ketamine
	16.4.10 Author’s Preferred Approach

	16.5	 Overview
	References

	17: Perspectives: Best Techniques for Local Wound Infiltrations
	17.1	 The Injection Site Matters
	17.1.1	 Supporting Points
	17.1.2	 Introduction
	17.1.3	 The Consequences of Postoperative Pain
	17.1.4	 The Evolution of Analgesia in TKA
	17.1.5	 Multimodal Analgesia
	17.1.6	 Local Infiltration Analgesia
	17.1.7	 Current Evidence for LIA in TKA
	17.1.8	 Differences in LIA Technique May Affect Efficacy
	17.1.8.1	 Anatomical Knee Block

	17.1.9	 Conclusion

	17.2	 The Drug Matters
	References


	Part III: Infection Control
	18: Prevention of Infection: The Host Factors
	18.1	 Prosthetic Joint Infections: Classification, Incidence, Causes, and Microorganism Factors
	18.2	 Prosthetic Joint Infections: The Host Factors
	18.3	 Our Approach for Infection Prevention in Arthroplasty
	18.4	 How to Manage Patients at Risk
	References

	19: Prevention of Infection: The Wound Factors
	19.1	 Introduction
	19.2	 Prevention of Surgical Wound Complications
	19.3	 Patient Optimization
	19.3.1	 Malnutrition
	19.3.2	 Hyperglycemia and Diabetes
	19.3.3	 Smoking
	19.3.4	 Alcohol Consumption
	19.3.5	 Organ Insufficiency (Renal Disease, Liver Disease, and Immune System Dysfunction)
	19.3.6	 Obesity
	19.3.7	 Anticoagulation
	19.3.8	 Active Cutaneous Lesions

	19.4	 Intraoperative Care
	19.4.1	 Preoperative Skin Cleansing with Antiseptic Solutions
	19.4.2	 Skin Preparation
	19.4.3	 Draping
	19.4.3.1	 Surgical Wound Management
	19.4.3.2	 Intraoperative Irrigation

	19.4.4	 Optimal Closure
	19.4.5	 Drains
	19.4.6	 Optimal Dressing Characteristics
	19.4.7	 Modern Dressings Versus Traditional Gauze Dressings

	19.5	 Postoperative Care of Surgical Wound
	19.5.1	 Frequency of Dressing Change

	19.6	 Wound-Related Complications
	19.6.1	 Hematoma
	19.6.2	 Persistent Drainage of Surgical Wound
	19.6.3	 Negative-Pressure Wound Therapy (NPWT)
	19.6.4	 Skin Blistering
	19.6.5	 Skin Necrosis

	References

	20: Environmental Factors and Infection in Total Joint Replacement Surgery
	20.1	 Background
	20.2	 Operating Room Factors
	20.2.1	 Bacterial Load in the Operating Room
	20.2.2	 Clean Air Technology
	20.2.3	 Ultraviolet Lights
	20.2.4	 Order of Cases/Contaminated Cases

	20.3	 Surgical Factors
	20.3.1	 Surgical Draping
	20.3.2	 Prolonged Surgical Time
	20.3.3	 Light Handles
	20.3.4	 Surgical Gloves
	20.3.5	 Instrument Trays and Instrumentation
	20.3.6	 Irrigation and Antiseptic Irrigation
	20.3.7	 Wound Closure/Closed Suction Drainage

	20.4	 Patient Factors
	20.4.1	 Patient Temperature and the Use of Forced Air Warming Blankets
	20.4.2	 MSSA/MRSA Colonization

	20.5	 Operating Room Personnel
	20.5.1	 Hand Cleansing
	20.5.2	 Operating Room Masks
	20.5.3	 Body Exhaust Suits
	20.5.4	 Garments
	20.5.5	 Portable Electronic Devices
	20.5.6	 Operating Room Traffic and Intraoperative Radiology

	20.6	 Summary
	References

	21: The Fight Against the Slime: Can We Ever Win?
	21.1	 Introduction
	21.2	 Bacterial Adhesion and Development of Biofilm
	21.3	 Biofilm, a “Survival” or “Virulence” Mechanism for Bacteria
	21.4	 The Fight Against the Slime
	21.4.1	 Antimicrobial Prophylaxis
	21.4.1.1	 Which Antibiotics in Prophylaxis
	21.4.1.2	 When to Give Antibiotics
	21.4.1.3	 For How Long Antibiotics Must Be Administrated?

	21.4.2	 The Role of Antibiotic Therapy After PJI
	21.4.3	 Future Perspectives: New Molecules and Target

	 Conclusions
	References

	22: Antibiofilm Strategies in Orthopedics: Where Are We?
	22.1	 Introduction
	22.2	 Classification of Antibiofilm Agents
	22.2.1	 Agents Interfering with Biofilm Production (Biofilm Preventing Agents)
	22.2.1.1 Anti-adhesins
	22.2.1.2	 Quorum-Sensing Inhibitors
	22.2.1.3	 Nonsteroidal Anti-�inflammatory Drugs (NSAIDs)
	22.2.1.4	 Antimicrobial Peptides (AMPs)

	22.2.2	 Agents Interfering with Established Biofilm (Biofilm Disruption Agents)
	22.2.2.1 Enzymes
	22.2.2.2	 N-Acetylcysteine (NAC)

	22.2.3	 Biofilm-Bypassing Agents
	22.2.3.1 Antibiotics
	22.2.3.2	 Photodynamic Treatment
	22.2.3.3	 Nanotechnologies

	22.2.4	 Antibiofilm Vaccines

	22.3	 Antibacterial-Loaded Hydrogel Coating and Biofilm Prevention
	22.4	 Conclusions and New Perspectives
	References

	23: Perspectives: The Best Prophylaxis for Primary Arthroplasty
	23.1	 The Infectivologist’s Point of View
	23.2	 The Orthopaedic’s Point of View
	23.2.1	 Introduction
	23.2.2	 Analysis of the Literature and Critical Discussion
	 Conclusions

	References

	24: Perspectives: How to Deal with Fever (38 °C) After Arthroplasty: The Infectivologist’s Point of View
	24.1	 Introduction
	24.2	 Analysis of the Literature with Critical Discussion
	24.3	 New Perspectives
	 Conclusion
	References

	25: Perspectives: How to Deal with Fever (38 °C) After Arthroplasty: The Surgeon’s Point of View
	25.1	 Introduction
	25.2	 Causes of Fever in the Immediate Postoperative
	25.3	 Pathophysiology and Role of Inflammatory Factors
	25.4	 Fever in First 5–7 Postoperative Days
	25.5	 Characteristic of an Infectious Fever
	25.6	 Role of the Workup Tests
	25.6.1	 The Role of CRP and ESR Level as Diagnostic Tool
	25.6.2	 The Role of Skin Temperature as Diagnostic Tool
	25.6.3	 The Role of Blood Cultures as Diagnostic Tool
	25.6.4	 The Role of White Cell Counts as Diagnostic Tool
	25.6.5	 The Role of Chest X-Ray (CXR) as Diagnostic Tool
	25.6.6	 The Role of the Urinalysis (UA) as Diagnostic Tool
	25.6.7	 What About Periprosthetic Infection: Role of the Workup
	25.6.8	 Association Between Fever and Hemoglobin Drop
	25.6.9	 Patient at Risk (Diabetes, HIV, Rheumatoid Arthritis)

	25.7	 Our Point of View and Diagnostic Algorithm
	 Conclusion
	References

	26: Perspectives: Prolonged Wound Drainage (7 Days) After Hip Arthroplasty
	26.1	 The Orthopedic Surgeon’s Point of View
	26.1.1	 Introduction
	26.1.2	 EBM Analysis
	26.1.3	 Patient Status Optimization
	26.1.3.1	 Malnutrition
	26.1.3.2	 Diabetes
	26.1.3.3	 Anticoagulation
	26.1.3.4	 Anemia

	26.1.4	 Wound Closure and Medication
	26.1.5	 Prolonged Drainage Nonsurgical Treatment
	26.1.6	 Prolonged Drainage Surgical Treatment
	26.1.7	 Our Approach
	26.1.8	 Results
	26.1.9	 Discussion

	26.2	 The Infectivologist’s Point of View
	References



