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Abstract: In view of the high incidence of total knee replacements, it is important to identify the most efficient yet cost-
effective rehabilitation program, in order to optimize patient care within the constraints of the National Healthcare 
System. 

This paper aimed at reviewing the literature on post-acute Total Knee Replacement (TKR) rehabilitation discharge setting, 
and on the strategies for early discharge of TKR patients from orthopedic wards. 

Research studies on the effectiveness of rehabilitation in intensive rehabilitation care, skilled nursing facilities, home 
rehabilitation, fast-tracks, enhanced recovery and clinical pathways in total knee replacement patients have been reviewed. 

Length of stay following knee arthroplasty is influenced by the following factors: age, sex, marital status, co-morbidity, 
preoperative use of walking aids, pre and postoperative hemoglobin levels, the need for blood transfusion, ASA 
(American Society of Anesthesiologists) score and time between surgery and mobilization. 

Clinical pathways and fast tracks seem to be effective in reducing length of stay without increasing clinical complications. 
However, despite the vast quantity of literature available, results remain inconclusive. There is no clear evidence 
supporting an algorithm for the optimal rehabilitation management after total knee replacement. 

Beside the question of which setting or path is preferable in terms of organization, the review enlightens that it is relevant 
also gaining a deeper understanding of the most important predictors of the best outcomes. 

There is a need to review criteria for admitting total knee arthroplasty patients to intensive rehabilitation, to start a “fast-
track” protocol, to build “Clinical Pathways” and to discharge patients to home rehabilitation. 
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INTRODUCTION 

 In Canada and United States more than 762.000 total 
knee arthroplasties were performed in 2010-2011 [1]. The 
increase in this type of operation is expected to increase 
markedly in the future [2,3]. 
 Together with the increase in the mean age of the 
population, the rate, predominance and diagnosis of knee 
arthritis have also increased [4]. Furthermore, because the 
lifespan of the prosthesis is longer (10-15 years) [2] several 
studies have highlighted how total knee replacement is 
increased among younger patients (between 50 and 60 years 
old) [5-7]. In a recent study, Weinstein et al. [8] have 
estimated that 4,007,400 adults (95% CI: 3,583,400 to 
4,431,400 adults) in the United States over the age of fifty 
years currently live with a total knee replacement. 
 Post-acute rehabilitation has been recognized to be 
important to achieve optimal results [1]. However there are 
different views on rehabilitation delivery setting, in its intensity, 
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and in its duration [1]. Management and care of total knee 
replacement (TKR) patients varies within and across different 
health systems and variation exists in the process of care, not 
always evidence based. Financial reimbursement schemas often 
influence the management of TKR [9]. 
 The socioeconomic burden of care for TKR rehabilitation 
is an emerging issue also in Italy and requires the adoption 
of proper measure [10]. 
 Considering the increasing number of patients operated 
on TKR yearly, it is important to identify parameters that 
enable appropriate rehabilitation programs, to allocate 
correctly resources with respect to the patients needs 
avoiding disparities, and to contain the costs sustained by the 
National Healthcare System. 
 The present paper consists of a review of the literature on 
the setting proposed for post-acute TKR rehabilitation, and 
on the strategies used for early discharge from orthopaedic 
ward of patients operated on TKR. 

SETTING 

 The primary post-acute rehabilitation care settings 
[11,12] in United States are: Inpatient Rehabilitation 
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Facilities (IRF), Skilled Nursing Facilities (SNF) and Home 
Health Agencies (HHA) [12,13]. The first means intensive 
hospital rehabilitation (almost three hours rehabilitation per 
day), the second indicates care in specialized centers (at least 
one hour rehabilitation), and the third refers to rehabilitation 
at home [12]. Of course there are differences among Health 
systems structures in different countries although this 
distinction can be generally accepted. Medical insurance, 
social-economic status, geographical distribution, and ethnic 
differences influence the choice treatment place [11]. 
 Characteristics of patients with lower-extremity joint 
replacement treated in the three post-acute rehabilitation care 
settings vary [12]. In general, patients with lower functional 
independence are more likely to be admitted to IRFs than 
SNFs [13]. An early and intensive approach seems to 
provide a higher motor functional gain with respect to SNF, 
a better clinical outcome, and a higher patient’s satisfaction 
in elderly people who live alone and with multiple painful 
comorbidities [14,15]. In other studies however IRF seems 
not to offer a significant benefit compared with SNF in terms 
of recovery of functional status [12]. Mahomed et al. [16] 
did not find differences in pain, functional outcome and 
patient’s satisfaction between patients treated in intensive 
rehabilitation and patients who received home rehabilitation, 
but treatment at home was more convenient in terms of 
cost/benefit ratio. The direct home discharge has been found 
to be preferable in patients in good health and with active 
social support [12]. 
 The literature is not univocal regarding the prevalence of 
comorbid conditions by type of post-acute rehabilitation 
care. DeJong [17] found that IRF patients had more 
comorbid conditions, whereas other authors found this to be 
the case for patients with joint replacement admitted to SNFs 
[12]. 
 In a review performed in 2013, analyzing 101 patients 
undergoing knee replacement in 2009, Kathrins et al. [18] 
found that subjects discharged from Day Rehabilitation had 
similar or improved outcomes compared with subjects 
discharged from SNF at a lower cost and shorter stay. 
Results suggest that Day Rehabilitation delivered significant 
cost savings when compared with SNF without 
compromising patient outcomes. However when comparing 
outcome from different settings it should also be taken into 
account the amount of rehabilitation and health care received 
by patients after discharge from the orthoapedic ward [17], 
and the functional outcome in the long term after TKR, 
particularly in terms of knee function and patient’s 
satisfaction [19]. 
 With the aim of identifying the best candidates for 
inpatients rehabilitation after total joint arthroplasty, Vincent 
et al. [20-22] provided a series of research articles in which 
found that all patients admitted to an Intensive Rehabilitation 
Ward achieved good functional results but, to achieve a 
similar Functional Independence Measure (FIM) increase, a 
greater investment of time and money was required for 
revision arthroplasty. Patients in the 75% rule Centers for 
Medicare and Medicaid Services (CMS) criteria (>85 years 
and obese Body Mass Index > 50) have a slightly longer 
length of stay (LOS), reduced functional outcome and more 
difficulties on returning home. 

 However evidences in support of inpatient rehabilitation 
after total knee arthroplasty are still not consistent. A 
systematic review [23] revealed that there was no evidence 
to support the provision of inpatient rehabilitation after TKR 
over any outpatient-based alternative. Specifically, no 
randomized trial has compared inpatient rehabilitation to any 
group-based or center-based one-to-one program or a 
supervised or unsupervised home program. The authors 
reported that there was insufficient and inconsistent evidence 
to recommend any specific type, timing or setting for post- 
acute TKR rehabilitation, and there was low therapeutic 
validity among trials related to exercise intensity, dosage and 
adherence. Longitudinal data from an Australian cohort [24] 
observed that no significant difference in health status at 12 
months post-surgery was seen between patients discharged 
directly home and those admitted to intensive rehabilitation 
for knee replacement. As far as regards home rehabilitation 
outpatient, physical therapy performed in a clinic under the 
supervision of a trained physical therapist was found to 
provide the best long-term outcomes after surgery. When 
rehabilitation within an outpatient clinic is not feasible, 
unsupervised or remotely supervised therapy may be 
effective after TKR although the initial evidence suggests 
that telerehabilitation does not resolve range of motion, 
strength and functional impairments to the same extent as 
supervised physical therapy sessions including progressive 
exercise [25]. In a more recent clinical trial [26] no 
difference was found between patients performing 
supervised or standardized home program with respect to the 
effects on functional status concluding that a home exercise 
program can be used in the rehabilitation of patients with 
TKA, and implementation of home exercise programs can 
also reduce health-care spending. 
 Whilst the TKR procedure is viewed as highly cost 
effective in light of the impressive gains in functional 
performance and health-related quality of life, the acute care 
and associated rehabilitative costs impose a significant 
burden on public and private hospital budgets and resources 
[24,27,28] such that cost effectiveness of TKR is reduced if 
the procedure is associated with a stay in an inpatient 
rehabilitation facility. 
 Based on these assumptions a randomized trial 
comparing the efficacy of the most resource-intensive form 
of rehabilitation delivery after TKR-inpatient rehabilitation 
compared to one with little resource use such as a monitored 
home program has been designed [23]. 
 Early discharge to home, with home-based rehabilitation 
has been associated with reduced cost, improved clinical 
outcomes, and increased patient satisfaction [29]. Although 
home-based rehabilitation is increasingly seen as an essential 
component of the care path, it requires an adequate 
organization effort, patient and family engagement, shared 
decision-making, and great flexibility to accommodate 
changing needs. As advantage, therapy in the home 
environment gives the therapist the opportunity to identify 
and address the patient’s unique needs in his or her own 
home speeding the resumption of Activities of Daily Living. 
 Artz et al. [30], in a UK survey, found that TKR patients 
reported a greater need for physiotherapy and seventy 
percent of the entire high volume orthopaedic centre refereed 
patients to outpatients physiotherapy. Targeted early  
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rehabilitation at home resulted in reducing the length of 
hospital stay without an increase in complication rate with 
significant cost savings and without an increase in 
readmission [31]. A multidisciplinary team working on close 
collaboration was found to be the key to success of such a 
scheme. 
 The feasibility to provide discharge to home in the same 
day of operation was even explored by Berger et al. [32]. 
They found that nausea and vomit requiring treatment were 
the most common reasons to delay discharge, while no 
death, and no cardio-pulmonary complication were recorded. 

PREDICTING TOOLS FOR REHABILITATION 
NEEDS AFTER SURGERY 

 The ability to predict discharge needs for hospital 
rehabilitation following TKR could assist caregivers, 
healthcare professionals and administrators in optimizing 
care and resource allocations for patients [33]. 
 In 1998 Forrest et al. [34] investigated the predictive 
factors that might negatively influence the LOS in hospital 
and direct discharge from the orthopedic ward. Of the 125 
patients considered, 101 were discharged directly whereas 24 
were transferred to a rehabilitation unit. This study found 
that the need to transfer a patient to a rehabilitation ward was 
influenced by old age and diabetes as a combined disease. 
 In 2006, Bozic et al. [35] analyzed 7818 patients 
undergoing hip or knee arthroplasty, and found that 
predictive factors for hospital rehabilitation were advanced 
age (>80 years), high ASA score, female gender and the 
presence of medical insurance. 
 Oldmeadow et al. [36] in 2003 developed the Risk 
Assessment and Prediction Tool (RAPT) to determine the 
expected need for hospital rehabilitation after surgery and 
before discharge from hospital. This tool uses six pre-
operative parameters (age, gender, ambulatory status, use of 
walking aids, community support (home help), and patient’s 
choice to live with a caregiver following surgery) to identify 
the patient’s potential need for intensive rehabilitation 
following TKR. The RAPT was shown to predict patient 
discharge to a rehabilitation facility following TKR with 
89% accuracy for those with a high-risk score. Total RAPT 
score correctly predicted the discharge destination with 75% 
accuracy. 
 In a successive study Olmeadow et al. [37] observed that 
specific post-operative rehabilitation measured by RAPT 
increases the rate of direct discharged, thus reducing the 
length of stay in hospital after surgery. 
 Dauty et al. [38] used the RAPT to evaluate the risk of 
complications in patients hospitalized after TKR surgery. If 
the values were below 6 there was a high risk of the need for 
hospital rehabilitation; if the score was between 6 and 9 the 
risk was medium and if it exceeded 9 there was a good 
chance of discharging the patient directly. 
 The RAPT was used recently also among multi-ethnic 
patients undergoing TKR in Singapore [33] The findings 
suggest that RAPT items and scores, particularly the 
presence of a caregiver at home, and preferred discharge 

destination, can significantly predict the actual discharge 
destination and length of stay. 

STRATEGIES FOR EARLY DISCHARGE FROM THE 
ORTHOPEDIC WARD AFTER TKR 

 After a TKR, the length of stay in a hospital or 
rehabilitation environment varies largely from a mean of 21 
days (Japan), 12 days (Germany), 10 days (Italy), 9 days 
(UK), 3 days (USA) [39]. 
 In general the length of stay is not only dependent on the 
clinical outcome, but is also influenced by logistical factors 
at the treatment center, the patient’s clinical features, as well 
as traditions and cultural factors (urban or rural living 
environment) and personal factors (co-morbidities, social 
and marital status) [40]. Moreover, the national health 
reimbursement policies may also influence the length of stay 
after TKR. 

Clinical Pathways 

 In 1980, clinical pathways have been implemented in the 
United States in an effort to reduce the length of the hospital 
stay and thereby control hospital costs, with less focus 
placed on consequences for patients and society [41]. 
 Although evidences were provided that clinical pathways 
for knee replacement do not compromise safety and 
satisfaction of patients [42-44], their major impact is from a 
hospital perspective [41,45]. Protocols for clinical pathways 
coordinate in fact the activities of multifunctional teams 
(including physicians, nurses, physiotherapists) involved in 
providing care for patients with a particular diagnosis or 
required procedure [40]. 
 The results of a meta-analysis [46] showed that clinical 
pathways could significantly improve the quality of care 
even if it was not possible to conclude that the 
implementation of clinical pathways is a cost-effective 
process, because none of the included studies analyzed the 
cost of the development and implementation of the 
pathways. Based on the results it was assumed that pathways 
have impact on the organization of care if the care process is 
structured in a standardized way, teams critically analyze the 
actual organization of the process, and the multidisciplinary 
team is highly involved in the re-organization. A strongly 
significant reduction in the length of stay after 
implementation of the clinical pathway was however 
observed, and even if it can be argued that a general trend 
towards a continuous reduction of length of stay has existed, 
in actual systems of care this was not observed in the control 
group. 
 However, to establish the cost-effectiveness of these 
interventions, Larsen et al. [41] suggested that they should 
be assessed also from a societal perspective. 
 In this respect Van Herck et al. [47] underlined how, 
despite the worldwide use of clinical pathways, it is unclear 
which key interventions multidisciplinary teams select as 
pathway components, which outcomes they measure, and 
what is the effect of this complex intervention. Joint 
arthroplasty clinical pathways address pre-admission  
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education, pre-admission exercises, pre-admission 
assessment and testing, admission and surgical procedure, 
postoperative rehabilitation, minimal manipulation, 
symptoms management, thrombosis prophylaxis, discharge 
management, primary caregiver involvement, home-based 
physiotherapy and continuous follow-up. The impact of 
pathways for joint arthroplasty patients suggests that there is 
sufficient evidence that clinical pathways are an effective 
tool for improving process outcomes and financial outcomes. 
However, despite reported exceptions, and a research gap in 
thoroughly assessing effects on complications, there seems 
to be no effect on clinical outcome. 
 Krummenauer et al. [48] evaluated the effects of a 
clinical pathway for total knee arthroplasty in terms of 
patient- related (self-reported) daily life function and process 
cost profiles from the health care providers’ perspective by 
means of a prospective pre-post cohort evaluation. In 
conclusion, the introduction of an interdisciplinary clinical 
pathway did not increase patient related outcomes in terms 
of the confirmatory outcome assessment (Western Ontario 
and McMaster Universities Osteoarthritis Index); on the 
contrary, during univariate confirmatory analysis the cost 
effectiveness from the health care providing Orthopedic 
Surgery Department’s perspective was even found reduced. 
The authors concluded that, in terms of a cost-cost balance, 
the implementation of clinical pathways presents an 
investment into quality, but - at least after already having 
achieved a certain stage of process quality - may not 
necessarily result in cost reduction, but can even end up in 
increased human resource investment. 
 Analyzing possible innovative intervention to manage the 
rising costs and impending access problems facing 
orthopaedic patients, Mannings et al. [49] stated that the 
introduction of Integrated Care Pathways (ICPs) can offer a 
partial second- curve strategic solution. Both reduction of 
length of stay and clinical outcome improvements can be 
attributed to a better organization of care. 
 The Authors concluded that ICPs have lowered total joint 
replacement costs, complications, and hospital stay duration 
by facilitating interdisciplinary coordination and decreasing 
duplicative testing. Nevertheless, since providers are 
sometimes averse to changes in health-care delivery, 
implementation of ICPs may face resistance from 
orthopaedic surgeons, which needs to be overcome. 

Fast-Track/Accelerated/ Enhanced Recovery 

 Based on the evidence that a successful TKR with a 
shorter length of stay is achievable, clinical pathways with 
fast-track approaches were introduced, firstly in Denmark 
[50] and become successively well established [51]. This 
consists of a multidisciplinary strategy involving patient 
education, multimodal analgesia, standardized perioperative 
anesthesia and local anesthetic infiltration, fluid 
administration, and early mobilization. It has been shown to 
reduce length of stay without increasing re-admission rates 
[51,52]. Other expedited or improved outcomes with fast-
track programs include functional rehabilitation and patient 
outcome [53] with increased satisfaction and safety after 
discharge [54]. Medical complications including 
thromboembolism are not more frequent [55] and mortality 

rate was reduced at two years following the introduction of a 
multimodal enhanced recovery protocol [56]. 
 A prerequisite for the success of this approach is a 
multidisciplinary collaboration between patients, surgeons, 
anesthetists, physiotherapists, occupational therapists, 
although it was observed that whereas it can be cost-saving, 
no significant difference was found from a societal 
perspective [41]. 
 However, to realize this, an effective and specific patient 
selection should be made by analyzing their clinical, social 
and demographic characteristics. Early discharge is closely 
correlated to the presence of dedicated professionals (nurses 
and physical therapists) who have a low rate of absenteeism, 
employing physical therapists with uniform case mixes, 
careful pre-surgery assessment, accurate patient selection 
according to age and comorbidity, effective communication 
and instructions given to patients and relatives, continuity of 
medical supervision, optimal pain therapy, early and 
aggressive physical therapy starting from the first day, and 
pre and postoperative spinal anesthesia with infiltration of 
local anesthetics [40]. 
 According to Husted et al. [52], applying fast-track 
rehabilitation, discharge is possible within five days after 
surgery in 92% of cases and within three days in 41% of 
cases. Factors that might negatively influence discharge on 
the third day are advanced age, female gender, the patient 
living alone, the use of walking aids before surgery, pre and 
post operative hemoglobin levels, need for blood transfusion, 
the day of the week when the surgical procedure is 
performed, the time between surgery and mobilization and 
ASA score ≥ 3. In a successive study Husted et al. [57] even 
found that all unselected TKR patients can be discharged 
within 3 days of surgery. Reduction of this time to 1–2 days 
may be achieved by improvement of perioperative analgesia 
(multimodal, non-opioid), reduction of the risk of orthostatic 
hypotension, improvement of quadriceps muscle function, 
and avoidance of logistical problems hindering early 
discharge. 
 Similar results were reported by Jorgensen and Kehlet 
[58]. Unselected fast-track TKR with a length of stay of ≤4 
days and discharge to home was feasible and safe, including 
in elderly patients with comorbidities. 
 They found also [59] that fast-track rehabilitation may 
also be applied to smokers and/or drinkers undergoing knee 
replacement and these risk factors do not influence the 
length of stay in hospital after surgery. 
 Also according to Schneider et al. [60] a successful fast 
track rehabilitation was possible without pre-selection and 
without compromising clinical safety in patients who 
underwent a fast track rehabilitation program within a group-
dynamic set-up aiming for discharge day 3 to 5 
postoperatively. However, a good social and physiotherapy 
community set-up should be available. 
 Raphael et al. [61] found that a multimodal 
multidisciplinary fast-track protocol reduced hospital stay 
and opioid consumption while maintaining a high level of 
patient safety. Program implementation is feasible both in 
tertiary care and in community hospitals. 
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 In the experience of Den Hertog et al. [62] the 
implementation of a 6 days pathway-controlled fast-track 
rehabilitation was achievable and beneficial when 
considering the American Knee Society Score (AKKS) and 
WOMAC scores, reduced intake of analgesic drugs, and 
reduced length of stay. 
 In a review of literature, Kehlet and Thienpont [63] 
summarized that length of stay after knee arthroplasty is 
influenced by preoperative risk factors, anaesthetic and 
surgical techniques, pain, orthostatic intolerance, cognitive 
function, sleep disturbances, bleeding and anaemia and 
finally muscle function and rehabilitation, and that fast-track 
surgery reduces the length of stay and the morbidity after 
knee arthroplasty. 

Factors Influencing Post-Op Patient’s Recovery 

 Several interventions can be adopted together to achieve 
better functional outcomes, enhance recovery, and reduce 
hospital stay. Non surgical intervention includes 
preoperative patients education to explain surgical 
procedure, symptoms management thus reducing their 
anxiety, preoperative nutritional status improvement, control 
of pain and optimization of muscular strength (i.e. 
electrostimulation of quadriceps), and pulsed 
electromagnetic field in the perioperative period to reduce 
inflammation and swelling [64]. 
 Furthermore length of stay after knee arthroplasty is 
influenced by preoperative risk factors, anaesthetic and 
surgical techniques, pain, orthostatic intolerance, cognitive 
function, sleep disturbances, bleeding and anaemia and 
finally muscle function and rehabilitation [40]. 
 Post-operative pain is a key factor for patient satisfaction; 
its treatment must be an integral part of the rehabilitation 
program [65]. The last 10 years have seen the use of 
intravenous therapy, femoral nerve block and epidural 
continuous infusion of analgesics for 24/48 hours with or 
without femoral nerve block. Since this system has side 
effects, multimodal protocols have been designed to prefer 
periarticular injections to parenteral drugs [66]. The most 
effective time to perform post-operative epidural analgesic 
for pain control is in the first 4-6 hours. The combination of 
a local anesthetic with a narcotic seems to be better than 
anesthetic alone [67]. The use of minimally-invasive surgical 
and computerized techniques reduces complications 
connected to surgery, due to a smaller surgical incision, 
faster and less painful rehabilitation, reduced LOS, faster 
resumption of daily life and a better ROM [68]. 
 Ethnic, racial, and sexual factors, and the degree of 
articular damage are significantly negative especially for 
Afro-Americans, but generally for racial and ethnic 
minorities who already have a poorer preoperative score 
[69]. Usually women receive treatment in a more advanced 
stage of disease; therefore, more functional disability is 
present at the time of surgery. However, differences remain 
in the functional score also at subsequent follow-ups [70]. 
Older women had reduced functional gain, increased length 
of stay and more difficulties on returning home [71]. 
 

 Concerning the rehabilitation of obese patients (BMI>30) 
inside the hospital, ROM and FIM were demonstrated to 
improve upon discharge independently of the type of 
arthroplasty (primary or revision). FIM is lower in revision 
surgery compared with primary arthroplasty and there are no 
differences between obese and not obese patients. The 
hospital costs for primary arthroplasty are lower than those 
of revision surgery, but they are directly correlated with BMI 
[72,73]. 
 In 2010 Stevens-Lapsley et al. [74] found that there were 
no significant differences between BMI and functional 
performance even in the sub-acute (1-3 months) and 
intermediate (6 months) period. 
 In summary, excessive BMI does not impede 
improvement during intensive rehabilitation, but this 
progress is less effective and is more costly in terms of 
physical and occupational therapy and pharmacotherapy 
[72]. Because female patients have a greater risk of 
functional limitation and "walking-aid dependence", specific 
intervention on the combined diseases and BMI in the 
preoperative period is necessary to improve post-operative 
function. In particular a study performed by Berend et al. 
[75] on patients over 89 years old, showed that the mean 
survival of patients treated surgically was comparable to that 
of the rest of the population and there was a significant 
improvement in the pain score and onset of perioperative 
medical complications only in 14% of cases. Therefore, after 
a careful patient selection, this operation is an excellent 
option even for the elderly. 
 According to the 2013 study by Jorgensen and Kehlet 
[58] the patient's age was correlated to a length of stay in 
hospital of more than 4 days after surgery especially if the 
patient was over 80 years old. In the age bracket of between 
86 and 97 years old the mean LOS was 5 days. This is a 
novel finding respect to the 2011 study by Clement et al. 
[76], which reported a LOS of 8 days in patients between 80 
and 92 years old undergoing THR or TKR. 
 Patients with post-operative hemoglobin > 10,5 g/dl had 
reduced length of stay and improved FIM. This considered 
an indication for intensive rehabilitation. Those requiring 
blood transfusion had a longer length of stay, reduced 
exercise tolerance and reduced strength and functional status. 
However further studies are required to understand if 
optimized pre-operative hemoglobin is associated with 
reduced length of stay [77]. Patients admitted to 
rehabilitation have a potential to improve their motor 
function independently of their hemoglobin level. 
Nevertheless, reduced pre/post-operative levels of 
hemoglobin and FIM, old age, and hypertension, at the start 
of rehabilitation program, are risk factors for longer length of 
stay to achieve optimal rehabilitation objectives [78]. 
 In 2012, Jans et al. [79] analyzed 5165 patients (662 
already anemic preoperatively) undergoing THA or TKA 
(mean age: 67 years) and found that preoperative anemia was 
correlated to an increased possibility of receiving blood 
transfusions, returning to hospital within 90 days and a LOS 
of more than 5 days. 
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DISCUSSION 

 In conclusion of the present review, notwithstanding the 
amount of existing literature, no clear evidence has been 
found for establishing an algorithm for the optimal 
rehabilitation management after TKR. According to 
Stinemann and Chan [80], it seems most important to look 
beyond the question of which setting is best, toward gaining 
a deeper understanding of the elements within these settings 
that most enhance outcomes. 
 There is a need to review some criteria to increase the 
appropriateness of admitting total knee arthroplasty patients 
to intensive rehabilitation, to start a “fast-track” protocol, to 
build “Clinical Pathways” and to discharge patients to home 
rehabilitation. Such strategies certainly require an 
organizational effort to create a continuum of care of the 
patients in the post-acute phase reducing costs without 
undermanage patients. But overall, besides costs assessment 
in terms of reduced length of stay, reliable clinical and 
functional outcomes should be identified in order to measure 
the actual effectiveness of the different rehabilitation setting. 
Probably the use of FIM to measure the appropriateness of 
an intensive rehabilitation should be integrated by other 
measures of comorbidities, rehabilitation complexity of 
patients at admittance, and functional outcome, disability 
and satisfaction in the long term. 
 Future studies should investigate and clarify which 
patients’ characteristics factors may be more suitable for the 
choice of the rehabilitation setting. 
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