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1 Danish summary 

Behandlingskonceptet ”Det accelererede patientforløb” har inden for hofte- og knæalloplastikkirur-
gien i flere år fungeret med succes på bl.a. Regionshospital Holstebro, Regionshospital Silkeborg, 
Aarhus Sygehus samt på Hvidovre Hospital. Konceptet bygger på information, motivation og logistik 
samt anvendelse af tilgængelige evidensbaserede tiltag indenfor alle delområder af behandling, ple-
je, træning, bedøvelse, smertebehandling mm.  De primære resultater viser, at indlæggelsesvarig-
heden uden ressourcetilførsel kan reduceres til 3-4 dage – med bibeholdelse af meget høj patienttil-
fredshed og meget få komplikationer. Udviklingen inden for accelererede operationsforløb har bety-
det et meget stort kvalitetsløft i den kirurgiske behandling, en proces, der fortsat bør optimeres med 
henblik på den ultimative opnåelse af et »smerte- og risikofrit« operationsforløb. 
I Centre for Fast-track Hip and Knee Surgery - en interdisciplinær organisation - planlægges multi-
modale interventioner til fortsat optimering af forløbene for knæ- og hoftealloplastik patienter om-
handlende smertebehandling, transfusionsstrategi, effekt af fysioterapi, postoperativ kognitiv dys-
funktion, optimeret antitrombotisk behandling, samt sikkerhedsmonitorering og evaluering af hofte-
luksation og løsning af protesen. Der stiles ultimativt mod et reduceret hospitaliseringsbehov til 1-2 
dage. Det skitserede forskningsprogram vil have vidtrækkende perspektiver og implementering inden 
for andre operationsforløb. 
 

2 Background 

Surgical injury is followed by pain, stress-induced catabolism, impairment of organ functions (pulmo-
nary, cardiac, muscle) and a risk of thromboembolism. These events may contribute to complica-
tions, need for hospitalisation, postoperative fatigue and delayed convalescence and rehabilitation. 
In order to enhance recovery and reduce postoperative morbidity, hospitalisation and convalescence, 
the concept of fast-track surgery has been introduced as a multimodal intervention including preop-
erative optimisation of organ dysfunction/patient information, multimodal non-opioid analgesia, op-
timised fluid management, reduction of surgical stress responses combined with early mobilisation 
and oral nutrition1. The concept has proven valid in a variety of procedures1,2, most well-documented 
in high-risk colonic surgical patients.3 
Major orthopaedic surgical procedures are performed with an increased frequency, i.e. hip and knee 
surgery with more than 12000/yr in Denmark, and is expected to increase further due to an in-
creased elderly population and obesity. Presently, these major operations are followed by 5-10% 
morbidity and need for hospitalisation (national average ~ 6 days)4, and an ill-defined need for post-
operative rehabilitation. 
The first Danish description of a 6-day fast-track hip and knee arthroplasty programme was pub-
lished in 1992.5 The programme has since been further developed at Hvidovre Hospital and Aarhus 
University Hospital, and here the duration of hospital stay now is within the range of 3-4 days6 (and 
local hospital registers) compared with the national average of about 6-8 days.4 
The aim of the present study is to optimise pain management, fluid therapy,7 transfusion and anti-
thrombotic regimens and physiotherapy in order to achieve a reduced need for hospitalisation to 1-2 
days, with reduced risk of late organ dysfunction, functional disability, pain, need of physiotherapy 
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and with preserved safety (hip dislocation and prosthetic loosening) and improved patient satisfac-
tion (quality of life). 
The study programme is based on a strong collaborative research environment, by combining the 
expertise achieved in the orthopaedic departments participating in the Centre together with the help 
of experts within postoperative cognitive dysfunction, thromboembolism and transfusion. The per-
spectives go far beyond the two surgical procedures addressed because the results may be applica-
ble to other orthopaedic procedures as well as major procedures in other surgical specialities.1,2 
 

3 Nature and importance of the research 

The projects have been selected based on the group's previous research in the field. The unifying 
hypothesis is that these major, relatively high-risk orthopaedic procedures can be performed with 
minimal pain, 1-2 days' need for postoperative hospitalisation, less cognitive dysfunction, decreased 
need for postoperative physiotherapy and analgesics and reduced thromboembolism/ thrombopro-
phylaxis. 
The major categories for the research programme are as follows: 
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3.1 Optimisation of perioperative pain management and implications for outcome 

Background 
Effective postoperative pain relief is a prerequisite for successful "fast-track" recovery,1 and modern 
perioperative pain management follows the concept of "multi-modal opioid-sparing analgesia" as 
originally proposed by the principal investigators8 and summarised recently.9 Although major im-
provements have been achieved,1 procedure-specific optimisation of analgesia10,11 is still required 
due to a large inter-individual variability in pain perception and responses to surgery12 and because 
of a procedure-specific variability in the risk-benefit ratio of different analgesics.10,11 With regard to 
hip and knee arthroplasty the current evidence recommends non-opioid systemic analgesia together 
with peripheral blocks,10,11 especially continuous femoral block techniques, in knee arthro-
plasty.10,11,13 More recently, a new high-dose local infiltration analgesia (LIA) technique has been de-
veloped and documented to be effective14-23 and probably has less side-effects (limb paralysis) than 
the continuous femoral block techniques.13 The principal investigators have participated in five ran-
domised trials14,16-18,22 of the LIA-technique and recently summarised the future demands for under-
standing the mechanisms and efficiency of this simple technique21 (optimal location of infiltra-
tion/catheter technique,17 role of compression,18 adjuvants and finally a straight-forward, double-
blind randomised assessment vs. a "gold standard" continuous femoral nerve block.13,24 
A specific problem in perioperative pain management is to understand the mechanisms behind the 
large inter-individual variability and pain perception in order to improve overall analgesic efficacy. In 
this context, several "pain genes" have been identified.25-27 Furthermore, data from experimental 
studies28 suggest that inflammatory mediators (especially IL-6) may play a role, including a specific 
role in postoperative rehabilitation.29 Finally, preliminary data from other procedures suggest that the 
large inter-individual variability in the cytokine response to injury is related to the risk of postopera-
tive morbidity.30,31 These data open up for further efficacy and safety data on perioperative glucocor-
ticoid treatment of pain and the inflammatory response with potential benefits for overall recovery.32-

34 Very little attention has been paid to post-discharge pain, which after hip and knee arthroplasties 
may be especially important for functional recovery and physiotherapy. Data from the principal in-
vestigators35 (see fig. 1, p. 6) have shown that a significant proportion of patients have pain extend-
ing throughout the first 4-week period, calling for improvement. Also, about 10% of patients end up 
in a state of persistent postsurgical pain.36,37 
Study hypothesis 
The study set-up with the pre-existing "fast-track" hip and knee arthroplasty group and documented 
pain expertise in the research centres will provide a unique opportunity to clarify the following clinical 
relevant issues: 

A. To develop the "optimal" multi-modal plus continuous LIA technique in hip and knee arthro-
plasties21 compared with the existing "gold standard" of peripheral nerve block,10 13,24 the lat-
ter being more difficult and with an assumed high risk of side effects. 
Study design: 

1. In randomised trials (based upon previous power calculations16-18 to assess the dif-
ferential analgesic effect between intracapsular and intraarticular local administration 
after knee arthroplasty. 
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2. In a similar-sized randomised trial to assess the relative analgesic effect of intracap-
sular vs. subcutaneous local anaesthetic administration after knee arthroplasty. 

3. To evaluate the role of single- vs. multihole catheter on the spread of local anaes-
thetic in the surgical wound, using a 99mTc-DPTA scanning technique, as previously 
used by the investigators in epidural analgesia.38 

4. A dose-volume relationship study on the analgesic efficacy of continuous wound in-
fusion after total knee arthroplasty (catheter type and location depending on 1, 2, 
and 3) 

5. To perform a final double-blind, randomised study (n = 100) on the analgesic effi-
cacy and safety of continuous wound infusion of local anaesthetic compared with 
previous "gold standard" continuous femoral nerve block.13,24 Catheter type and loca-
tion depending on results of 1-4. 

6-8 Similar studies, design, and number of patients but after hip arthroplasty. 
Summarising, the research plan will for the first time in a systematic fashion define the optimal tech-
nique of using the otherwise promising technique of wound infusion of local anaesthetic, the hy-
pothesis being that this will replace the previous "gold standard" continuous femoral block technique, 
which is more demanding of expertise and has demonstrated side-effects, including muscle weak-
ness.13 The planned studies will include wound infusion for 2-4 days after discharge.13 

B. To document the effects and safety of preoperative, high-dose glucocorticoid administration 
to modify the inflammatory response, pain, and functional outcome, as suggested from pre-
liminary observations.32,33,39 
Study design: 

1. An initial small-size, double-blind, randomised study to assess the efficacy of preop-
erative methylprednisolone 125mg vs. placebo on acute and sub-acute (up to 30 
days) pain, inflammatory responses (CRP and IL-6), fatigue, sleep quality, and well-
being, based on the research group's previous experience with other procedures33 35 
(N=60), with power calculation based on previous studies16-18 

2. A similar study in knee arthroplasty 
3-4  Based upon the results of 1 and 2, to perform two large (n=200 each), randomised 

studies with the same parameters as 1 and 2, but including detailed functional scores (see 
physiotherapy section) up to 6 weeks postoperatively, including safety aspects33 
C. To optimise post-discharge multimodal pain treatment to decrease the percentage of patients 

with moderate to severe pain from ~50% to ~20% within the first 4 weeks35 (see fig. 1, p. 
6) to provide an improved setting for enhanced rehabilitation. 
Study design: 

1. Based on the previous findings of significant pain, despite previous local infiltration 
techniques21,35 and with 7 days of postoperative treatment with gabapentin, 
paracetamol, and a COX-2 inhibitor, to decrease the undesirably high pain levels 
within the first 4 weeks after discharge35 (see fig. 1, p. 6). These studies with the 
same power calculations as in B will be performed after the results of study 1 in B, 
but with additional gabapentin, paracetamol, and COX-2 inhibitor for 4 weeks in 
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combination with a slow-release opioid, which has less side-effects in the early acute 
pain phase.9 This will be the first ever trial to assess the effect of multimodal analge-
sia during a prolonged postoperative period during which functional recovery and 
participation in physiotherapy will be assessed in detail (see physiotherapy section). 

D. To define the role of inflammatory mediators (plasma CRP and IL-6, and SNP (PCR): TNF-
α208, IL-10 627, IL-6 17440-42 assessed pre- and postoperatively), pain genes (predominantly 
COMT genes, GTP cyclohydrolase and tetrahydrobiopterin-related genes25-27) on acute and 
sub-acute (4 weeks) and late (6 months) pain as well as functional recovery (see physiother-
apy section). Preoperative prediction of pain response will make possible giving aggressive 
analgesic therapy to high pain responders and less aggressive therapy to those with a lower 
pain disposition. Furthermore, prediction will allow improved design of future analgesic stud-
ies by only including high pain responders. 
Study design: 

1. These large, consecutive cohort series (n=200 in knee arthroplasty, and n=200 in 
hip arthroplasty) will be the first ever to define which patient populations can be ex-
pected to be high pain responders35 with a potential risk for chronic pain37 in relation 
to genetic disposition to inflammatory and anti-inflammatory responses as well as to 
the pain genes. 

E. To analyse in detail, based upon A, B and D "why is the patient still in hospital today?"  
Study design: 

1. We hypothesiise that the results of A, B, and D will decrease the need for hospitalisa-
tion to 1-2 days. Consequently, we plan to perform a detailed consecutive study 
(n=100 in both operations) to analyse at 8-hour postoperative intervals which organ 
functions are impaired (pain, orthostatic function, balance, muscle function, general 
weakness, psycho-social) that may be responsible for prolonging postoperative stay 
for more than 24 hours. This study will be hypothesis-generating and in line with the 
principal investigators' previous approach in an effort to improve fast-track proce-
dures in other surgical specialities. 

Perspectives 
The scheduled multiple pain treatment and physiology studies will have a major global impact on 
improving perioperative pain management and on our understanding of the pathogenesis of the ob-
served large inter-individual pain responses to a well-defined major surgical injury. Furthermore, the 
planned studies with the LIA technique will have major implications for other surgical procedures in 
which this technique so far has not been applied. Finally, the planned studies will have a major im-
pact on analgesic treatment and functional recovery of hip and knee arthroplasty patients in general. 
Collaborators 
Professor Finn Cilius Nielsen, Department of Clinical Chemistry, Rigshospitalet, Copenhagen Univer-
sity, Denmark (gene analyses). 
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Fig. 1: Pain during walking within the first postoperative month after fast-track knee arthroplasty 
(n= 50) in patients receiving current best-evidence multimodal analgesia (wound infiltration, COX-2 
inhibitor, gabapentin, paracetamol) 
 

3.2 Optimising transfusion strategy 

Liberal vs. restrictive postoperative transfusion triggers in hip arthroplasty 
Background 
Transfusion of red blood cells (RBCs) is indicated when a patient's limit of physiological adaption to 
progressive normovolaemic anaemia is reached, and this has been reported to occur when the hae-
moglobin falls below 4.0 mmol/L in healthy individuals and below 5.5 mmol/L in patients with cardio-
vascular disease.43,44 Based on these observations, universal transfusion triggers have been devel-
oped that recommend administration of RBCs when the haemoglobin level reaches < 4.5 mmol/L in 
non-cardiac patients and < 6.0 mmol/L in patients with cardiovascular disease.45,46 
Only one prospective, randomised, controlled clinical trial evaluating a liberal vs. restrictive transfu-
sion strategy has been performed. In that study two groups of critically ill patients were studied, one 
recieved RBC transfusion when haemoglobin was < 6.0 mmol/L and the other when it was < 4.5 
mmol/L.47 No overall difference in 30-day survival was found between the two groups. However, pa-
tients < 55 years or with an APACHE II score ≤ 20 had significantly increased 30-day survival when 
transfused at the lower transfusion trigger. Subsequently, this landmark study provided the scientific 
basis for a restrictive transfusion policy aiming at reducing the need for allogenic RBCs in general. In 
contrast, two, recent, large observational studies reported that mild preoperative anaemia is associ-
ated with adverse outcome, including death, in both cardiac48 and non-cardiac patients.49 A random-
ised study, performed by the principal investigators, also showed that low transfusion thresholds 
may increase morbidity in hip fracture surgery.50 Finally, our cohort study show that postoperative 
anaemia (Hb< 6.5 mmol/L)  impedes functional mobility after hip fracture surgery,51 and preliminary 
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small cohort data suggest that postoperative anaemia may impede quality of life after hip arthro-
plasty in elderly patients.52 
On the other hand, administration of RBCs has been associated with morbidity and mortality in both 
medical and surgical patients.53 Transfusions are associated with the risk of transmission of infectious 
agents, postoperative infectious complications, renal dysfunction, multiple organ failure and in-
creased intensive care and hospital stay.54,55 Administration of RBCs has also been reported to be 
associated with increased short-term56 and long-term mortality57 after coronary by-pass, and recently 
Koch et al. reported that in patients undergoing cardiac surgery, transfusion of RBC stored for more 
than 14 days was associated with a significantly increased risk of postoperative complications as well 
as short- and long-term survival.58 
Study hypothesis 
Hip arthroplasty is associated with a relatively large intraoperative bleeding (average ~ 600 ml)59 
and a postoperative “hidden” blood loss. Consequently, about 30% of patients require blood transfu-
sion (median 2 units/patient).59 Based upon the above background information, we hypothesise that 
a liberal transfusion regimen will have a positive effect on functional recovery and quality of life 
compared with a restricted transfusion regimen. No previous, randomised, large-scale study has 
hitherto tried to clarify the value of an aggressive vs. a liberal transfusion trigger in patients under-
going hip arthroplasty.52 
Study design 
A randomised clinical trial 
Based upon the well-established fast-track set-up at the four research units, the effect of a liberal vs. 
a restrictive postoperative transfusion therapy on postoperative function will be evaluated.  
Sample size: Nine hundred patients (>70 yrs) undergoing hip surgery will be included and randomly 
allocated to receive postoperative RBC transfusion when haemoglobin levels fall below 6.5 mmol/L 
(liberal group) or 5.0 mmol/L (restrictive group) to assess the functional mobility and quality of life in 
the early and late postoperative phases (10% improvement of 6-min walking test 1 week postopera-
tively, p < 0.05, power 0.8). Based upon the Cumulated Ambulation Score60 from own data, a sam-
ple size of about 500 patients will be required to demonstrate a 10% improvement. 
Endpoints: Validated functional scores from the research group and others (6-min walking test, Cu-
mulated Ambulation Score,60 Timed Up and Go test,61 fatigue, the short FACT-anaemia score62 and 
the short-form SF-36) will be used, and the incidence of postoperative cognitive dysfunction (POCD) 
will also be evaluated with established validated techniques.63 Development of postoperative cardiac 
morbidity and infectious complications, length of stay in hospital and short (30-day) and long-term 
(1-year) survival will be recorded along with detailed preoperative assessment of risk factors. 
Ethical considerations 
In Denmark, as opposed to the rest of the Western world, use of RBC transfusion is steadily increas-
ing, and 73 units of RBCs are transfused per 1,000 inhabitants as compared to 40-45 units of RBCs 
per 1,000 inhabitants in the rest of Europe, where use of RBC transfusions is decreasing.59 The Dan-
ish transfusion practice therefore offers a unique opportunity to evaluate the effect of a liberal trans-
fusion strategy in elderly patients undergoing surgery, a strategy that  in other countries would be 
considered "unethical" due to unnecessary exposure to blood products in patients who may not need 
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them. On the other hand, a transfusion trigger for haemoglobin of 6.5 mmol/L is in agreement with 
current Danish transfusion practice, in which more than 30% of the patients receiving transfusions of 
RBCs demonstrate a pre-transfusion haemoglobin > 6.0 mmol/L.51 Therefore, patients included in 
the present study will not be exposed to a RBC transfusion intensity different from current standard 
practice. Furthermore, the optimal haemoglobin level for patients > 70 years, i.e. the age group to 
be included in the present study, remains to be established and underlines the importance of con-
ducting the present study. 
Perspectives 
The planned study will be unique in several ways. Firstly, because it is the first prospective large, 
definitive, randomised clinical trial assessing the effect of a liberal vs. restrictive transfusion strategy 
in elderly, non-critically ill patients with a well-defined fast-track care programme and a focus on 
functional recovery. Secondly, as mentioned above, the proposed design is only possible to perform 
in Denmark, due to a more liberal transfusion policy than in the rest of the Western world. Thirdly, 
the ability to evaluate interventions in a group of patients treated in accordance with the fast-track 
set-up enables a unique opportunity to evaluate the intervention regarding transfusion therapy in a 
model with limited confounders. These results may subsequently have unique implications for trans-
fusion strategies in other major operations. Finally, the research group has the documented exper-
tise in fast-track hip and knee arthroplasty, postoperative rehabilitation and transfusion medicine to 
ensure the performance of the project. 
Collaborators 
Pär Johansson, Medical Director, Transfusion Service, Rigshospitalet, Copenhagen University and in 
Capital Region in Denmark. 
 

3.3 Optimising postoperative rehabilitation and physiotherapy 

Background 
It is well documented that major surgery is followed by a decline in various organ functions1 includ-
ing loss of muscle tissue and function, and a reduced cardiovascular adaptive response to exercise 
that leads to prolonged convalescence with fatigue.64-66 Subsequently, a rehabilitation phase during 
both traditional long hospitalisation as well as after discharge has included various programmes for 
physiotherapy. For this reason and because of concomitant factors with trauma to the limb, intra-
hospital and post-discharge physiotherapy has been a key factor in traditional care after hip and 
knee arthroplasty. The specific role, type and effect of physiotherapy after knee arthroplasty has 
been questioned in a recent meta-analysis,67 but the available studie were, however, all done in pa-
tients subjected to traditional long hospital stays and late (weeks) initiation of physiotherapy after 
the operation, thereby allowing further functional deterioration before starting post-discharge inter-
vention. The introduction of fast-track surgery has, especially in colorectal surgery,3 demonstrated 
pronounced improvements in physical performance, pulmonary function and body composition about 
1 week postoperatively compared with traditional care, that is, at a time when these patients would 
still have been hospitalised.68 Hence, improved strength of the quadriceps muscle and handgrip has 
been demonstrated after fast-track compared with conventional care colonic surgery.69-71 Conse-
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quently, fast-track colonic surgery has led to reduced post-discharge fatigue.72,73 Thus, physiother-
apy during both the short hospitalisation and after discharge has been eliminated (H. Kehlet, unpub-
lished). 
There are no data on the indication for or the effect of physiotherapy after discharge in fast-track hip 
and knee arthroplasty, and where the need may be significantly less compared with traditional care, 
assuming the same benefits of the fast-track set-up as demonstrated in colonic surgery. A recent 
survey of the use of post-discharge physiotherapy in Denmark74 has shown a variable use of physio-
therapy, and in mid-Jutland 2 large centres (Aarhus and Holstebro) have no routine use prescribed, 
providing a unique possibility for performance of the scheduled randomised trials allowing randomi-
sation to +/- physiotherapy. 
Study hypotheses 
In fast-track hip and knee arthroplasty with discharge to the patient's home 2-3 days postopera-
tively, a reduced loss of function (range of motion, muscle strength, balance) is expected and as-
sumed to translate into a decreased or no need for post-discharge physiotherapy except for selected 
patient groups. 
Study design 
To perform two large randomised studies in hip (n=140) and knee (n= 140) arthroplasty, patients 
are randomised to either no post-discharge physiotherapy or 12 weeks of traditional physiotherapy. 
Endpoint: validated functional scores (joint movement, isometric muscle force, timed up & go (TUG), 
6-min walking test, tandem balance test) will be used to assess the intervention 6 and 12 weeks 
postoperatively. 
Sample size: A formal power calculation cannot be performed because there are no data on func-
tional decrease in fast-track hip and knee arthroplasty – but based upon the 6-min walking test data 
with traditional care,75 it is estimated that 140 patients in each group will provide sufficient data to 
detect a significant (p < 0.05) treatment effect of at least 10% between groups (power 0.8 and 20% 
loss of patients during follow-up. 
Perspectives 
The planned studies will be the first available to assess the need for post-discharge physiotherapy 
combined with well-established fast-track programmes in hip and knee arthroplasty. In addition, the 
detailed study will be able to identify specific patient groups which may or may not require physio-
therapy. These results will not only be important for these common procedures (about 
2,000/1,000,000 inhabitants/yr) but will also be applicable to other major procedures with a fast-
track set-up and have major socio-economic implications. 
 

3.4 Reducing duration of thromboprophylaxis with preserved safety 

Background 
Several randomised trials have documented extended thromboprophylaxis (about 4 weeks vs. 10 
days) to be effective and advisable after elective hip arthroplasty (THA) and knee arthroplasty 
(TKA)76,77 and major abdominal procedures.78 These observations and recommendations are based 
on surgical procedures with traditional care with a postoperative length of stay of around 10 days 
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which implies a certain degree of non-optimal mobilisation. On the other hand, it has been discussed 
whether anti-coagulation may increase the risk of infections and other morbidities.79,80 
Preliminary uncontrolled observations have suggested that early mobilisation may reduce postopera-
tive thromboembolism,81 which is in accordance with observations with early mobilisation in short-
term (~3-4 days) thromboprophylaxis and fast-track THA and TKA with a hospital stay of around 3-4 
days (principal investigators, unpublished, including fast-track colonic resection, 2-3 days). Accord-
ingly, expert opinion has suggested that pharmacological thromboembolic prophylaxis may not need 
to be aggressive or prolonged in patients who are mobilised promptly.82 Finally, extended throm-
boembolic prophylaxis may have major socio-economic implications due to direct costs as well as 
patient compliance and involvement. 
So far, no randomised, large-scale study is available to provide information on the optimal duration 
of thromboembolic prophylaxis in fast-track THA and TKA. 
Study hypothesis 
Short-term (during hospitalisation) thromboembolic prophylaxis is non-inferior to long-term prophy-
laxis (30 and 10 days) in fast-track THA and TKA with enforced early mobilisation. 
Study design 
A large, multi-centre randomised controlled trial in patients undergoing primary unilateral total THA 
and TKA and  receiving prophylaxis with low molecular weight heparin during hospitalisation (~ 3 
days) vs. for 30 days after THA and for 10 days after TKA, as recommended internationally.76,77,83 
Patients with a postoperative clinical signs of thromboembolism (swelling of either leg) will undergo 
compression ultrasound examination and a urine prothrombin fragment 1+2 (uF1+2)84 to diagnose 
deep vein thrombosis. All patients are followed for 90 days postoperatively, and all thromboembolic 
and other vascular complications and/or deaths are registered during this period and treated accord-
ing to existing recommendations. In addition, a spot urine analysis of uF1+284 will be analysed pre-
operatively and at discharge to characterise the thrombotic potential and to provide final data docu-
mentation on this simple diagnostic test.84 
Primary endpoints: Symptomatic vein thrombosis, pulmonary embolism, myocardial infarction, 
stroke, and other vascular events. Secondary endpoints: distal deep vein thrombosis.  
Sample size: The study is planned as a non-inferiority study. Based on the literature and Danish 
data, the event rate of all cardiovascular events and venous thrombosis is about 12% (Camilla Rye, 
PhD Thesis, Copenhagen University, defended March 28, 2008). We consider an absolute risk differ-
ence of less than 4% as non-inferiority, and with a power of 80%, a two-sided significant level of 
5% will provide a >80% possibility that the upper limit of the 95% confidence interval (CI) for the 
point estimate is less than 4% for short-term prophylaxis. Consequently, a sample size of 1036 pa-
tients will be required in each group, and with an estimated 10% drop-out rate, a total 2280 patients 
will be included in the study. 
Ethical considerations 
The duration of thromboembolic prophylaxis after major joint arthroplasties is still debated nationally 
and internationally regarding the optimal benefit vs. side-effects and costs. In Denmark, the Danish 
Orthopaedic Society has recommended 7 days of prevention as a compromise, but allowing extended 
prophylaxis, where considered appropriate (not well-defined). The present study with a shorter dura-
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tion of prophylaxis in patients undergoing fast-track early mobilisation/short stay surgery is in accor-
dance with considerations from the highest international expertise.82 In summary, we consider the 
study feasible and performable in accordance with good clinical practice and the Declaration of Hel-
sinki. 
Perspectives 
The present study will be the first of its kind and, hopefully, will document the non-inferiority of 
short-term thromboembolic prophylaxis in fast-track early mobilisation THA and TKA – operations 
which have been studied extensively before with various thromboembolic prophylaxis regimens – but 
with traditional care and hospitalisation of around 10 days.77 Depending on the results, the study will 
have major implications for anti-thrombotic regimes in other fast-track, high-risk surgical populations 
(colorectal surgery, major gynaecological and urological cancer surgery, etc.). 
Collaborators 
Dr. Michael Rud Lassen, Department of Orthopaedic Surgery, Hørsholm Hospital. 
Dr. Lars Carl Borris, Department of Orthopaedic Surgery, Aarhus University Hospital. 
 

3.5 Reducing postoperative cognitive dysfunction (POCD) 

Background 
One of the well-documented undesirable sequelae after major surgery is a decline in cognitive func-
tion (POCD), especially memory.63,85,86 POCD is a specific entity different from delirium. The inci-
dence of POCD is about 25% within 7-10 days postoperatively with traditional care, declining to 
about 10-15% 2-3 months after major surgery, including hip and knee arthroplasty.63,85,86 Old age 
(>70 yrs) is the most important risk factor.63,85,86 POCD has a major impact on postoperative recov-
ery and is related to activities of daily living and mortality.63,85,86 Although the duration of general 
anaesthesia may correlate with POCD,63,85,86 use of regional anaesthesia has not reduced the risk of 
POCD.87 The pathogenesis of POCD is probably multi-factorial – and presently not clarified. However, 
there is general agreement about the clinical relevance of POCD, as quoted in a recent editorial: 
"those involved in the care of elderly patients scheduled to undergo surgery must identify the patho-
genic mechanisms and orchestrate appropriate protective and therapeutic interventions to target the 
pathogenic processes that produce POCD".88 
Based upon clinical observations by the two principal investigators, POCD after fast-track hip and 
knee arthroplasty may not appear as commonly as previously observed with traditional care. The 
underlying mechanisms could be related to the shortened hospital stay per se,89 with return to daily 
home activities within 2-3 days at present compared with 7-11 days previously. In addition, the ef-
fective non-opioid pain management may be protective, since opioids are well-known to disrupt 
postoperative sleep architecture,90,91 and because sleep disturbances may relate to POCD.92 Fur-
thermore, effective modern non-opioid analgesia may decrease postoperative sleep disturbances 
(and POCD?) based upon the observation that chronic pain may lead to sleep disturbances.90 Finally, 
the inflammatory cytokine response (IL-6) may induce sleep disturbances, fatigue and prolonged 
convalescence,29, 93, 94 all of which may predispose to POCD in elderly, susceptible postoperative pa-
tients. No study in the literature has hitherto tried to clarify the relative importance of all these 
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pathogenic mechanisms, and incorporate them into a unifying hypothesis to provide rational strate-
gies for prevention of POCD. 
Study hypotheses 
Fast-track surgery combined with a non-opioid set-up will decrease POCD after hip and knee arthro-
plasty compared with traditional care. 
Study design 
Based on the established fast-track set-up at the 2 centres with a hospital stay of about 2-3 days 
together with non-opioid effective analgesia,16,21,22 which is continued after discharge (see pain sec-
tion), our aim is to assess in detail the incidence of POCD with established validated techniques,95 
and compare this incidence with that seen after traditional care.63,86 In a subset of patients, modifi-
cation of the inflammatory response by perioperative glucocorticoid treatment (see pain section) will 
be studied in a randomised study, and sleep architecture will be assessed in a subset of the study. In 
the total study, the inflammatory response markers (IL-6), pain, and sleep quality (questionnaires) 
will be correlated with POCD. 
Sample size: Based upon the research group's previous experiences,63,85,87 the hypothesis is that the 
fast-track, non-opioid set-up will decrease POCD to 5% after hip and knee arthroplasty (as observed 
in outpatient minor surgery89), whereas previously POCD was about 10-15%.63,85,86 Thus, 400 pa-
tients undergoing fast-track surgery compared with 250 undergoing traditional care will provide a 
statistical power of 85% to allow a detection of the assumed difference (5% vs. about 12%) at the 
5% significance level, assuming that late postoperative follow-up examination may not be possible in 
10-15% of patients. 
Perspectives 
The planned study will be unique and for the first time include several POCD pathogenic mechanisms 
not previously reported.88 The data set will also allow analyses of the relationship between POCD and 
possible pathogenic mechanisms (pain, sleep quality, inflammatory responses) which have not been 
studied before in large patient groups and with fast-track set-up. The results are assumed to have 
widespread perspectives when translated to other major procedures.88 The research group has 
documented expertise in POCD and fast-track hip and knee arthroplasty to ensure optimal perform-
ance of the project. 
Collaborators 
Dr. Lars Rasmussen, Dept. Anaesthesia, Rigshospitalet, Copenhagen University. 
 

3.6 Fast-track, one-stage revision surgery for infected hip arthroplasty 

Background 
Chronic infection in total hip arthroplasty is a feared and severe complication. It occurs in about 1-
2% of all primary total hip arthroplasty,96 and has the potential to ruin all the adventages provided 
by the primary total hip arthroplasty. The infection threatens the function of the joint, preservation 
of the limb, and occasionally the life of the patient. The treatment is difficult and prolonged, often 
with poor outcome, and the patient may become a permanent invalid. Approximately 150 Danish 
patients each year undergo revision surgery due to deep infection in a total hip arthroplasty.96 
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Two-stage revision (see figure below) 
Currently, the gold standard for chronic infection in THAs is major revision surgery, consisting of a 
“two-stage” procedure97,98 with primary evacuation of implants, removal of cement and soft tissues, 
extensive irrigation, and insertion of a temporary antibiotic-loaded cement spacer.98 However, the 
inserted spacer allows the patient only limited function. The patient is hospitalised for 3 weeks and 
receives systemic antibiotics.98 At a second surgical procedure about 3-6 months later, a new revi-
sion THA is inserted followed by a rehabilitation period of several weeks. 
One-stage revision (see figure below) 
Another and less well established procedure is “one-stage” revision, in which evacuation of implants 
and insertion of new implants are carried out in one procedure. This procedure has the considerable 
potential to shorten total hospitalisation time, patients immobilisation, and rehabilitation, increase 
quality of life and reduce costs.99,100 However, only very small-scale data are available,99,100 and 
these are not combined with a fast-track set-up, including final rehabilitation. 
 

 
 

Study hypothesis 
One-stage revision surgery can be performed with substantial benefits for the patients in terms of 
the total hospitalisation period and faster rehabilitation (see figure above), and it can especially 
eliminate the 3- to 6-month period of severe functional disability between the two-stage revisions, 
with its assumed deleterious consequences for final rehabilitation. 
Study design 
A non-randomised, consecutive, hypothesis-generating cohort study (N=100). Data will be compared 
with data from the two-stage procedure in Denmark96 and the literature available. Inclusion and 
treatment of patients will be conducted in the two orthopaedic centres (Aarhus and Hvidovre Univer-
sity Hospitals). The data will be analysed in detail regarding functional recovery (see physiotherapy 
section) as well as assessments of economic implications. Perioperative care principles will be as in 
fast-track primary hip arthroplasty. 
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Perspectives 
If one-stage revision can be shown to result in reduced total hospitalisation time and faster rehabili-
tation and with a low number of re-infections, the study will support this approach as being the 
treatment of choice. 
 

3.7 Safety aspects in fast-track surgery 

Risk of hip dislocation and implant loosening 
Background 
Early mobilisation and weight bearing have been debated as risk factors in fast-track hip arthro-
plasty. Whereas satisfactory post-operative treatment of pain in combination with early mobilisation 
may provide protection against cognitive dysfunction and thromboembolic complications, it may also 
cause patients to increase strain on the newly operated limb leading to potential adverse effects on 
long-term implant performance or survival.  
Dislocation 
The most common surgical complication in THA is dislocation of the hip, which may occur in 2-5% of 
patients, or more frequently in the obese.101 Opponents of fast-track surgery have suggested that 
dislocation increases with short hospital stays.102 A preliminary, small-scale (N=265) randomised 
study did not support the notion that removal of functional restrictions increases early dislocation,103 
but this study focused on specific movements and not on the influence of duration of hospitalisation 
per se. 
Thus, there is no valid information on the potential risk for dislocation with decreased length of hos-
pitalisation in fast-track hip arthroplasty. 
Implant loosening 
Survival of joint prostheses, in terms of the time from insertion of the first implant until reoperation, 
is a major concern both for the patient and the National Health Service. The risk of loosening de-
pends on age and function of the patient and occurs in about 10-15% after 10-15 years.104 The sta-
bility of uncemented arthroplasty depends on the primary surgical fixation until secondary fixation by 
bony anchorage has been established. Overloading a newly inserted uncemented implant may poten-
tially cause mechanical loosening, and clinical studies have shown that early migration of implants is 
related to premature revision surgery.105 Implant micromotion is therefore a surrogate indicator of 
implant survival and can be measured by roentgen stereophotogrammetric analysis (RSA)106,107 in 
clinical trials.105,108-110 As RSA provides a very precise measurement of implantmigration with a preci-
sion of < 0.1 mm,108,109 a short follow-up of 2-5 years is sufficient to predict the long-term perform-
ance of knee and hip prostheses.105,110 
No studies are available on the risk of implant loosening in fast-track hip arthroplasty. The fast-track 
centres are therefore provided with a unique opportunity to evaluate the risk of implant loosening 
compared with traditional care evaluated with RSA. 
Study hypotheses 
1. Fast-track surgery does not increase the risk of hip dislocation. 
2. Fast-track surgery does not jeopardize implant stability. 
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Study design 
Dislocation 
This project will include a follow-up of a consecutive group of about 7,000 THA patients from the 
fast-track collaborative centres, and results will be compared with results from the Danish Hip Regis-
ter and the National Hospital Registries as well as with previously published data and data from non 
fast-track centres. 
Implant stability 
A prospective cohort of fast-track THA patients with cementless Bimetric implants will be monitored 
with RSA and compared with a group of patients subjected to traditional care (historic controls from 
own centres). 
Sample size: the study is planned to be a non-inferiority study. From the literature the rate of im-
plant migration of more that 1-2 mm is 25%.111 An absolute risk difference of less than 5% will call 
for non-inferiority. If the rate of implant migration of more that 1 mm in fast-track patients is 0.18 
then with a the power of 80% and a two-sided significance level of 5% (i.e that the upper limit of 
the 95% confidence interval (CI) around the point estimate for migration > 1 mm in the fast-track 
group will be less than 30% with a 80% possibility) we need a sample size of 104 fast-track patients. 
About 10% of the patients will not fulfil the study and therefore 120 patients will be included in co-
hort. Parameters: implant stability based on RSA. 
Perspectives 
These studies provide safety data to be compared with the otherwise well documented advantages 
of fast-track hip arthroplasty in order to facilitate general implementation of the concept. 
 
Patient satisfaction and quality of life 
Background 
Although fast-track surgery is well-documented to improve recovery, decrease organ dysfunctions, 
need for hospitalisation and convalescence,1,3 a potential side-effect of early discharge may be de-
creased patient satisfaction, uncertainty, and decreased quality of life with risk of early readmissions. 
Although intensified preoperative patient information and information during hospitalisation are key 
factors in fast-track surgery, less attention has been paid to post-discharge patient information. 
In cooperation with the Centre of Pervasive Healthcare University of Aarhus, Denmark, we have de-
veloped an interactive Mobile HomeCare (MOHOC) device in order to perform Remote Rehabilitation 
Support (RRS) (manuscript in preparation). The concept includes film clips, 3D animation, verbal and 
written information and videophone communication, all available as wireless technology, thereby 
supporting the patient physically and psychologically in a new and easy way. Furthermore, the 
equipment provides unique possibilities for interactive data collection. 
Hypothesis 
The RRS system will improve quality of life and physical function compared with conventional set-up 
of fast-track hip arthroplasty. 
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Study design 
A randomised, controlled trial to compare quality of life and physical function in fast-track hip arthro-
plasty. Outcome parameters are quality of life, anxiety, pain, and physical function (see physiother-
apy section). 
Sample size: The sample size is based on our own quality of life study.112 The risk of a type 1 error is 
set at 5%, using a two-sided analysis, and the power at 80%. Quality of life is expected to be 0.85 
(SD 0.15) in the control group, and 0.95 (SD 0.15) in the intervention group leading to at least 63 
patients in each group. To account for a potential drop-out, 140 patients will be included. 
Perspectives 
The RRS system may provide a unique possibility to create a homecare environment to observe, 
support and intervene with the patient, including assessment of complaints and degree of activities. 
Thus the study supports other tele-medicine activities, but where no information is available within 
fast-track surgery and the present results may therefore have widespread implications within all sur-
gical specialities. 
 

4 Organisation 

Management 
The overall coordination of the centre will be ensured by the Steering Committee. The Centre leader-
ship will be shared between the two principal investigators, Professor Henrik Kehlet and Professor 
Kjeld Søballe. This is the most suitable way to manage the project because they are locally employed 
in the Eastern and Western Danish Partner groups, respectively. Henrik Kehlet is currently Professor 
of Perioperative Therapy at Copenhagen University Hospital, which allows >90% time for research. 
The current project will take 50% of Henrik Kehlets research time, the remaining part being allocated 
to fast-track surgery in other surgical specialities as well as a main research project “Transition from 
acute to persistent postsurgical pain”. Kjeld Søballe is currently professor of orthopaedics at Aarhus 
University Hospital with 50% time for research and education and 50% time for surgery. The surgi-
cal part will be reduced 35% and time spent on education will be reduced to 1-2 hours a week, thus 
giving 50% time to focus on the Centre for Fast-track Hip and Knee Surgery. 
Two project secretaries will be employed by the project, one by the Eastern and one by the Western 
Danish partner groups, with responsibility for the day-to-day management of the Centre and to en-
sure a swift and competent exchange of information between the many project partners and other 
relevant stakeholders. The Steering Committee handles the overall research and financial oversight 
and will meet every third month and whenever it is required for the proper implementation of its re-
sponsibilities. 
The Centre for Fast-track Hip and Knee Surgery will be organised in two groups based on geographi-
cal location. The Western Danish Partner consists of the Orthopaedic Research and Fast-track Unit at 
Aarhus University Hospital, the Fast-track Unit at Regional Hospital Silkeborg and the Fast-track Unit 
at Regional Hospital Holstebro, and The Eastern Danish Partner consists of the Orthopaedic Fast-
track and Anaesthesia Research Unit at Hvidovre University Hospital. These partners represent a 
fourth of all THAs/TKAs performed in Denmark with a total of about 3500 operations per year, which 
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provide a unique possibility for a new and thorough research within the fast-track surgery area 
based on an interdisciplinary and novel approach.  The management groups are, together with the 
Steering Committee, responsible for supervision of research conduct and quality in the groups and 
will meet once a month. The management group includes documented expertise within the specific 
areas of pain, cognitive dysfunction, thromboembolism, and transfusion policy. 
 

 

 

PhD students and BMedSc graduates are expected to join the centre and will be supervised on a 
daily basis by postdoctoral fellows, senior research personnel and the two principal investigators. 
The scientific communication will, apart from email correspondence, be facilitated by creating a web-
site containing both a password protected and a public area. The Centre website will be created, 
managed and updated by a webmaster. The Centre database will be created, maintained and ex-
panded by the Steering Committee. 
Seminars will be held once or twice a year hosted by each partner at least three times to ensure a 
continuous exchange of information regarding the project and its scientific progress. 
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International collaboration 
Both principal investigators have documented up-to-date research into the various projects, and with 
current adjustments based upon ongoing discussions with leading international centres within the 
specific topics. No specific international collaboration has been established because the research pro-
ject is considered to be unique because of the already established national fast-track centres, the 
unique possibilities to do clinical research in Denmark with complete postoperative follow-up and the 
documented frontline international expertise available within the project group. The proposed pro-
jects cannot be performed on an international basis due to different organisations, health care sys-
tems, follow-up possibilities, etc., all of which are available and optimal in the Danish centres alone. 
 

5 Research project schedule 

 

 
Some of the projects will continue beyond the 5 years because the Centre for Fast-track Hip and 
Knee Surgery is expected to be well established and maintained at that time. Also future projects 
undoubtedly will be performed based upon the achieved results. 
 

6 Funding 

Formation of the collaboration is dependent on both intramural and extramural funding. Aarhus Uni-
versity Hospital, Hvidovre Hospital, Holstebro Hospital and Rigshospitalet are strongly supportive for 
the initiative and will provide the necessary space and basic equipment needed to conduct the pro-
jects (see enclosures). Moreover, basic running expenses will be allocated to the surgical depart-
ments. In addition, various levels of basic expenditures are covered by the centres, including im-
plants and medical treatments. Finally, we expect that each geographical management group will 
continue to raise additional funding from external sources. 
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As described in the enclosed budget (appendix 3), the applied resources from the Lundbeck Founda-
tion are intended to cover all the essential initial costs for salaries for VIPs, technicians, new equip-
ment, project coordination and project-related expenses, such as additional diagnostic evaluations, 
biochemical analyses and medical treatment. As requested, a reduced budget is enclosed (appendix 
4), and the applied resources are cut back by salaries for two VIPs (PhD students) because there is a 
great demand for technicians to govern the projects on postoperative cognitive dysfunction, rehabili-
tation and physiotherapy, thromboprophylaxis and the pain studies. Furthermore, the cost for appa-
ratus has been removed because the study requirering expenses for a navigation system has been 
eliminated. Financing from various national sources will be sought to raise one-third or two-thirds of 
the costs of the PhD projects, whereby the number of PhD students employed may be 2-3 times as 
high. 
We expect that results obtained after 5 years of research on fast-track surgery in Hip and Knee Ar-
throplasty will be scientifically documented and will justify general implementation both nationally 
and internationally. However, further research regarding remaining problems will be continued in the 
Centre, exceeding the 5 years of financial support from the Lundbeck Foundation. 
 

7 Framework for research, education and recruitment 

The collaborative centre will be highly integrated with the PhD education at The University of Aarhus 
and The University of Copenhagen, and we will be able to provide all the necessary supervision for 
students or “clinical assistants” from the clinical departments as well as medical students enrolled in 
the Graduate School of Health Sciences’ “Research Year” programme. The expected number of PhD 
students directly financed and co-financed by the Centre is expected to be around 10, in addition to 
these there will be affiliated PhDs working in related areas. The PhD students will be recruited from 
among both foreign and Danish candidates to ensure an international dimension of the project.  
The Steering Committee has many years' experience in collaborating with clinical departments and 
research laboratories, national as well as international and supervising PhDs and publishing medical 
theses. 
In the context of education, we feel that the establishment of the described formal collaboration is 
important by providing a rich environment, in which MDs and PhDs from different clinical entities 
come in close contact with key scientific personnel. Successful optimisation of an entire surgical 
course requires a close multi-disciplinary collaboration between all involved personnel, and including 
sufficient follow-up after discharge. The present project is unique in that it covers all these aspects. 
 
A list of 10 tentative publications (with tentative journals) from the project are listed below, repre-
senting the different focus areas of the Centre for Fast-track Hip and Knee Surgery: 

1. Optimisation of the high-volume, local anaesthetic infiltration technique (LIA) > 4 studies + 1 
major study vs. "gold standard" (continuous peripheral nerve block). Journals: Anesthesiology, J 
Bone Joint Surg (Am). 
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2. Effect of perioperative glucocorticoid on postoperative pain and rehabilitation. 1 short-term ran-
domised study + 1 subsequent large (n = > 400) multi-centre randomised study on safety and 
functional recovery. Journals: Anesthesiology, J Bone Joint Surg (Am)., potentially Lancet / JAMA 

3. Optimising post-discharge pain after hip and knee arthroplasty. Journals: Anesthesiology, J Bone 
Joint Surg (Am). 

4. Early and late postoperative cognitive dysfunction after fast-track hip and knee arthroplasty. 
Journal: Anesthesiology, Lancet 

5. Liberal vs. restrictive transfusion strategy in hip and knee arthroplasty – effects on postoperative 
rehabilitation. Journals: Lancet, JAMA / N Engl J Med 

6. The need for post-discharge physiotherapy after fast-track hip and knee arthroplasty. Journal: Br 
J Med 

7. Short-term vs. long-term thromboembolic prophylaxis in fast-track hip and knee arthroplasty. A 
large randomised study. Journal: N Engl J Med 

8. Is fast-track hip and knee arthroplasty safe in terms of dislocation or implant loosening? Journal: 
J Bone Joint Surg (Am). 

9. Improving patient satisfaction and rehabilitation – the remote rehabilitation support system 
(RRS). Journal: Br J Med 

10. Fast-track, one-stage revision surgery for infected hip arthroplasty. Journal: J Bone Joint Surg 
(Am) 
 

8 Perspectives and implications of the research programme 

The planned research programme will have major implications for patient comfort by reducing pain 
and morbidity as well as having major socio-economic consequences by delineating a rational ap-
proach for postoperative physiotherapy, thromboembolic prophylaxis, and cognitive dysfunction. The 
centres have a unique potential to perform the research with a volume of >3000 arthroplastic opera-
tions annually. The research programme is independent of the pharmaceutical industry because the 
pain studies include well-known un-patented drugs, but now applied in a new, multimodal set-up, 
and the studies in thromboembolism are in opposition to the current research and recommendations, 
which have been supported by the pharmaceutical industry. The full research programme, therefore, 
is an example of the combined need for major research support for clinical interventions not other-
wise obtainable from usual sources. 
The perspectives go far beyond the two surgical procedures addressed because the results may be 
applicable to other orthopaedic procedures as well as major procedures in other surgical specialities 
1-3. 
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Appendix 3: Proposal for 5-year budget 
 
                                                                                        Year 

    
2008 

 
2009 

 
2010 

 
2011 

 
2012 

 
2013 

 
Salaries 

        

 VIP* Eastern
1
 

0.75 
(1,5) 

1.5  
(3) 

1.5  
(3) 

1.5  
(3) 

1.5  
(3) 

0.75 
(1,5) 

  Western
2 0.75 

(1,5) 
2.0  
(4) 

1.5  
(3) 

1.5  
(3) 

1.5  
(3) 

0.6 
(1,2) 

         
 TECH+ Eastern

1
 

0.6 
(1,5) 

1.2  
(3) 

1.2  
(3) 

1.2  
(3) 

1.2  
(3) 

0.6 
(1,5) 

  Western
2 0.6 

(1,5) 
1.4 

(3,5) 
1.4 

(3,5) 
1.4 

(3,5) 
1.4 

(3,5) 
0.7 

(1,75) 
         
         
Apparatus   2.0      
Project related expenses  0.1 0.1 0.1 0.1 0.1 0.1 
Project coordination  0.6 0.6 0.6 0.6 0.6 0.2 
Other  0.1 0.1 0.1 0.1 0.1 0.1 

 
Total per year 

  
5.5 

 
6.9 

 
6.4 

 
6.4 

 
6.4 

 
3.05 

 
Total cum. 
 

    
12.4 

 
18.8 

 
25.2 

 
31.6 

 
34.65 

Amount in millions of DKK. Man-years in parentheses. 
  
1
Eastern Danish Partner – Department of Orthopaedic Surgery, Hvidovre Hospital and Section for 

Surgical Pathophysiology, Rigshospitalet, Copenhagen University Hospital 
2
Western Danish Partner – Department of Orthopaedic Surgery, Aarhus University Hospital, Regional 

Hospital Silkeborg and Regional Hospital Holstebro 
 
*VIP salary per year 500,000 DKK, man-years in parentheses 
+TECH salary (including two secretaries) per year 400,000 DKK, man-years in parentheses 
 
Commentaries: 
We are applying for 34.65 million DKK. The budget is intended to cover personnel and new appara-
tus as project-related expenses at the clinical departments. 
We have allocated six VIPs and six technicians to the project. 
The apparatus includes: Navigation system for orthopaedic surgery. 
Project coordination covers: booking, coordination between collaborating departments, patient re-
lated phone and letter correspondence, filing and documentation according to GCP guidelines. 
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Appendix 4: Reduced budget 
 
                                                                                 Year  

    
2009 

 
2010 

 
2011 

 
2012 

 
2013 

 
Salaries 

       

 VIP* Eastern
1
 

0.75 
(1,5) 

0.75 
(1,5) 

0.75 
(1,5) 

0.75 
(1,5) 

0.75 
(1,5) 

  Western
2 0.75 

(1,5) 
0.75 
(1,5) 

0.75 
(1,5) 

0.75 
(1,5) 

0.75 
(1,5) 

        
 TECH+ Eastern

1
 

1.0 
(2,5) 

1.0 
(2,5) 

1.0 
(2,5) 

1.0 
(2,5) 

1.0 
(2,5) 

  Western
2 1.0 

(2,5) 
1.0 

(2,5) 
1.0 

(2,5) 
1.0 

(2,5) 
1.0 

(2,5) 
        
RSA   0.2 0.2 0.2 0.2 0.2 
Lab analysis   0.1 0.1 0.1 0.1 0.1 
Ultrasound   0.1 0.1 0.1 0.1 0.1 
Project related expenses  1.0 1.0 0.5 0.5 0.5 
Project coordination  1.0 1.0 0.5 0.5 0.5 
Other  0.1 0.1 0.1 0.1 0.1 

 
Total per year 
 

  
6.0 

 
6.0 

 
5.0 

 
5.0 

 
5.0 

Total cum.    12.0 17.0 22.0 27.0 

Amount in millions of DKK. Man-years in parentheses. 
 
1
Eastern Danish Partner – Department of Orthopaedic Surgery, Hvidovre Hospital and Section for 

Surgical Pathophysiology, Rigshospitalet, Copenhagen University Hospital 
2
Western Danish Partner – Department of Orthopaedic Surgery, Aarhus University Hospital, Regional 

Hospital Silkeborg and Regional Hospital Holstebro 
   
*VIP salary per year 500,000 DKK, man-years in parentheses 
+Tech. salary (including two secretaries) per year 400,000 DKK, man-years in parentheses  
  
Commentaries:  
We apply for 27.0 million DKK. The budget is intended to cover personnel and project related ex-
penses at the clinical departments. 
We have allocated four VIPs and six technicians to the project. 
Project coordination cover: booking, coordination between collaborating departments, patient related 
phone and letter correspondence, filing and documentation according to GCP guidelines. 
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Appendix 5: Description of institutional collaboration 
 

The Centre for Fast-track Hip and Knee Surgery, formed by the joint competencies and existing co-

operation of the Department of Orthopaedics Aarhus University Hospital, Department of Orthopaedic 

Surgery, Hvidovre Hospital, Copenhagen University Hospital, and Section for Surgical Pathophysiol-

ogy, Rigshospitalet, Copenhagen University Hospital has the broad base of clinical knowledge and 

multidisciplinary expertise to develop high quality projects in a wide range of clinically relevant target 

areas. The two principal investigators have documented qualifications for clinical research at a high 

international level, based on a large international framework and collaboration. 

At the University of Aarhus, the clinical orthopaedic surgical research tradition was established by 

Professor Otto Sneppen in 1980. Today, the research group is managed by Professor Kjeld Søballe, 

MD. The group currently consists of 13 post.docs, 29 Ph.D. students and approx. 15 pregraduate 

research students. The group has a wide national cooperation with surgical as well as medical de-

partments and a strong international cooperation with, among others, the USA, New Zealand, 

Finland, Holland and Ireland. The group has a solid background in clinical as well as basic research 

and rewarding interdisciplinary cooperation that transverses traditional professional groups. The core 

research areas include aetiology, prophylaxis and treatment of illnesses in joints and muscles. The 

research activity in the group is steadily increasing. The total number of published articles is now 

182. 

At the University of Copenhagen, Henrik Kehlet has performed surgical outcome research within all 

aspects of perioperative pathophysiology, organisational studies, and more, and synthesized this into 

the concept of "fast-track surgery". A concept that has fostered over 700 publications, over 12 doc-

toral theses and several PhD.-studies. A large research group in several Copenhagen university hos-

pitals has been established between different surgical specialities, departments of anaesthesiology 

and nursing care, and adjusted to high-impact international implications, by widespread international 

collaboration. 
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