
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=iort20

Acta Orthopaedica

ISSN: 1745-3674 (Print) 1745-3682 (Online) Journal homepage: https://www.tandfonline.com/loi/iort20

1–year follow–up of 920 hip and knee arthroplasty
patients after implementing fast–track

Siri B Winther, Olav A Foss, Tina S Wik, Shawn P Davis, Monika Engdal,
Vigleik Jessen & Otto S Husby

To cite this article: Siri B Winther, Olav A Foss, Tina S Wik, Shawn P Davis, Monika
Engdal, Vigleik Jessen & Otto S Husby (2015) 1–year follow–up of 920 hip and knee
arthroplasty patients after implementing fast–track, Acta Orthopaedica, 86:1, 78-85, DOI:
10.3109/17453674.2014.957089

To link to this article:  https://doi.org/10.3109/17453674.2014.957089

Copyright: © Nordic Orthopaedic Federation

Published online: 01 Sep 2014.

Submit your article to this journal 

Article views: 2055

View related articles 

View Crossmark data

Citing articles: 46 View citing articles 

https://www.tandfonline.com/action/journalInformation?journalCode=iort20
https://www.tandfonline.com/loi/iort20
https://www.tandfonline.com/action/showCitFormats?doi=10.3109/17453674.2014.957089
https://doi.org/10.3109/17453674.2014.957089
https://www.tandfonline.com/action/authorSubmission?journalCode=iort20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=iort20&show=instructions
https://www.tandfonline.com/doi/mlt/10.3109/17453674.2014.957089
https://www.tandfonline.com/doi/mlt/10.3109/17453674.2014.957089
http://crossmark.crossref.org/dialog/?doi=10.3109/17453674.2014.957089&domain=pdf&date_stamp=2014-09-01
http://crossmark.crossref.org/dialog/?doi=10.3109/17453674.2014.957089&domain=pdf&date_stamp=2014-09-01
https://www.tandfonline.com/doi/citedby/10.3109/17453674.2014.957089#tabModule
https://www.tandfonline.com/doi/citedby/10.3109/17453674.2014.957089#tabModule


78 Acta Orthopaedica 2015; 86 (1): 78–85

1-year follow-up of 920 hip and knee arthroplasty patients 
after implementing fast-track
Good outcomes in a Norwegian university hospital

Siri B Winther1,2, Olav A Foss1,2, Tina S Wik1, Shawn P Davis3, Monika Engdal4, Vigleik Jessen1, and 
Otto S Husby1

1Orthopedic Research Center, Orthopaedic Department, Trondheim University Hospital; 2Department of Neuroscience, Norwegian University of Science 
and Technology; 3Department of Anaesthesiology, Trondheim University Hospital; 4Department of Physiotherapy, Trondheim University Hospital, 
Trondheim, Norway.
Correspondence: siri.bjorgen@ntnu.no 
Submitted 14–04–04. Accepted 14–06–19.
Erratum: Acta Orthop 2015; 86: 143-144.

Open Access – This article is distributed under the terms of the Creative Commons Attribution Noncommercial License which permits any noncommercial use, 
distribution, and reproduction in any medium, provided the source is credited.
DOI 10.3109/17453674.2014.957089

Background — Fast-track has become a well-known concept 
resulting in improved patient satisfaction and postoperative 
results. Concerns have been raised about whether increased effi-
ciency could compromise safety, and whether early hospital dis-
charge might result in an increased number of complications. We 
present 1-year follow-up results after implementing fast-track in 
a Norwegian university hospital. 

Methods — This was a register-based study of 1,069 consecu-
tive fast-track hip and knee arthroplasty patients who were oper-
ated on between September 2010 and December 2012. Patients 
were followed up until 1 year after surgery.

Results — 987 primary and 82 revision hip or knee arthroplasty 
patients were included. 869 primary and 51 revision hip or knee 
patients attended 1-year follow-up. Mean patient satisfaction was 
9.3 out of a maximum of 10. Mean length of stay was 3.1 days 
for primary patients. It was 4.2 days in the revision hip patients 
and 3.9 in the revision knee patients. Revision rates until 1-year 
follow-up were 2.9% and 3.3% for primary hip and knee patients, 
and 3.7% and 7.1% for revision hip and knee patients. Function 
scores and patient-reported outcome scores were improved in all 
groups. 

Interpretation — We found reduced length of stay, a high 
level of patient satisfaction, and low revision rates, together with 
improved health-related quality of life and functionality, when we 
introduced fast-track into an orthopedic department in a Norwe-
gian university hospital.



The health service in Norway has been reorganized in the last 
decade. The number of available beds and the length of stay 
(LOS) in somatic hospitals have been reduced. Patients are 

increasingly being treated as outpatients rather than being 
admitted to hospital (SSB 2011). Changes in treatment modal-
ities have contributed to this reorganization. Within elective 
surgery, the “fast-track” principles are increasingly being 
adopted, although there is still potential for improvement 
regarding both treatment and clinical results (Rostlund and 
Kehlet 2007, Kehlet and Soballe 2010). Fast-track originated 
in Denmark—in gastrointestinal surgery—and has been fur-
ther developed and documented in joint replacement surgery 
in hospitals in Denmark over the last decade (Rasmussen et al. 
2001, Husted et al. 2010a,d, 2012, Leonhardt et al. 2010). The 
fast-track concept is an evidence-based multimodality treat-
ment that reduces convalescence time and improves clinical 
results, including reduction in morbidity and mortality (Kehlet 
and Wilmore 2008, Schneider et al. 2009). The particularly 
important elements are: anesthesia, fluid therapy, pain therapy, 
and early postoperative mobilization (Husted and Holm 2006, 
Husted et al. 2010a, 2011a, 2012, Khan et al. 2014) as well 
as preoperative information and supervision (Kehlet 1997, 
Andersen et al. 2007, 2009, Holm et al. 2010). 

It has been said that fast-track may result in increased com-
plication rates and re-admissions (Mauerhan et al. 2003). How-
ever, several studies have found that reduced length of stay does 
not compromise patient safety (Pilot et al. 2006, Mahomed et 
al. 2008, Schneider et al. 2009) or increase complication rates 
compared to conventional treatment methods (Husted et al. 
2010b). Also, it has been shown that fast-track surgery with 
early mobilization and short deep-vein thrombosis prophylaxis 
results in low rates of deep-vein thrombosis and pulmonary 
embolism (Husted et al. 2010c, Jorgensen et al. 2013).

A reorganization in the orthopedic department at Trondheim 
University Hospital in 2010 led to an increased number of 
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knee and hip arthroplasty patients, from 7 to 17 a week (Ege-
berg et al. 2010). Based on the successful implementation of 
fast-track in several hospitals in Denmark (Husted et al. 2008, 
Kehlet and Wilmore 2008), this model was adopted in our 
department. To be able to continually monitor treatment qual-
ity and process data, we established an internal quality register 
(Bjorgen et al. 2012). We now present the 1-year follow-up 
results after implementation of this fast-track procedure.

Patients and methods

Patients were recruited between September 1, 2010 and 
December 1, 2012. From September 2010, all elective patients 
(ASA classification I, II, and stable III) with a diagnosis of 
arthritis and scheduled for primary total hip replacement sur-
gery (THA) or total knee replacement surgery (TKA) were 
enrolled in the fast-track system. From May 1, 2012, all elec-
tive primary patients (ASA I–IV) and all elective hip and knee 
revision patients were also enrolled. Acute events such as frac-
tures or 2-stage revisions due to infection were excluded. At 
discharge, all fast-track patients were scheduled for 2 follow-
up consultations with a physiotherapist (knee patients at 2 
months and 1 year; hip patients at 3 months and 1 year). Data 
concerning LOS prior to the fast-track implementation were 
obtained from the hospital patient administration system.

The fast-track procedure
The fast-track procedure is based on principles previously 
described (Kehlet and Wilmore 2008, Handley 2009, Husted 
et al. 2010d, Kehlet and Soballe 2010, Husted 2012), focus-
ing on standardization and evidence-based care in all parts of 
the treatment chain. Patients receive oral and written informa-
tion about the whole procedure, from surgery until follow-up. 
Patients and relatives are also invited to a multidisciplinary 
education class arranged at the hospital shortly before admis-
sion. An orthopedic surgeon, an anesthetist, a nurse, and a 
physiotherapist present each part of the treatment chain from 
admission until discharge. Patients practice walking with 
crutches and are shown the fast-track unit in which they will 
be staying during hospitalization. All patients are admitted on 
the day their surgery is scheduled.

 The patients receive optimized pain relief with spinal anes-
thesia, local infiltration analgesia, and systemic analgesics. 
The multimodal analgesic regimen is standardized as far as 
possible; pre-medication consists of paracetamol (1.5–2 g), 
dexamethasone (16–20 mg), and etoricoxib (90 mg). Benzodi-
azepines are not used. Operations are done under spinal anes-
thesia with 2.5–3.0 mL bupivacaine (0.5% plain), preferably 
at the L2/L3 or alternatively at the L3/L4 vertebral interspace. 
Propofol infusions are administered for sedation if needed. A 
standardized program for intraoperative fluid administration 
is followed consisting of 1–1.5 L Ringer’s acetate, 15 mg/kg 
transexamic acid (max. 1.5 g), and 2 g cephalothin. Following 

surgery, patients are transferred to the recovery unit and later 
to a specialized hip and knee arthroplasty unit with a well-
defined and experienced program for multimodal rehabilita-
tion. Multimodal, orally administered opioid-sparing analge-
sia is given to all patients: etoricoxib (90 mg) and paracetamol 
(1–1.5 g). Oxycodone (5–10 mg) is given if needed (pain 
score on the numeric rating scale (NRS) > 4).

All patients are mobilized out of bed in the intensive care 
unit, as soon as the block from the spinal anesthesia disap-
pears. They are encouraged to be as physically active as pos-
sible during the hospital stay, to wear their own clothes, and 
to have their meals in the dining room in the patient ward. 
Patients participate in group physiotherapy and are also 
instructed to individually perform specific joint and muscle 
exercises several times a day according to an exercise guide. 
Pain experienced at rest and mobilization is registered on an 
11-point NRS with a maximum score of 10 where 0 is no pain 
and 10 is the worst pain imaginable. Before discharge from 
hospital, specific criteria must be fulfilled: when mobilized, 
the pain level must be 3 or less on the NRS, the wound must 
be dry, and the patient must be able to walk on stairs with 
crutches. Patients are mainly discharged to their homes and 
given advice about physiotherapy according to conventional 
rehabilitation procedures.

Registration
2–12 weeks before surgery, patients are screened by nurses 
and physiotherapists in the outpatient unit. During hospitaliza-
tion, data are registered by nurses peroperatively and on a daily 
basis at the fast-track unit. At the follow-up consultations, the 
physiotherapist registers follow-up data, provides information 
about current expectations, and gives advice concerning fur-
ther rehabilitation. If any adverse results are revealed during 
these consultations, the physiotherapist refers the patient to a 
surgeon for consultation.

Pain is registered preoperatively, on a daily basis during 
hospitalization, and at follow-up. An anonymous patient sat-
isfaction form is filled out by the patient throughout the fast-
track course using an 11-point scale (where 0 is worst and 
10 is best). LOS is reported as the number of nights hospi-
talized after the operation. Time to mobilization is defined 
as the number of hours from the end of surgery to mobiliza-
tion. Patient-reported outcome scores (PROMS) are measured 
using (1) the self-administered generic health-related quality 
of life (HRQoL) questionnaire EQ-5D (Rabin and de Charro 
2001), a standardized instrument for use as a measure of health 
outcome, with a score from 0.50 to 1.00, where 1.00 is the 
maximum score representing perfect health, for both hip and 
knee patients, (2) the self-administered disease-specific ques-
tionnaires Hip Disability and Osteoarthritis Outcome Score – 
Physical Function Short Forms (HOOS–PS) for hip patients 
(Davis et al. 2008), and (3) Knee Injury and Osteoarthritis 
Outcome Score – Physical Function Short Forms (KOOS–PS) 
for knee patients (Perruccio et al. 2008). The 2 latter forms 
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maximum KSS values (knee score and functional score) are 
100 points each, with a score of > 60 meaning poor, 60–69 
fair, 70–79 good, and 80–100 excellent. All questionnaires 
are filled out preoperatively and twice postoperatively, knee 
patients after 8 weeks and hip patients aafter 12 weeks and 
after 1 year. 1 year after surgery, the patients are asked 2 spe-
cific questions: (1) “How does the leg that was operated on 
work today compared to before surgery?”, and (2) “Based on 
your experience to date, would you go through the surgery 
again?”. 

Ethics
Before registration, all patients are informed about the regis-
try and asked to sign consent forms allowing their data to be 
used for scientific purposes. According to our regional ethics 
committee, the present study was a quality assurance study 
that did not require any approval in order to be performed or 
published. 

Statistics
The data distribution was evaluated by visual inspection of 
histograms. Normally distributed data are presented as mean 
with standard deviation (SD) or range. Since only 13 of the 
920 patients (1.4%) had bilateral procedures (bilateral obser-
vations), the within-individual correlations were not taken into 
account in the statistical analyses. Data concerning complica-
tions are presented as relative risk with 95% confidence inter-
val (CI) (Hagen 1998). The analyses were performed using 
SPSS version 21.0 and Microsoft Excel.

Results

Before the implementation of fast-track, 7 hip or knee arthro-
plasty patients were operated every week at Trondheim Uni-
versity Hospital and 8 were operated on in a satellite clinic. 
Mean LOS was 8.1 (5.3) days for primary hip patients and 8.1 
(5.1) days for primary knee patients. After fast-track imple-
mentation, all hip and knee arthroplasty surgeries were per-
formed at the university hospital, with a total number of 17 
surgeries a week. 1,069 fast-track patients were included in 

the present study: 619 primary THA patients, 368 primary 
TKA patients, 54 revision THA patients, and 28 revision TKA 
patients (Table 1).

For THA, the number of 12-week follow-ups was 593 
(96%) for primary patients and 42 (78%) for revision patients. 
For TKA, the number of 8-week follow-ups was 351 (95%) 
for primary patients and 26 (93%) for revision patients. At the 
1-year follow-up, 553 (89%) primary, and 32 (59%) revision 
hip patients were analyzed, and 316 (86%)  primary and 19 
(68%) revision knee patients were analyzed. A flow chart of 
the participants is given in Figure 1. 

Mean patient satisfaction with the LOS for all patients was 
8.9 (1.7), and with the fast-track course it was 9.3 (1.2). Pain 
scores at rest and during mobilization from before operation 
until the 1-year follow-up are presented in Figure 2. PROMS, 
physical function scores, and complications for primary and 
revision patients are given in Tables 2, 3, and 4, respectively. 

Primary surgery
Of the THA patients who underwent primary surgery, 94% 
were mobilized in the recovery unit and the mean time from 
surgery to mobilization was 3.5 (1.6) h. Mean LOS was 3.1 
(0.8) days. 82% of the patients were discharged directly to 
their homes. Total re-admission rate within one year was 5.7% 

Table 1. Patient characteristics in the different groups (primary total hip arthroplasty and 
primary total knee arthroplasty; revision total hip arthroplasty and revision total knee arthro-
plasty)

	 Primary surgery	 Revision surgery
	 THA	 TKA	 THA	 TKA

Mean age (range), years 65 (17–90)	 66 (36–89)	 68 (39–87)	 67 (46–82)
No. of men/women 212/407	 137/232	 21/33	 11/16
Mean BMI (SD), kg/m2 27 (4)	 29 (5)	 27 (5)	 29 (5)
ASA I, % 17 	 13	   6	 11
ASA II, % 68	 67	 69	 59
ASA III, % 15	 18	 26	 30

have a score from 0 to 100 with 0 being 
the optimal score, representing no diffi-
culty in performing specific tasks. These 
are designed for objective assessment of 
physical function.

All patients are examined by a phys-
iotherapist and physical function is 
measured by the disease-specific Harris 
hip score (HHS) and the American 
Knee Society score (KSS). Maximum 
score for the HHS is 100 points, with a 
score of > 70 meaning poor, 70–79 fair, 
80–89 good, and 90–100 excellent. The 

Figure 1. Participants from inclusion until 1–year follow–up.
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(4.3–7.0). The revision rate was 2.9% (2.0–3.9), of which 
1.6% (0.9–2.3) was caused by infections and 1.0% (0.4–1.5) 
by dislocations. At 1-year follow-up, 83% reported improved 
functionality in the operated limb and 85% reported that they 
would have been willing to have the surgery all over again.

For TKA patients who underwent primary surgery, 96% 
were mobilized in the recovery unit and the mean time from 
surgery to mobilization was 3.2 (1.4) h. Mean LOS was 3.1 
(0.8) days. 82% of the patients were discharged directly to 
their homes. Total re-admission rate within 1 year was 10.1% 
(8.4–11.8). The revision rate was 3.3% (2.3–4.3), of which 
1.4% (0.7–2.0) was caused by infections and 1.4% (0.7–2.0) 
by mechanical causes. At 1-year follow-up, 72% reported 
improved functionality in the operated limb and 73% reported 
that they would have been willing to have the surgery all over 
again. 

Revision surgery
For THA patients who underwent revision surgery, 91% were 
mobilized in the recovery unit and the mean time from sur-
gery to mobilization was 4.6 (2.2) h. Mean LOS was 4.2 (1.6) 
days and 44% of the patients were discharged directly to their 
homes. Total re-admission rate within 1 year was 5.6% (4.3–
6.9), all of which was caused by infections. At 1-year follow-
up, 39% reported improved functionality in the operated limb 
and 43% reported that they would have been willing to have 
the surgery all over again. 

For TKA patients who underwent revision surgery, 89% 
were mobilized in the recovery unit and the mean time from 
surgery to mobilization was 4.9 (1.9) h. Mean LOS was 3.9 

Figure 2. Pain at rest (upper panel) and mobilization (lower panel) at 
8 time points, from preoperatively until 1 year postoperatively. Lines 
represent mean pain score for each patient group.
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Table 2. Patient-reported outcome scores (PROMS) in the 4 different groups: EQ–5D, 
HOOS–PS, KOOS–PS, and the physical function scores HHS and KSS. For abbreviations, 
see text. All scores were obtained preoperatively, 8 and 12 weeks postoperatively, and 1 
year postoperatively. Data are mean (SD)

	 Primary surgery	 Revision surgery
	 THA	 TKA	 THA	 TKA

Preoperatively				  
 EQ–5D index score	 0.42 (0.30)	 0.49 (0.29)	 0.42 (0.32)	 0.38 (0.36)
 HOOS–PS/KOOS–PS	 45 (16)	 47 (13)	 49 (18)	 49 (11)
 HHS	 53 (14)		  52 (24)	
 KSS knee score		  41 (14)		  49 (19)
 KSS function score		  56 (22)		  43 (23)
8/12 weeks postoperatively				  
 EQ–5D index score	 0.76 (0.21)	 0.68 (0.24)	 0.62 (0.32)	 0.53 (0.32)
 HOOS–PS/KOOS–PS	 22 (14)	 37 (11)	 33 (16)	 41 (12)
 HHS	 82 (13)		  69 (20)	
 KSS knee score		  61 (19)		  64 (15)
 KSS function score		  59 (25)		  45 (28)
1 year postoperatively				  
 EQ–5D index score	 0.79 (0.24)	 0.76 (0.230)	 0.67 (0.27)	 0.62 (0.25)
 HOOS–PS/KOOS–PS	 17 (15)	 30 (15)	 27 (15)	 34 (15)
 HHS	 89 (14)		  77 (20)	
 KSS knee score		  75 (19)		  62 (13)
 KSS function score		  78 (24)		  65 (25)

(2.2) days and 67% of the patients were 
discharged directly to their homes. Total 
re-admission rate within 1 year was 
7.1% (5.7–8.6), of which 3.6% (2.5–
4.6) was caused by infection and 3.6% 
(2.5–4.6) was due to mechanical causes. 
1 year postoperatively, 48% reported 
improved functionality in the operated 
limb and 52% reported that they would 
have been willing to have the surgery all 
over again. 

Discussion

After implementation of the fast-track 
course, the number of weekly hip 
and knee arthroplasty surgeries was 
increased from 7 to 17. Patient satisfac-
tion was high in all parts of the treat-
ment chain, with a mean score of 9.3 
(1.2) out of a maximum of 10. 85% of 
hip patients and 73% of knee patients 
were satisfied with the results 1 year 
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after the operation. In addition, LOS was reduced by approx-
imately 5 days for both hip patients and knee patients. The 
satisfaction with the LOS had a mean score of 8.9 (1.7) out 
of a maximum of 10. These findings are in line with other 

publications concerning fast-track arthroplasty 
(Husted et al. 2008, 2010a). Hospital logistics 
and clinical features are crucial for the LOS, 
and reduced LOS reduces costs without com-
promising treatment quality (Husted et al. 
2008, 2010d, 2012). The numbers of re-admis-
sions and revisions in the present study were 
lower than those previously reported (Husted 
et al. 2008, 2010b). These results demonstrate 
that even though the treatment is more effec-
tive, as indicated by the increased number of 
patients operated annually and with a reduced 
LOS, it does not compromise patient satisfac-
tion or treatment quality. Fast-track also pro-
vided good results in non-septic revision sur-
gery, as has been reported previously by others 
(Schneider et al. 2009, Husted et al. 2011b, 
Jorgensen et al. 2013).

Measurement of pain with an NRS is a 
practical method to use, since it is easy to 
understand and the patient does not need clear 
vision or paper and pen to describe the degree 
of pain—in contrast to the visual analog scale 
(VAS). An NRS of 3 or less corresponds to 
“mild pain” on the VAS, whereas 4–6 corre-
sponds to “moderate pain” and 7–10 to “severe 
pain” (Breivik et al. 2008). Pain, dizziness, 
and general weakness are main causes of pro-
longed postoperative hospitalization. Pain is 
also a limiting factor for early postoperative 
mobilization and physical activity (Husted et 
al. 2011a). In general, the patients in our study 
had only mild pain directly after or during the 
evening following surgery. We found that the 
maximum pain experienced was during rest in 
the evening after surgery, both for primary hip 
and knee patients and for revision hip and knee 
patients (2.9 (2.0), 2.9 (2.0), 2.3 (1.8), and 3.9 
(2.6), respectively). From day 2 postopera-
tively to patient discharge, the pain both at rest 
and during mobilization was reduced and sus-
tained at the “mild pain” level. These results 
suggest that pain was no limitation regarding 
early discharge.

For optimal rehabilitation and assured func-
tion, patients need continuous analgesic treat-
ment after discharge (Andersen et al. 2009, 
Husted et al. 2011a). Holm et al. (2010) found 
that pain has a limited influence on functional 
recovery after the first postoperative day after 

Table 3. Complications within 1 year of primary total hip arthroplasty or primary total 
knee arthroplasty

	 Primary THA	 Primary TKA
	 n	 RR a	 95% CI	 n	 RR a	 95% CI

Total		  619			   368		
Re-admissions	 35	 5.7	   4.3–7.0	 37	 10.0	 8.4–12
 Revisions	 18	 2.9	   2.0–3.9	 12	 3.3	 2.3–4.3
 	 Infection	 10	 1.6	   0.9–2.3	 5	 1.4	 0.7–2.0
 	 Dislocation	 6	 1.0	   0.4–1.5	 –	 –	 –
 	 Impaired mobility	 –	 –	     –	 1	 0.3	 0.0–0.6
 	 Fracture	 1	 0.2	 –0.1–0.4	 –	 –	 –
 	 Mechanical causes	 1	 0.2	 –0.1–0.4	 5	 1.4	 0.7–2.0
 Reoperations	 7	 1.1	   0.5–1.7	 12	 3.3	 2.3–4.3
 	 Dislocation	 5	 0.8	   0.3–1.3	 3	 0.8	 0.3–1.3
 	 Gluteal insufficiency	 1	 0.2	 –0.1–0.4	 –	 –	 –
 	 Quadriceps rupture	 –	 –	     –	 1	 0.3	 0.0–0.6
 	 Impaired mobility	 –	 –	     –	 6	 1.6	 0.9–2.3
 	 Fracture	 1	 0.2	 –0.1–0.4	 1	 0.3	 0.0–0.6
 	 Other causes	 –	 –	     –	 1	 0.3	 0.0–0.6
 Other causes	 10	 1.6	   0.9–2.6	 13	 3.5	 2.5–4.6
 	 DVT	 1	 0.2	 –0.1–0.4	 –	 –	 –
 	 Hematoma	 1	 0.2	 –0.1–0.4	 –	 –	 –
 	 Stroke	 1	 0.2	 –0.1–0.4	 –	 –	 –
 	 Ileus	 1	 0.2	 –0.1–0.4	 –	 –	 –
 	 Superficial infection	 –	 –	     –	 1	 0.3	 0.0–0.6
 	 Peroneus palsy	 –	 –	     –	 1	 0.3	 0.0–0.6
 	 Quadriceps rupture	 –	 –	     –	 1	 0.3	 0.0–0.6
 	 Urinary infection	 –	 –	     –	 1	 0.3	 0.0–0.6
 	 Gluteal insufficiency	 2	 0.3	   0.0–0.6	 –	 –	 –
 	 Other causes	 4	 0.6	   0.2–1.1	 9	 2.4	 1.6–3.3
Leg length difference (> 2 cm)	 3	 0.5	   0.1–0.9	 1	 0.3	 0.0–0.6
Superficial infection	 13	 2.1	   1.3–2.9	 15	 4.1	 3.0–5.2
Urinary infection	 27	 4.4	   3.2–5.5	 22	 6.0	 4.6–7.3
Pneumonia	 2	 0.3	   0.0–0.6	 –	 –	 –
Impaired mobility	 –	 –	     –	 12	 3.3	 2.3–4.3
Peroneus palsy	 –	 –	     –	 1	 0.3	 0.0–0.6
Gluteal insufficiency	 2	 0.3	   0.0–0.6	 –	 –	 –
Other causes	 15	 2.4	   1.6–3.3	 11	 3.0	 2.0–4.0

a Relative risk, %.

Table 4. Complications within 1 year of revision surgery for hip and knee patients

	 Revision THA	 Revision TKA
	 n	 RR a	 95% CI	 n	 RR a	 95% CI

Total		  54			   28		
Re-admissions	 3	 5.6	 4.3–6.9	 2	 7.1	 5.7–8.6
 Revisions						    
 	 Infection	 2	 3.7	 2.6–4.8	 1	 3.6	 2.5–4.6
 	 Mechanical causes	 –	 –	 –	 1	 3.6	 2.5–4.6
 	 Other causes	 –	 –	 –	 –	 –	 –
 	 Sub dislocation	 1	 1.9	 1.1–2.6	 –	 –	 –
Superficial infection	 1	 1.9	 1.1–2.6	 –	 –	 –
Urinary infection	 2	 3.7	 2.6–4.8	 1	 3.6	 2.5–4.6
Pneumonia	 –	 –	 –	 1	 3.6	 2.5–4.6

a Relative risk, %.

TKA, thereby allowing early physiotherapy. They found that 
90% of the patients were mobilized after the first postopera-
tive day, which agrees with our findings. We found that over 
90% of the primary patients and about 90% of the revision 
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patients were mobilized at the recovery unit, and the mean 
time from surgery until mobilization was about 3.5 h and 4.5 
h, respectively. Patients who were not mobilized were either 
immobilized due to perioperative complications, illness, or 
inability to cooperate. 

Early mobilization is important to reduce the risk of throm-
bosis and to initiate rapid recovery (Husted et al. 2008, 
2010b,c). The numbers of deep-vein thrombosis and pulmo-
nary embolism could be underreported in our study. These 
diagnoses had to be verified by ultrasonography or CT before 
being reported to the registry. 

All the patients had to fulfill the fast-track discharge criteria 
before leaving hospital, either to their homes or to the rehabili-
tation institution. Before the fast-track implementation, there 
were no standardized discharge criteria, and the patients usu-
ally went to a rehabilitation institution. Approximately 80% of 
the primary patients in our study were discharged directly to 
their homes, which is a lower percentage than can be found in 
publications from Denmark (Husted et al. 2008). In Norway, 
it has been a tradition to discharge patients to rehabilitation 
institutions depending, for example, on the patient’s hous-
ing conditions, care facilities, comorbidities, and distance 
from hospital. Now that fast-track has been implemented, this 
trend is about to shift. Only 44% of the revision patients were 
discharged to their homes due to their reduced functionality 
postoperatively—the result of greater surgical trauma, as full 
synovectomi and intramedular reaming for femoral and tibial 
components are used in the revision surgeries. At postopera-
tive follow-ups for all groups at week 8 or 12, and at 1 year, the 
mean pain score was relatively low, as expected, with values 
of less than 3 on the NRS. These findings are in line with the 
results of other studies (Rostlund and Kehlet 2007, Holm et 
al. 2010), demonstrating low levels of postoperative pain after 
fast-track joint replacement surgery. 

Even though the main purpose of THA and TKA surgery 
is pain relief, regaining HRQoL and functionality is consid-
ered to be the ultimate goal after joint replacement (Woolf and 
Akesson 2001). Thus, to evaluate the treatment outcome, it is 
important to measure outcomes from the patient’s perspective. 
In a fast-track treatment set-up without any formal intensive 
rehabilitation after discharge, it was found that THA and TKA 
patients at 1-year follow-up had regained health similar to 
that of an age- and sex-matched population in Denmark when 
measured by HRQoL (EQ–5D) (Larsen et al. 2010, 2012). We 
found similar improvements (using EQ–5D scores) one year 
after primary THA and TKA to those reported by Larsen et 
al. However, the patients in our study did not reach the same 
HRQoL levels 1 year postoperatively, which may have been due 
to the different demographics of the patient cohorts. Patients 
included in the hip study (Larsen et al. 2010) had a diagnosis 
of unilateral primary arthritis, and in the knee study (Larsen 
et al. 2012) patients with unicompartmental knee arthroplasty 
were included. In the present study, patients with bilateral hip 
arthroplasty were included and patients with unicompartmen-

tal knee arthroplasty were excluded. Thus, our patients may 
have been affected by the disease to a greater extent than the 
patients in the Larsen study, therefore resulting in both higher 
preoperative and 1-year HRQoL scores. EQ–5D results from 
the Swedish Arthroplasty Register showed that THA patients 
had mean scores of 0.42 preoperatively and 0.78 after 1 year 
(Rolfson et al. 2011), which is similar to what we found. A 
cohort study from Karolinska University Hospital in Sweden 
(Jansson and Granath 2011) also found similar EQ–5D results 
in THA patients pre- and 1 year postoperatively (0.49–0.80, 
and TKA patients pre- and 1 year postoperatively (0.51–0.73).

The THA patients in the study by Larsen et al. (2010) 
did not regain the same level of health as the age- and sex-
matched normal population, which was based on the disease-
specific HHS outcome one year postoperatively (88 vs. 94). 
However, the results were similar to our findings (HHS = 89) 
1 year postoperatively. Any HHS score within these values is 
close to “excellent” (i.e. close to > 90) on the HHS grading 
scale, which indicates that even though THA patients have 
good functionality at 1 year postoperatively in disease-spe-
cific terms, they do not reach the level of the normal popula-
tion. In another study (Medalla et al. 2009), the postoperative 
KSS outcomes, knee score (81) and physical function score 
(71), were similar to the postoperative scores that we found 
(75 and 78, respectively). However, patients in the Medalla 
study gave their postoperative scores 2 years after surgery, 
as compared to 1 year in the present study. Also, the patients 
in the Medalla study generally had a higher knee score and a 
lower physical function score than in our study. This might be 
explained by the different postoperative testing times, since 
knee function is directly related to the surgery and physical 
function is related to the physical fitness of the patient, which 
is not directly influenced by the surgery. Scores between 70 
and 80 correspond to a “good” knee and functionality score 
on the KSS grading scale. The knee and physical function 
scores in the present study were both > 75, which is close 
to “excellent” (> 80), indicating good functionality one year 
postoperatively.

In a study from Toronto, Canada (Davis et al. 2009), based 
on 201 THA and 248 TKA patients, the improvements in 
HOOS–PS (55%) and KOOS–PS (33%) from preoperatively 
to 6 months after surgery were similar to what we found. This 
similarity was apparent in HOOS–PS from before surgery to 3 
and 12 months after surgery (51% and 62%, respectively), and 
in KOOS–PS from before surgery to 2 and 12 months after 
surgery (21% and 35%), where the patients in both studies 
reported less difficulty in performing daily activities postop-
eratively. In light of our findings and those previously reported 
by others, fast-track is a treatment that gives good postopera-
tive results, both in generic and disease-specific terms.

The overall loss of participants at follow-up in our study 1 
year postoperatively was 14%, which is less than that reported 
by others (26%) (Larsen et al. 2012). A higher proportion of 
revision patients than primary patients were lost to follow-up 
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at 1 year. Local hospitals often refer patients scheduled for 
revision surgery to the university hospital. The follow-ups 
are often done at the local hospital, which could explain the 
higher loss of patients observed in this group. Patients eligible 
for follow-up had different reasons for not turning up. In some 
cases the secretary had not scheduled an appointment, some 
patients had forgotten the appointment, some patients did not 
want the consultation, and patients with severe complications 
at the first follow-up were excluded from the second follow-
up. However, all patients with complications resulting in revi-
sion were followed up, as they were re-admitted to the same 
university hospital. 

In summary, we found improved efficiency, high patient 
satisfaction, and low revision rates together with improved 
health-related quality of life and functionality with the fast-
track course implemented in a Norwegian university hospital, 
indicating that fast-track is a favorable and feasible method 
of treatment for both primary and revision THA and TKA 
patients.
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