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Preoperative physical optimization
in fast-track hip and knee arthroplasty
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ABSTRACT

INTRODUCTION: The aim of this study was to investigate if
screening and optimization of risk patients combined with
a motivational conversation is effective in reducing com-
plications in patients scheduled for a fast-track hip and knee
arthroplasty.

MATERIAL AND METHODS: We included 78 patients in the
intervention group and 54 patients in a control group be-
fore the intervention. In the intervention group, all patients
participated in a motivational conversation during which
they were screened, and a nurse addressed all risk areas in
patients at risk. The primary outcome was unintended pa-
tient paths, defined as a path where the discharge criteria
were not reached within five days (minor complications),
major postoperative complications, readmissions or death
within three months postoperatively.

RESULTS: A total of 35 (45%) of the 78 patients in the inter-
vention group were classified as being at risk in one or more
areas after the screening. The number of unintended pa-
tient paths was significantly reduced from 19 (35%) in

the control group to 14 (18%) in the intervention group

(p =0.025).

CONCLUSIONS: Preoperative physical optimization of pa-
tients who are at risk of following an unintentional path is
effective in patients scheduled for fast-track hip and knee
arthroplasty.

FUNDING: not relevant.

TRIAL REGISTRATION: not relevant.

In their Cochrane review, McDonald et al [1] concludes
that in patients undergoing hip or knee replacement
surgery, there is little evidence to support the use of
pre-operative education, especially with respect to

pain, functioning and length of hospital stay. However,
a randomized clinical trial included in their review con-
cludes that preoperative intervention is effective if ad-
dressed at specific risk patients [2], and Ditmyer et al [3]
introduced the concept of prehabilitation defined as
preoperative improvement of an individual’s functional
capacity through increased physical activity prior to an
orthopaedic procedure —i.e. a method that may have
the potential to address detraining before surgery. Mac-
Donald et al [4] found that developing a risk screening
tool and addressing the identified risk areas may reduce
the length of a hospital stay, and The Danish Clinical Unit

for Disease Prevention has presented guidelines for the ORIGINAL ARTICLE
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patients satisfy discharge criteria within five days. We
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ple risk screening tool combined with an intervention in 2012;59(2):A4381
order to ascertain if this would reduce the number of

unintended paths after fast-track total hip arthroplasty
(THA), total knee arthroplasty (TKA) and unicondylar
knee arthroplasty (UKA).

MATERIAL AND METHODS

Hip and knee patients receiving primary elective THA,
TKA or UKA in the study period were included in the
study. From existing monitoring data, we knew that be-
tween one fourth and one third of patients would not
reach discharge criteria within five days, which would
imply a reduction in the proportion of patients with un-
intentional paths of 20 percentage points. With alpha
set at 5% and beta at 20%, we would need a minimum
of 50 patients in each group corresponding to at least
two months of inclusion in each group.

The intervention group comprised all patients who
underwent surgery from 1 May to 30 June 2007, and the
control group included patients operated in the period
from 1 January to 28 February 2007.

We based the preoperative arthroplasty screening
questionnaire (PASQ) on proposed risk areas [5], and a
two-page questionnaire was sent to all patients prior to
their first preoperative outpatient visit.

A patient was considered to be at risk if any of the
five PASQ areas exceeded the risk cut points:

1) Forthe patient to be at risk regarding nutrition, the
patient’s body mass index (BMI) estimated from
height and weight had to be below 18.5 kg/m? or
above 30.5 kg/m?, or the patient needed to report
an unexplained weight loss, or his or her nutrition
had to be considered insufficient.

2) For general health and medication, the patient was
at risk if his or her blood pressure was too high,
untreated or unregulated. Further, any patient with
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untreated or unregulated diabetes was considered
at risk, along with any patient reporting signs of
wound infection and any patients who were
insufficiently pain-medicated.

3) For physical activity, any patient with less than 30
minutes of activity daily was considered to be at
risk.

4)  Any patient who smoked was considered at risk.

5) Finally, patients were considered to be at risk if
their alcohol consumption exceeded the recommen-
dations from The Danish National Board of Health,
which at the time of the study was no more than
21 units of alcohol per week for men and 14 units
of alcohol for women.

Intervention group

All patients participated in a preoperative motivational
conversation during which any identified risk factor was
addressed by the interviewing nurse. If a nutritional risk
factor was identified, the nurse would choose an appro-
priate intervention ranging from providing information
to referring the patient to a dietician. Identification of a
risk factor for health and medication would be handled
by providing information or by returning the patient to
the general practitioner with information on what to im-
prove.

An identification of low physical activity would be
handled by giving information on how to increase non-
painful activity, and the patient was, if necessary, invited
to borrow an exercise bike until hospitalization. If the
patient was a smoker or had an alcohol intake exceeding
the threshold stipulated in the national Danish guide-
lines, the nurse informed the patient about risks and
benefits from stopping or postponing. All information
was supported by leaflets obtained from The Danish
Clinical Unit for Disease Prevention [5]. The optimization
period was planned not to exceed four weeks because
of a new Danish act which became effective in the post-
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Patient characteristics in the two groups at baseline.

Gender, male:female, n
Age, mean (SD), years

Diagnosis, arthrosis:other, n

Implant type, cemented:uncemented, n

Patient type, THA:TKA/UKA, n
HRQOL, mean (SD)
DSOS, mean (SD)

Control Intervention

group group p
(n=54) (n=78) value
33:21 34:44 0.05
69 (9.0) 68 (11.0) 0.50
54:0 75:3 0.14
23:31 18:60 0.02
23:31 37:41 0.58
0.56 (0.22) 0.58 (0.23) 0.82
46.2 (16.8) 48.2 (13.0) 0.44

DSOS = disease-specific outcome score; HRQOL = health-related quality-of-life; SD = standard deviation;
THA = total hip arthroplasty; TKA = total knee arthroplasty; UKA = unicompartmental knee arthroplasty.

implementation period and which introduced a guaran-
tee of operation within four weeks from referral to
hospital.

Regarding the perioperative period, no changes
were made during the study period, and we followed
an accelerated/fast-track protocol in both groups de-
scribed in details in four other publications from our in-
stitution [6-9]. Primary outcome was an unintentional
patient path defined as a path by which the patient did
not reach the discharge criteria within five days (minor
complications), or had any postoperative complication
within three months (major complications) leading to
a non-planned inpatient visit, was readmitted within
three months irrespective of cause, or died within three
months postoperatively irrespective of cause. Data con-
cerning the period after discharge were collected by
interview at a clinical follow-up after three months at
hospital. The secondary outcomes were health-related
quality-of-life (HRQOL) pre- and postoperatively meas-
ured with the EuroQuol 5d questionnaire (EQ-5D )

[10, 11] and disease specific outcome score (DSOS) [12]
measuring e.g. walking distance and ability. The DSOS
was translated into Danish by using the answer cat-
egories of the Harris Hip Score in the Danish Hip Arthro-
plasty Register and the Knee Society Clinical Rating Scale
used by the Danish Knee Arthroplasty Register.

Control group

Control group patients received no formal preoperative
screening for risk factors and received no intervention in
the period from the first visit at which arthroplasty was
decided to surgery.

Statistics
All outcomes were analyzed using both univariate and
multivariate methods to adjust for confounding. In the
univariate analysis, the x? test was used for categorical
outcome. Furthermore, the two-sample t test was used
for normally distributed and the Mann-Whitney non-
parametric test for non-normally distributed continuous
outcomes. In the multivariate analysis, dichotomized
outcome was analyzed using logistic regression.

The study was registered with The Danish Data
Protection Agency (j.no. 2007-41-1197).

Trial registration: not relevant.

RESULTS

A total of 140 patients were eligible for the study of
whom eight refused to participate which left 132 in-
cluded patients. The baseline characteristics of the two
periods are presented in Table 1. Follow-up data were
obtained for all patients. The average waiting time in
the control group was 63 days (standard deviation (SD)
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14.0) and 31 days (SD 16.9) in the intervention group.
The HRQOL in the control group was 0.55 (SD 0.23)
and it was 0.60 (SD 0.25) in the intervention group (p =
0.440). The DSOS was 47 (SD 18) in the control group
and 50 (SD 14) in the intervention group (p = 0.292).
The average time used for the screening was 25 minutes
and the median was 20 (range 10-120) minutes. A total
of 35/78 patients (45%) were classified as being at risk
of an unintentional path. Among the patients with iden-
tified risk areas, 26/35 (74%) had only one risk area,
whereas 9/35 (26%) had two or more risk areas.

The number of patients per identified risk area was:
1) nutrition 19/77 (25%), 2) general health and medica-
tion 6/78 (8%), 3) physical activity 8/78 (10%), 4) smok-
ing habits 10/78 (13%), and 5) alcohol consumption 4/78
(5%). In the control group, we observed a total of 19/54
(35%) unintentional patient paths compared with 14/78
(18%) in the intervention group (p = 0.025). When ad-
justing for gender, age, diagnosis, implant type and
patient category, the odds ratio (OR) was 0.34 (95% con-
fidence interval (Cl), 0.13-0.84) (p = 0.019). In the con-
trol group, 16/54 (30%) reached the discharge criteria
late compared with 8/78 (10%) in the intervention group
(p = 0.005). The adjusted analysis resulted in an OR of
0.26 (95% C1 0.1-0.7) (p = 0.012). The median length of
stay (LOS) was four (range 2-10) in the control group
compared with a median LOS of three in the interven-
tion group (p < 0.001). Adjusted analysis resulted in a
reduction in LOS of 1.0 day (95% Cl 0.3-1.7) (p = 0.005).

We observed nine (17%) complications within the
first three months postoperatively in the control group
and seven (9%) in the intervention group (p = 0.183).
The adjusted analysis resulted in an OR of 0.33 (95% ClI
0.1-1.2) (p = 0.09). The causes of complications are pre-
sented in Table 2. We observed one readmitted patient
in each group during the first three months postop-
eratively. In the control group, readmission was due to
deep infection and resulted in operation and 30 add-
itional days of hospitalization. In the intervention group,
one patient was readmitted because of wound problems
causing an additional six days of hospitalization. We ob-
served no deaths in either of the two groups within a
three-month period postoperatively. The HRQOL was
0.79 (SD 0.18) in the control group and 0.81 (SD 0.13)
in the intervention group (p = 0.985). Adjusted analysis
resulted in a non-significant gain in HRQOL in the inter-
vention group of 0.02 (95% CI —0.03 to 0.08) (p = 0.379).
The DSOS was 78 (SD 18) in the control group and 83 (SD
14) in the intervention group (p = 0.094). Adjusted an-
alysis resulted in a non-significant gain in DSOS in the in-
tervention group of 4.5 (95% CI —0.8 to 10.0) (p = 0.094).

DISCUSSION
To our knowledge, this is the first study to demonstrate
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Overview of numbers of registered complications during the first three
preoperative months in the two groups.

Control Intervention

group group
Complication cause (n=54) (n=78)
Leg pain 0 1
Minor AMI 1 0
Pneumonia 1 0
Superficial infection 1 0
Swelling of knee 2 0
Wound problem 1 3
Haemarthron below wound 0 3
Knee extension deficit 2 0
Infection 1 0
Complications, any 9 7

AMI = acute myocardial infarction.

that preoperative optimization before fast-track peri-
operative THA, TKA and UKA is effective. During the
motivational conversation and by using the PASQ, a
substantial proportion of the patients scheduled for fast-
track THA, TKA and UKA were classified as being at risk
for an unintentional perioperative path. The more fre-
quent risk areas were suboptimal nutrition, smoking and
low physical activity. Suboptimal nutrition was relatively
easy to address with guidance. Low physical activity was
a problem in patients with impaired use of the knee or
hip, and the patients were guided to make use of exer-
cises not stressing the diseased joint such as swimming
or using a stationary training bike. Smoking represents

a major problem in the intervention as it may be under-
reported by patients, and the only intervention used in
this context was a motivational conversation and an

Hip osteoarthritis
before surgery.
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invitation to attend a smoking cessation seminar com-
bined with Nicorette treatment. However, the motiva-
tional conversation held with all patients and the inter-
vention against risk patients may, in our view, have
served as a more general approach to discuss life style
changes with the patients at a time immediately pre-
ceding a major operation, i.e. when they were very
motivated.

This may play a major role in the significant reduc-
tion in unintentional patient paths, particularly for the
sub category of patients not reaching the discharge cri-
teria within five days postoperatively; a category which
was reduced to one third using exactly the same dis-
charge criteria in the control and intervention group.
Patients who do not reach the discharge criteria within
five days postoperatively include those with minor
complications that are not registered but do affect
discharge.

The result from our study is in accordance with the
results of MacDonald et al, who demonstrated that the
length of stay could be reduced through screening, pa-
tient education and modification of care pathways [4].
Furthermore, our results are in accordance with those
of Crowe & Henderson [2], who demonstrated that a
preoperative, individually tailored, rehabilitation pro-
gramme reduced the length of stay. None of the above
mentioned studies did, however, focus on registering
complications. Our study is also in line with the review
by Lucas [13], who demonstrated that a preoperative
motivational conversation can be used to increase the
patients’ self-efficacy and to tailor psycho-social de-
mands preoperatively. A potential for further effect of
preoperative intervention exists as four studies have
demonstrated that more intensive preoperative physical
optimization or prehabilitation has a positive effect on
preoperative pain and function [14-17]. The study by
Gilbey et al furthermore demonstrated that preopera-
tive physical optimization had an effect when measured
three weeks postoperatively [15], and the study by Topp
et al actually proves the efficacy of prehabilitation [18].

It is a limitation of the present study that it was
not performed as a randomized study. This leaves us
with a possible flaw with regard to group selection as
illustrated in the difference in male/female ratio be-
tween the intervention group and the control group.
We did, however, not use any exclusion criteria, and all
patients in the two periods were consecutively included
in the study. We used patients treated before the inter-
vention as a control group, and this may bias our results
due to the general evolution of treatment over time.
However, the time span between the control group and
the intervention group was only two months so we con-
sider that any bias is minor. An amendment was made
to the in treatment strategy during the study which

affected the distribution of cemented and uncemented
implants, respectively, but this should not result in a
change in complication rates in the two groups as both
surgical technique and postoperative treatment are
identical.

Another change made during the study was a reduc-
tion of the waiting time from screening to operation from
an initial 63 days in the control group to 31 days in the
study group. This change in waiting time reduces the
intervention period and should not bias the results in
favour of the intervention. A limitation to our study is that
the questionnaire has not been validated, but it focuses
on simple and well-defined risk factors which limits the
risk of bias. It is also a limitation to our study that we did
not monitor to which degree the patients actually fol-
lowed the intervention in the optimization period, and
this may be addressed in future studies. We performed
analysis both as univariate analysis and as multivariate
analysis in order to adjust for known potential confound-
ers between the two periods, but other confounders may
flaw our study which suggests a need of a randomized
controlled study. Until such study may be realized, we
believe that this low-cost, no-risk intervention should be
implemented for all THA, TKA and UKA planned for fast-
track perioperative intervention.

CORRESPONDENCE: Torben Baek Hansen, Ortopaedkirurgisk Forsknings-
enhed, Regionshospitalet Holstebro, 7500 Holstebro, Denmark.

E-mail: tbhansen@dadInet.dk

ACCEPTED: 13 December 2011

CONFLICTS OF INTEREST: Disclosure forms provided by the authors are
available with the full text of this article at www.danmedj.dk.

LITERATURE
1. McDonald S, Hetrick S, Green S. Pre-operative education for hip or knee
replacement. Cochrane Database Syst Rev 2004;(1):CD003526.

. Crowe J, Henderson J. Pre-arthroplasty rehabilitation is effective in
reducing hospital stay. Can J Occup Ther 2003;70:88-96.

. Ditmyer MM, Topp R, Pifer M. Prehabilitation in preparation for
orthopaedic surgery. Ortho Nurs 2002;21:43-51.

4. MacDonald V, Arthur B, Parent S. The Vancouver General Hospital joint
replacement rapid recovery program: Optimizing outcomes through
focused pathways. J Ortho Nurs 2005;9:95-102.

. Jgrgensen SJ, Hansen HV, Hessov | et al. [Operation — complications can be
prevented]. Copenhagen: Klinisk Enhed for Sygdomsforebyggelse, 2003.
www.bispebjerghospital.dk/NR/rdonlyres/ED5944E8-B100-4FB3-9C80-
FEF81FD4D328/0/Operationsbog.pdf.

. Larsen K, Sorensen OG, Hansen TB et al. Accelerated perioperative care
and rehabilitation intervention for hip and knee replacement is effective: a
randomized clinical trial involving 87 patients with 3 months of follow-up.
Acta Orthop 2008;79:149-59.

. Larsen K, Hansen TB, Soballe K. Hip arthroplasty patients benefit from
accelerated perioperative care and rehabilitation: a quasi-experimental
study of 98 patients. Acta Ortho 2008;79:624-30.

. Larsen K, Hvass KE, Hansen TB et al. Effectiveness of accelerated
perioperative care and rehabilitation intervention compared to current
intervention after hip and knee arthroplasty. A before-after trial of 247
patients with a 3-month follow-up. BMC Musculoskelet Disord 2008;9:59.

. Larsen K, Hansen TB, Thomsen PB et al. Cost-effectiveness of accelerated
perioperative care and rehabilitation after total hip and knee arthroplasty.
J Bone Joint Surg Am 2009;91:761-72.

10. Pedersen KM, Wittrup-Jensen K, Brooks R et al. [Valuing health — theory of

quality-adjusted life-year]. Odense: Syddansk Universitetsforlag, 2003.

11. Szende A, Williams A. Measuring self-reported population health: An
international perspective based on EQ-5D. Copenhagen: EuroQol group,
2004.

12. Mahomed NN, Arndt DC, McGrory BJ et al. The Harris hip score:
comparison of patient self-report with surgeon assessment. J Arthroplasty
2001;16:575-80.

N

w

i

<

~

0o

©



Dan Med J 59/2 February 2012

DANISH MEDICAL JOURNAL

5

13.

14.

15.

16.

17.

18.

Lucas B. Total hip and total knee replacement: preoperative nursing
management. Br J Nurs 2008;17:1346-51.

Ferrara PE, Rabini A, Maggi L et al. Effect of pre-operative physiotherapy in
patients with end-stage osteoarthritis undergoing hip arthroplasty. Clin
Rehab 2008;22:977-86.

Gilbey HJ, Ackland TR, Wang AW et al. Exercise improves early functional
recovery after total hip arthroplasty. Clin Orthop Relat Res 2003;408:193-
200.

Rooks DS, Huang J, Bierbaum BE et al. Effect of preoperative exercise on
measures of functional status in men and women undergoing total hip and
knee arthroplasty. Arthritis Rheum 2006;55:700-08.

Wang AW, Gilbey HJ, Ackland TR. Perioperative exercise programs improve
early return of ambulatory function after total hip arthroplasty: a
randomized, controlled trial. Am J Phys Med Rehabil 2002;81:801-6.

Topp R, Swank AM, Quesada PM et al. The effect of prehabilitation
exercise on strength and functioning after total knee arthroplasty. PM R
2009;1:729-35.



