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Fast track programs have been introduced to reduce 
perioperative complication rates and to quickly 
reintegrate the patient into everyday life. The aim of 
this retrospective case-control study was to identify 
patient characteristics and patient-independent 
factors that influence fast track programs in hip 
arthroplasty. A total of 1138 patients were examined. 
A hospital stay of more than seven days was used to 
define the case group. In addition to the causes for 
the longer hospitalisation, age, sex, BMI, chronic 
nicotine and alcohol abuse, ASA score, surgical 
duration, anaemia and blood transfusion as well as 
concomitant diseases were assessed. The statistical 
analysis included two-sample t-test, chi-square test 
and logistic regression analyses. An 95% confidence 
interval was calculated (p<0.05). 16.9% of patients 
could not leave the hospital on the seventh day. The 
main causes were delayed wound healing (69.4%), 
increased CRP (43.0%>100 mg/l), and internal 
complications (19.7%). At a mean of 69.2 ± 10.7 years, 
the age of the case group was significantly higher 
than that of the control group, which had a mean of 
63.3 ± 10.3 years (p<0.001). Cardiac comorbidities 
(p<0.001), BMI (p=0.023), and alcohol consumption 
(p<0.001) increased the risk for longer hospitalisation. 
Significant patient-independent factors were duration 
of the surgery (p<0.001) and transfusion (p<0.001). 
Successful application of fast-track hip arthroplasty 
is possible for every patient. However, longer hospi-
talisation and delayed discharge must be taken into 
account for patients with advanced age, cardiac 
comorbidities, alcohol consumption, and high BMI. 

Keywords fast track program; hip arthroplasty; restric-
tive factors.

INTRODUCTION

The implantation of a total hip endoprosthesis is 
one of the most common standard surgical procedures 
today. To reduce perioperative complication rates 
and to quickly reintegrate the patient into everyday 
life, so-called fast-track programs have been 
introduced. The goal of interdisciplinary evidence-
based treatment paths is rapid convalescence of the 
patient. Because of the shortened inpatient stays 
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combined with a significant cost reduction, fast-
track programs are also important for the general 
population from an economic point of view (1-3). 
Important components of fast-track programs are 
successful pain therapy and rapid postoperative 
mobilisation of the patient. Daily extensive 
physiotherapeutic treatment is crucial for a good 
postoperative result (4). Therefore, it is important 
that physiotherapeutic exercises start early and 
intensively after the operation, which counteracts 
a reduction in muscle strength and reduces the 
occurrence of thromboembolic events (5,6). Special 
rehabilitation programs that make inpatient discharge 
possible more quickly decrease mortality rates and 
inpatient resumption and revision operations (6,7). 
The average inpatient residence time as part of hip 
total prosthesis implantation was 11.8 days, and 
there was a decreasing trend in Germany in 2014 
(8). This trend towards shorter stays will continue 
in the future by further optimising the schedules 
with even faster convalescence and reintegration 
into everyday life. The defined treatment programs 
would be applicable in principle to all patient groups 
without exclusion. As part of the interdisciplinary 
fast-track program for the implantation of a hip total 
endoprosthesis at the University Hospital Halle, rapid 
convalescence is sought through early mobilisation 
and multimodal support. Patients should be able to 
be discharged into further treatment on the seventh 
day of inpatient care. However, this requirement 
was not feasible for all patients. Early identification 
of these patients, who require a longer stay with 
more intensive therapeutic measures, can contribute 
to the improvement of future care and rehabilitation 
planning. The aim of this retrospective case-control 
study was to identify patient characteristics and 
selected patient-independent factors that may be 
associated with a longer period of residence within 
the fast track program. In addition, the reasons for 
discharge and the frequency of complications were 
evaluated.

MATERIALS AND METHODS

In the period from October 2007 to May 2013, 
in the University Hospital Halle (Saale), Germany, 
1138 patients had undergone primary total hip 

replacement surgery. Without exclusion criteria, 
each patient was followed for the procedure by the 
internal hospital fast-track program. This process 
included preoperative patient information and 
education, effective interdisciplinary pain treat- 
ment, early mobilisation within a few hours after the 
operation, intensive daily physiotherapy and early 
discharge, no later than the 7th day of hospitali-
zation. All surgeries were performed by three well-
trained surgeons. The operative minimally invasive 
procedure was the same for all patients. The main 
objective of this case-control study was the number 
of days during the stationary stay. For the case 
group, a stay of more than seven days was defined. 
The exclusion criterion was a direct transfer of 
the inpatient follow-up treatment after 7 days for 
organizational reasons. Each patient was compared 
to a patient with a maximum stay of 7 days who 
underwent surgery on the same day and by the 
same surgeon. These patients formed the control 
group. In addition to the causes for the longer 
residence time, metadata (age, sex, and BMI), 
chronic nicotine and alcohol abuse, ASA score, 
surgical duration, anaemia and blood transfusion, as 
well as concomitant diseases of the patients, were 
determined from the medical records. The statistical 
analysis was performed with SPSS version 22 (IBM 
Corp., Armonk, NY, USA) and included a two-
sample t-test and chi-square test based on Pearson 
and logistic regression analysis. A confidence 
interval of 95% was assumed (significance level p 
< 0.05).

RESULTS

The analysis of 1138 patients revealed that 16.9% 
could not leave the hospital on the seventh day 
after surgery. This finding led to the formation of a 
case and control group with 193 patients each. The 
gender distribution in both groups was identical (88 
men, 45.6% each; and 105 women, 54.4% each). 
Reasons for the nondischarge of the patient on the 
seventh inpatient day are shown in Figure 1. The 
three most common causes of extended stay were 
delayed wound healing (69.4%) with prolonged 
secretion or wound edge dehiscence beyond day 
7 after surgery, increased CRP (43.0%>100 mg/l), 



Acta Orthopædica Belgica, Vol. 87 - 4 - 2021

 Risk analysis of RestRictive factoRs foR fast-tRack hip aRthRoplasty - a RetRospective study 603

and internal complications (19.7%). There were 
certain significant differences between the case and 
control groups, according to patient characteristics 
and patient-independent factors. At 69.2 ± 10.7 
years, the age of the case group was significantly 
higher than that of the control group at 63.3 ± 10.3 
years (p<0.001). In particular, the division into age 
groups showed that at the time of the intervention, 
almost half of the patients (49.2%) in the case 
group were between 70 and 79 years old, while 
only 27.5% were in the control group. Among those 
over 80 years of age, the proportion was 9.3% in 
the case group and only 2.6% in the control group. 
In contrast, both the 50-59 and 60-69 age groups 

had significantly higher proportions of patients in 
the control group (Figure 2). Patients with cardiac 
diseases were more likely to be discharged on the 
seventh day of inpatient care than patients without 
cardiac secondary diagnoses (case group 39.9%, 
control group 14%, p<0.001). Smoking did not 
play a significant role in hospitalisation. A total of 
13.5% of patients in the case group had, and There 
was no significant difference in the proportion of 
patients with chronic nicotine abuse between the 
case group and the control group (13.5% vs. 13.0%, 
p = 0.881). In contrast, patients with chronic alcohol 
consumption had the most significantly increased 
odds of extended inpatient stays (p<0.001). Further 
significant patient-independent differences between 
the groups were apparent in the duration of the 
surgery (case group 90.8 ± 40.3 min vs control 
group 79.2 ± 23.1 min, p<0.001) and need for 
transfusion (case group 67.9% vs control group 
42.5%, p<0.001).

The results of the logistic regression analysis 
are shown in Table I. Ten variables were used to 
perform logistic regression analysis. There was no 
significantly increased risk for prolonged inpatient 
stay for pulmonary diseases, arterial hypertension, 
gout or osteoporosis. In contrast, each additional age 
year increased the risk for a longer hospitalisation 
by 1.040 times. Similarly, there was an increase 
in risk to 1.066 times for every one unit increase 
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patient. The holistic perioperative management 
of fast-track programs enables decreased in 
postoperative complication rates while increasing 
patient satisfaction (9-11). However, not all patients 
can be included in these programs, and universal 
rapid convalescence cannot be expected. Nearly 
17% of all patients failed to be discharged from 
hospital by 7 days in this study. The most common 
reason for nondischarge was delayed wound 
healing, followed by increased inflammation values 
and internal complications. Restrictive factors for 
fast-track hip arthroplasty were patient-specific and 
patient-independent. The statistical analysis showed 
a significant difference in age between the case and 
control groups. Husted and Hartog have found a 
similar result in their regression analyses (12,13). 
Patients over 80 years of age, in particular, often 
need a longer inpatient stay until they can be released 
to subsequent rehabilitation (14). There are a number 
of studies that show that increased age is associated 
with increased postoperative complication rates 
as well as prolonged hospitalisation (15-18). How-
ever, in contrast, several groups of authors have 
also shown that the decisive factor influencing 
postoperative outcome, and thus the inpatient 
length of stay, is not only age per se but also the 
number of comorbidities at the time of surgery 
(19,20). In this work, comorbidities were examined 
according to their sole effect on the duration of 
inpatient residence, whereby only cardiac diseases 
showed a significant influence in the regression 
analysis. In a large systemic literature review, it was 
demonstrated that it is not the individual disease 
itself but rather the sum and special combinations 
of various diagnoses at the time of the operation that 
have a decisive influence on the duration of inpatient 
residence (21,22). Another patient-specific factor is 
the patient’s BMI, which had a significant impact 
on the stationary stay. Patients with significantly 
increased BMI values, in particular, need a longer 
period of inpatient care until the discharge conditions 
are reached (16,23,24). In fast track hip arthroplasty, 
postoperative mobilization is more difficult because 
of the increased body weight in combination with 
decreased muscle strength. However, an increased 
rate of wound infections and comorbidities, 
mainly related to the symptom group of metabolic 

in BMI. The same applied to the duration of the 
operation; an extension of one minute increased 
the patient’s risk of an extended inpatient stay by 
1.010 times. Patients with positive chronic alcohol 
consumption had the most significant increase in risk 
for extended stays. The risk of prolonged inpatient 
stay with existing alcohol consumption was 2.939 
times higher than the risk of patients without it. 
The influence of the transfusion of erythrocyte 
concentrates was also highly significant. Requiring 
transfusion increased the probability of patients 
having an extended stay by 2.382-fold. The analysis 
of secondary diseases showed that only cardiac 
comorbidities had significant relevance. In patients 
with cardiac diseases, there was a 2.559 times higher 
risk of discharge on the seventh day than in patients 
without a cardiac diagnosis.

DISCUSSION

Since the beginning of joint prosthetics, the 
procedure of total hip arthroplasty implantation has 
been constantly being developed and is experiencing 
further optimisation. Today, this operation is not 
only one of the most common interventions in 
Germany but is also a procedure with the greatest 
long-term improvement in quality of life for the 

Table I. — Results of the logistic regression analysis

p Odds ratio, confidence 
interval of 95%

Age 0.003 1.040; CI 95%: 1.013-1.066

BMI 0.023 1.066; CI 95%: 1.009-1.126

Chronic alcohol 
consumption 0.001 2.939; CI 95%: 1.560-5.538

Surgery time 0.021 1.010; CI 95%: 1.002-1.019

Transfusion 0.001 2.382; CI 95%: 1.458-3.892

Arterial hypertension 0.989 0.996; CI 95%: 0.586-1.693

Cardiac diseases 0.001 2.559; CI 95%: 1.466-4.468

Gout 0.114 1.786; CI 95%: 0.871-3.665

Pulmonary diseases 0.449 1.351; CI 95%: 0.620-2.947

Osteoporosis 0.058 2.298; CI 95%: 0.973-5.426
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the inpatient facilities is only possible to a limited 
extent. An additional limit is the restrictive selection 
of factors influencing the length of stay. For 
example, some studies consider the marital status, 
income associated with social status, psychological 
factors, surgical approach and cementation that all 
play a role for a longer hospitalization (12,13). 

A successful application of the fast-track 
program is evident and possible for every patient. 
However, for patients with increased risk profiles, 
longer inpatient stays and delayed discharges may 
be planned preoperatively, and the therapy concept 
can be further optimised in total hip arthroplasty. 
In addition, experienced surgeons should support 
the fast-track concept with an expeditious surgery 
time, which is associated with reduced blood loss 
and a low infection rate. Adequate preoperative 
preparation of the patient is indispensable.
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