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Background and purpose — Length of hospital stay
(LOS) following total hip arthroplasty (THA) has been
markedly reduced. Recently, same-day THA (SD-THA) was
introduced, and previous studies have indicated satisfactory
safety. However, studies are heterogeneous and only a few
report results on SD-THA when using a posterolateral surgi-
cal approach. Thus, our aim was to evaluate the feasibility of
and complications after SD-THA when using a posterolat-
eral approach.

Patients and methods — Consecutive patients sched-
uled for SD-THA between October 2015 and June 2016
were included. Eligibility criteria for SD-THA were: pri-
mary THA, motivation for same-day procedure, age > 18
years, ASA I or II, and the presence of a support person who
could remain with the patient for 24 hours after surgery. A
posterolateral surgical approach was used. Data were col-
lected retrospectively from hospital records and the Danish
National Patient Registry. Outcome measures were: compli-
cations during admission, LOS, causes of prolonged admis-
sion, and prevalence and causes of readmission at 90 days’
follow-up.

Results — 102 of 116 (88 %) patients scheduled for
SD-THA were discharged on the day of surgery. The remain-
ing 14 patients were discharged the following day. Primary
causes of prolonged admission were: dizziness/nausea, pain,
and wound seepage. 7 patients had an estimated blood loss
above 400 mL, but all were discharged as planned. No major
complications occurred during admission. At follow-up,
3 patients had been readmitted due to pneumonia, wound
infection, and dislocation, respectively.

Interpretation — The results indicate that SD-THA per-
formed with a posterolateral approach is feasible and can be
performed with a low complication rate in a selected group
of patients.

Fast-track regimens have been shown to markedly reduce
length of hospital stay (LOS) after total hip arthroplasty
(THA) (Husted et al. 2012) without compromising morbidity
and mortality (Husted 2012, Glassou et al. 2014). In recent
years, patient discharge on the day of surgery (SD-THA) has
been introduced, and newly published systematic reviews
have concluded that outpatient arthroplasty (THA as well as
TKA) may be a safe procedure in selected patients (Pollock
et al. 2016, Kort et al. 2017, Hoffmann et al. 2018, Lovett-
Carter et al. 2018). However, Pollock et al. (2016) also stated,
that the majority of studies in the review were of poor quality.
Additional studies, not included in the systematic reviews,
support the findings of feasibility of SD-THA in selected
patient groups (Parcells et al. 2016, Larsen et al. 2017, Klein
et al. 2017, Berend et al. 2018, Kim et al. 2018, Toy et al.
2018) and to a lesser degree in unselected patients (Gromov
et al. 2017). In addition, studies have reported satisfactory
results regarding safety (Parcells et al. 2016, Basques et al.
2017, Courtney et al. 2017, Klein 2017, Larsen et al. 2017,
Nelson et al. 2017, Berend 2018, Toy et al. 2018). Conversely,
higher rates of postoperative complications, primarily medi-
cal complications, have been reported in 2 database studies
comparing non-randomized groups of SD-THA patients and
THA inpatients (Lovecchio et al. 2016, Otero et al. 2016).

Despite the already mentioned promising results, further
research is needed. Available studies are heterogenous, i.e.,
due to differences in health care set-up, patient selection
criteria, surgical approach, and duration of follow-up. Stud-
ies reporting on the posterolateral surgical approach are few
(Gromov et al. 2017, Larsen et al. 2017, Springer et al. 2017)
and only with a short follow-up period of 6 weeks or less.
Thus, we evaluated feasibility of and complications after
SD-THA when using a posterolateral approach and with 90
days’ follow-up.
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Patients and methods
Design
The study was a retrospective cohort study conducted at a

public hospital with free access and with patients being treated
free of charge.

Participants

All patients scheduled for SD-THA between October 2015
and June 2016 were included in the study. Eligibility criteria
were: primary THA, motivation for and acceptance of a same-
day procedure, age above 18 years, and a health condition cat-
egorized as ASA class I or II. In addition, an adult support
person, who was capable of providing emotional and physical
support to the patient during the first 24 hours after surgery,
had to be available. The clinical pathway is presented in Table
1, see Supplementary data.

Data collection

Data were retrospectively retrieved from hospital records
and the Danish National Patient Registry (DNPR) (Lynge et
al. 2011). Data were collected from admission until 90 days
after discharge. The total number of patients receiving a THA
during the study period was retrieved from the Business Intel-
ligence Portal. No further data on patients following a stan-
dard fast-track procedure were collected.

Outcome measures related to feasibility were discharge
readiness (before 9 p.m.), LOS, and causes of prolonged
admission. Causes of prolonged admission and readmission
were extracted from clinical notes. Outcome measures related
to complication rate were: complications during admission
(major intraoperative blood loss [estimated > 400 mL], blood
transfusion, fracture, hip dislocation, other), prevalence and
causes of readmissions (readmission defined as a patient
admitted to hospital ward and taking up a bed).

Furthermore, data were collected regarding patient demo-
graphics (sex, age, marital status, employment status [defined
as employed, job seeking, pensioner/retired, sick leave]), ASA
class, previous lower limb arthroplasty (THA/TKA), primary
diagnosis, duration of surgery, type of prosthesis, use of IV
glucocorticosteroids, and pain intensity during admission
measured in both rest and activity using the Numeric Range
Scale (NRS).

Statistics

Data are presented using descriptive statistics. Categorical
variables are described in numbers and proportions with 95%
confidence interval (Cl). All continuous variables were non-
normally distributed and therefore reported in median with
either interquartile range (IQR) or range or both. Readmis-
sion rate was reported for the group of patients in total and
furthermore described in numbers for the group of patients
discharged before and after 9 p.m., respectively.

Primary THA during study period
n =669

Excluded:
Scheduled for standard
— fast-track THA
n =553

Scheduled for same-day THA
n=116
| |

Discharged at day of surgery Discharged day 1 after surgery
n=102 n=14

Readmission
n=2

Readmission
n=1

No readmission at 90 days follow-up
n=113

Participant flow.

In an exploratory analysis, associations between patient
characteristics (age, BMI, sex, ASA class) and prolonged
admission were tested with the Wilcoxon rank sum test for
continuous variables and by estimating relative risk with CI
for categorical variables.

Data entry and data analysis was performed in Epidata 3.1
(https://www.epidata.dk/) and IBM SPSS Statistics 24 (IBM
Corp, Armonk, NY, USA), respectively. Supplemental analy-
sis was performed in Stata 15.

Ethics, funding, and conflicts of interest

The study was performed in accordance with the Helsinki
Declaration of 1975 (revised in 2013) and approved by the
Danish Data Protection Agency (1-16-02-165-17) and the
management at the Hospital. The Danish Health Data Board
provided the requested data from the Danish National Patient
Registry. According to Danish law, no further approvals were
required. No grants were received. All authors declare no con-
flicts of interest.

Results

During the study period, 669 primary THA procedures were
performed and, of these, 116 (in 115 patients) were scheduled
for SD-THA. Data were available for all patients at 90 days’
follow-up (Figure).

Baseline patient characteristics are given in Table 2 and
surgery characteristics, use of dexamethasone, and postop-
erative pain intensity are presented in Table 3. The NRS pain
score did not exceed 3 at rest among 58% of the patients and 5
during activity among 80%.

Feasibility
From 669 elective primary THA procedures, 116 (17%) were
scheduled for SD-THA. In 102 of 116 procedures (88%),
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Table 2. Baseline patient characteristics.

Table 3. Surgery characteristics, use of dexametha-

Table 4. Reasons for prolonged

Values are frequency unless otherwise stated sone and postoperative pain intensity admission
Variable (n = 11523, unless stated otherwise) Factor (n = 116, unless stated otherwise) Reason (n = 14) n
Male sex 72 Duration of surgery (n = 115), min. Dizziness and nausea 5
Age, median (range) 62 (29-83) median (IQR) 32 (27-41) Pain 3
Married/spouse (n = 114) 107 Type of prosthesis, n Wound seepage 4
BMI (n = 114), median (range) 27 (19-38) uncemented / hybrid 114/2 Personal matters
Employment status (n = 111) Estimated blood loss (n = 92), mL spouse concerned 1
employed 61 median (IQR) 150 (100-225) patient concerned
job seeking 5 Use of steroid (dexamethasone), n about discharge 1
pensioner/retired 44 yes / no 97 /19
sick leave 1 Pain (NRS @), median (IQR) [range]
ASA class (I /11) 59/56 rest P 1.5 (0.1-2) [0-5]
Previous THA or TKA 24 activity (n = 90) © 3.0 (2-4) [0-6]
Primary diagnosis (n = 114)
hip arthrosis 104 2 Numeric Range Scale.
rheumatoid arthritis 2 b NRS pain at rest was measured between 1 and 6
fracture sequelae 2 times after surgery.
other 6 ¢ NRS pain during activity was measured between 0

2 The number is 115, as 1 patient had 2
procedures performed during the study period.
Only data from this patient’s first operation are
included.

patients were discharged as planned. Median LOS was 10.5
hours (range: 6—12 hours) from end of surgery until discharge.
The 14 patients with prolonged admission had a median LOS
of 25 hours and all were discharged the day after surgery
(Table 4).

In an exploratory univariate analysis, it was found that
female sex (RR 3.1 [CI 1.1-8.5]) and ASA class II compared
with ASA class I (RR 3.8 [CI 1.1-13]) were significantly asso-
ciated with higher risk of prolonged admission. Neither age (p
=0.9) nor BMI (p = 0.8) was found to be statistically signifi-
cantly associated with prolonged admission.

Complications

Major bleeding occurred in 7 of 116 patients but all were dis-
charged on the day of surgery as planned. Estimated blood
losses in these 7 patients were between 450 mL and 1000
mL. There was no statistically significant difference (p =
0.5) between estimated blood loss among the patients with
prolonged admission (median: 200 mL) compared with the
patients discharged as planned (median: 150 mL). No hip
dislocations, fractures, blood transfusions, or any other major
complications occurred during admission.

At 90 days’ follow-up 3 patients had been readmitted.
The readmissions occurred 3, 14, and 17 days after surgery,
respectively, and were due to pneumonia (1), hip dislocation
(1), and wound infection (1). 2 of the patients readmitted had
been discharged on day of surgery, while the patient readmit-
ted due to dislocation was discharged the day after surgery due
to wound seepage.

and 4 times after surgery.

Discussion

Our primary findings were a high proportion (88%) of patients
being discharged on the day of surgery as planned, no occur-
rence of major complications and a 2.6 % readmission rate,
indicating that SD-THA in this selected group of patients was
feasible and safe.

Feasibility

In this study, 17% of all primary THA patients were eligible
for and accepted SD-THA. Of these, 88% were successfully
discharged on the day of surgery. Altogether, 102/669 (15%)
from our total group of THA patients were discharged on the
day of surgery. This result is in accordance with the findings
of Gromov et al. (2017), who reported that in an unselected
group of THA patients 15% could be discharged on the day
of surgery. Even though it is reported to be conducted in
unselected patients, nevertheless, Gromov et al. described that
to be eligible for same-day surgery patients should be classi-
fied as ASA class < 3, operated as number 1 or 2 in the operat-
ing room, and have an adult person present at home for at least
24 hours after discharge. These criteria are similar to part of
our patient selection criteria, thus making our results likely to
be comparable.

The number of primary THA patients discharged on the
day of surgery from our hospital could possibly be higher
than the reported 102 patients, as some patients might have
been ready for discharge even though this was not planned in
advance. This was the case in the randomized controlled trial
by Goyal et al. (2017), in which 18 of 108 patients allocated
to be inpatients (discharge the day after surgery) fulfilled the
criteria for discharge and chose to leave hospital on the day of
surgery. Furthermore, whether all 669 primary THA patients
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in our study were actually screened for eligibility to be offered
a same-day procedure was not registered. Thus, there may be
a potential to increase the proportion of SD-THA patients. On
the other hand, neither was it registered how many patients
were offered but declined to be scheduled for SD-THA.

We consider the result of 88% patients being discharged
according to plan to be satisfactory, as it is comparable to the
result of 85% from our pilot study (Larsen et al. 2017). Com-
paring our result with studies performed in a traditional hos-
pital setting, only 2 more studies report the use of a postero-
lateral surgical approach similar to our procedure (Gromov et
al. 2017, Springer et al. 2017). Springer et al. do not report the
proportion of patients scheduled for SD-THA discharged as
planned, while, as mentioned earlier, the result from Gromov
et al. is in accordance with our result. In studies using other
surgical approaches, the proportion of patients scheduled for
SD-THA and discharged as planned varied between 76%
and 100% (Berger et al. 2009, Dorr et al. 2010, Aynardi et al.
2014, den Hartog et al. 2015, Goyal et al. 2017). Furthermore,
4 studies, performed in ambulatory surgical centers, had 94%
or more discharged on the day of surgery (Parcells et al. 2016,
Klein et al. 2017, Berend et al. 2018, Toy et al. 2018), but the
different set-up should be taken into account when comparing
our result with these studies.

Complications during admission

Postoperative level of hemoglobin was not routinely tested but
required per need based on the patient’s well-being and blood
loss. A postoperative hemoglobin level lower than 4.3 mmol/LL
(69 g/L) and/or clinical signs of anemia (not responding on
fluid therapy) would constitute transfusion requirement in
non-ischemic heart disease patients (Danish Health and Medi-
cines Authority 2015), but in this study none of the patients
scheduled for SD-THA required a blood transfusion. This is
less than in the total group of THA patients at our hospital, as
the proportion of THA patients requiring a blood transfusion
within 7 days after surgery was 3.0% in 2016 and 2.3% in 2015
(DHR Annual Report 2017). Our result supports the findings
from an American database study, stating that blood transfu-
sion was less for SD-THA than for THA inpatients (Nelson et
al. 2017). However, other studies based on the same database
have found no difference in transfusion rate (Lovecchio et al.
2016, Basques et al. 2017) or even a higher rate (Otero et al.
2016). Although comparison should be made with caution, we
find our result satisfactory.

7 patients in our study had an estimated blood loss above
400 mL, but they were all feeling well (thus, no clinical signs
of anemia) and were ready for discharge on the day of sur-
gery. In 24 patients, the estimated blood loss was not regis-
tered. 5 of these patients were not discharged on the day of
surgery but none of them was readmitted during follow-up. In
summary, our results indicate that a blood loss above 400 mL
did not have an essential influence on the patient’s discharge
readiness. However, due to missing data, this finding should

be considered with caution. Introduced as a safety consider-
ation, one of the criteria for discharge by Gromov et al. (2017)
was an estimated blood loss < 500 ml. That criterion was not
fulfilled in 27% of their patients, whereas in our study the
corresponding number was only 5%, thus indicating a well-
functioning blood-saving strategy in our set-up.

We found no other major complications during admission.
This result is comparable to our previous results from 2015,
in which only one minor perioperative complication occurred
(drilling fracture during surgery) (Larsen et al. 2017). Our
results thereby support the findings in previous studies report-
ing few or no acute major complications (Berger et al. 2009,
Aynardi et al. 2014, den Hartog et al. 2015, Klein et al. 2017,
Springer et al. 2017, Berend et al. 2018, Toy et al. 2018).

14 patients had prolonged admission, among whom 12
were due to dizziness and nausea, pain, and wound seepage,
with none of the causes being dominating. These causes are
well known from other studies (Berger et al. 2009, Dorr et
al. 2010, den Hartog et al. 2015, Goyal et al. 2017, Gromov
et al. 2017, Springer et al. 2017, Berend et al. 2018, Kim
et al. 2018). It should be considered that dexamethasone,
which is supposed to reduce pain and nausea, was gradu-
ally employed as a standard procedure in late 2015. Thereby,
patients operated at the beginning of the study period were
less likely to have received it. Though not statistically signifi-
cant, the proportion of patients with prolonged admission was
higher among patients who did not receive dexamethasone
(21%) compared with those who did (10%). Thus, it could
be hypothesized that, given all eligible patients had received
dexamethasone, the number of patients discharged as planned
could have been higher.

Readmissions

Due to low complication rates, it requires a vast number of
patients to truly compare complication rates after SD-THA
with a population of standard fast-track THA. As an approx-
imative alternative, we find it relevant to evaluate the read-
mission rate in our study with readmission rates reported in
the Danish Hip Arthroplasty Register in 2016 (DHR Annual
Report 2017). Although it is a problem to compare with popu-
lations, which both comprises part of our study population and
who furthermore in general are older and less healthy than in
the current study, it has some advantages. The register uses
the same definition of readmission as in the current study and
a 30-day follow-up, which is comparable to the current study,
as all our readmissions occurred within the first 30 postopera-
tive days. Our raw readmission rate (2.6%) did not exceed the
raw estimates for the total primary THA populations, which
were 5.9% in our local hospital setting and 9.7% in total in
Denmark, respectively (DHR Annual Report 2017). The result
is in accordance with comparative studies, in which similar
readmission rates between SD-THA and THA inpatients were
found (Lovecchio et al. 2016, Basques et al. 2017, Courtney
et al. 2017, Goyal et al. 2017, Springer et al. 2017). Also, our
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result is similar to that of other observational studies (Berger
et al. 2009, den Hartog et al. 2015, Dorr et al. 2010, Larsen et
al. 2017, Toy et al. 2018) reporting between 0% (Larsen et al.
2017, Dorr et al. 2010) and 3.7 % (den Hartog et al. 2015).

Study limitations and strengths

The main limitation concerns selection in patient material. Our
patients differed from the total THA population in terms of
being younger, healthier, and with a higher proportion of male
sex. Furthermore, no data were available on whether all eligi-
ble patients were offered SD-THA, or the reasons for patients
not being scheduled for SD-THA. Thus, beside the predefined
criteria, there is a potential risk of our patient population
being further selected. For instance, cognitive status, personal
resources, and distance from the patient’s home to the hospital
are not part of the eligibility criteria, but may be accounted for
when deciding whether to be scheduled for SD-THA. These
factors could influence both the surgeon’s decision to offer
SD-THA and also the patient’s willingness and motivation
to accept the offer. However, as our result is in accordance
with the result from Gromov et al. (2017), the risk of further
selection might be minor. In addition, extension of the result
to different settings as well as in other countries may be of
limited value. Due to the retrospective design, we had areas
with missing data (i.e., estimated blood loss), and other vari-
ables with data not being systematically registered (i.e., pain).
Additionally, causes of prolonged admission were based on
clinical notes and not registered in predefined categories, thus
potentially increasing the risk of misclassification. However,
as data were registered independently of research, the risk of
differential misclassification is considered low. Furthermore,
after discharge, minor complications not leading to readmis-
sion were not registered. This should be considered when
comparing with other studies. Primarily, the strength of the
study was the 100% follow-up regarding readmissions. Sec-
ondly, data reflect daily practice, which increases the validity
of clinical effectiveness.

In summary, 88% of patients scheduled for SD-THA, per-
formed with a posterolateral approach, were discharged on the
day of surgery. Primary causes of prolonged admission were
dizziness/nausea, pain, and wound seepage. 6% of the patients
had an estimated blood loss above 400 mL, but all were
discharged as planned without any blood transfusions. No
major complications occurred during admission. At 90 days’
follow-up, 3 patients had been readmitted due to pneumonia
or wound infection or hip dislocation, respectively. Thus, we
conclude that SD-THA is feasible and can be performed with
a low complication rate in a selected group of patients.

Supplementary data

Table 1 is available as supplementary data in the online ver-
sion of this article, http://dx.doi.org/10.1080/17453674.2019.
1637631
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