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ORIGINAL STUDY

Outpatient total hip arthroplasty : the future?

Solange DE WouTERS, Steven PETRONILIA, Daniel PAULET, Tom DE BAERE, Etienne WiLLEMART, Olivier CORNU

From the Saint-Jean Hospital, Brussels, Belgium

With advancements in minimally invasive surgical
technique, pain management and rehabilitation proto-
cols, and prevention of post-operative complications,
outpatient total hip arthroplasty became a realistic
goal. This study reports our experience of performing
outpatient total hip arthroplasty assessing its feasi-
bility and safety.

Between December 2015 and January 2018, 52
outpatient total hip arthroplasties were performed.
We implemented a peri-operative management proto-
col that included education, improved analgesia and
rapid rehabilitation. Patients were asked about any
complications they had experienced after surgery and
about the perception of their experience as outpatient.
Any early post-operative emergency department
visits, acute office appointments or hospital re-ad-
missions were registered.

Fifty-one of 52 patients (98,1%) enrolled in the study
met the discharge criteria and achieved their goal
of going home on the day of surgery, and only one
patient (1,9%) required an overnight stay. There were
two visits to the emergency room, with one hospital
re-admission (1,9%) on the night of the surgery.
There were no major post-discharge complications in
the short-term follow-up (minimum of three months).
Only one patient (1,9%) reported a significantly
negative experience.

With this first Belgian experience reporting on out-
patient primary total hip arthroplasty, our data
demonstrate that early discharge does not result
in excessive re-admissions or other post-discharge
complications due to an early discharge. This study
suggests that total hip arthroplasty can be performed
safely and successfully in appropriately selected
patients and that patients who experienced that
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ambulatory protocol declared themselves highly
satisfied.

Keywords : total hip arthroplasty ; outpatient ; ambula-
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INTRODUCTION

Nowadays, there is a clear trend worldwide
towards early discharge of patients from hospital,
as soon as this is safely possible. Two elements led
to earlier hospital discharge after primary THA :
the increased demand in a younger and healthy
population for THA (1) and the implementation of
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fast-track protocols (2). Furthermore, we cannot
ignore the economic pressure on reducing healthcare
costs, nor the patients’ desire for a rapid recovery
enabling them to enjoy the immediate benefits of
THA in their own home environment. Thereby,
the transition from an inpatient to an outpatient
THA practice occurred as a natural progression.
With advancements in minimally invasive surgical
technique, improved pain management, new rehabi-
litation protocols and prevention of post-operative
complications, outpatient THA became a realistic
goal in selected patients.

This study reports our experience of performing
outpatient THA using an integrated anesthesia and
orthopedic protocol for 52 THAs in a group of 49
selected patients. We assessed the feasibility, safety
and clinical outcome of outpatient THA and we tried
to identify the common peri-operative challenges
encountered with a same-day discharge. The pur-
pose of this paper is to help assessing whether a
same-day discharge would be beneficial for the
patients who choose it.

MATERIALS AND METHODS

To successfully achieve THA on an outpatient
basis, clinicians have developed accelerated
clinical pathways (3). We implemented a peri-
operative management protocol that included in-
tensive pre-operative education, intra-operative
anesthetic technique, improved post-operative anal-
gesia, meticulous monitoring for post-operative
complications and rehabilitation protocols with
rapid mobilization that allow an early discharge.
The goal was to allow safe home discharge from the
hospital on the day of the surgery, at late afternoon.

We designed a prospective cohort study to offer
a same-day program for all patients younger than
75 years who wished to do so. Between December
2015 and January 2018, 52 outpatient THAs were
performed at a single institution. All operations
were performed by the same orthopedic surgeon
(EW).

All patients who were clinically and radiogra-
phically indicated for primary THA (having failed
conservative treatment) and considered sufficiently
healthy for early discharge were given the option
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of outpatient THA. Patients with cardio-pulmonary
abnormality, cirrhosis, insulin-requiring diabetes
or neurological disease were excluded, as well as
patients taking anticoagulants. The selection of
patients was then based on the American Society
of Anesthesiologists (ASA) physical status classifi-
cation, a validated score of patient health (4) : in
theory, patients with an ASA higher than II were not
candidates for outpatient THA. Theoretically, the
study was limited to patients younger than 75 years
of age and a body mass index (BMI) of 35 kg/m?
was used as the cutoff point for being a candidate.
However, if patients (with ASA III, older than 75
years or with a BMI greater than 35) were otherwise
healthy and were deemed to have a body habitus
that would not interfere with surgery, rarely could be
indicated for outpatient THA. Furthermore, family
(or friend) support was necessary for inclusion in
this study, to be present at home with the patient
during the first 72 hours post-operatively. Patients
needed to live at less than 20 km from any hospital.
Patients needed to be motivated to participate and
all patients who chose to enroll in this study, signed
their informed consent before participating, as did
their general practitioner.

Pre-operatively, all patients and their family sup-
port were invited to attend an educational class of
recovery. Each patient also met a physiotherapist
trained by our team to review post-operative early
mobilisation. Finally, the patient met the anesthe-
siologist to confirm that he/she was an appropriate
candidate for outpatient THA and to discuss the
pain management protocol.

All patients were admitted on the day of surgery,
90 minutes before the scheduled surgical procedure.
The protocol called for the outpatient THA to be
performed as the first case of the day, starting at 8 am.
All patients had THA performed with a minimally
invasive direct anterior approach, on a standard
operating table. All patients had a hemispheric,
porous-coated acetabular cup (Pinnacle®, Depuy)
and a full porous-coated stem (Corail®, Depuy)
with a ceramic-on-ceramic interface. Prostheses
were uncemented on both the acetabular and
femoral sides.

Prophylactic intravenous (IV) antibiotics (2 g of
Cefazoline®) were administered 15 minutes prior
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to skin incision. All patients received 1 g of IV
Exacyl® at induction. Patients had no compression
stockings.

One week before surgery, patients had to take
5 mg of OxyContin® as a trial run in order to
test for potential secondary effects. If side effects
occurred, OxyContin® was replaced with 100 mg
of Contramal®.

All patients were administered a general endo-
tracheal anesthesia for the entire surgery. Diprivan®
was titrated intra-operatively for sedation. Peri-
operatively, patients also received 4 mg of Ondan-
setron® to decrease post-operative nausea. Thirty
milligrams of Taradyl® and Aacidexam® (0,1 mg/
kg) were given intra-operatively for improved pain
control. Just before the wound closure, we performed
a periarticular anesthetic infiltration consisting of
Adrenaline® and Naropin®. No patients received
nerve block.

Peri-operative anesthesia was performed using
a multimodal pain management protocol that
included medications provided pre-operatively and
post-operatively (Table I).

Patients were evaluated in the recovery room
by the surgeon and physiotherapy was initiated as
tolerated within two hours of termination of surgery
for an immediate weight bearing with crutches.
Patients received a second physiotherapy session
at 1 pm for practice walking using crutches, and a
third session at 3 pm for stairs.

If patients experienced any difficulties with
nausea, pain or orthostatic hypotension, one of the
clinical nurses was called immediately to respond.

All patients were examined carefully on the
hospital ward at 2 pm by the surgeon and the
anesthesiologist for any intra-operative or early
post-operative complications. A final dose of IV
antibiotics was administered 8 hours after the
first dose. No additional antibiotics were given
while patients were at home. All patients received
an injection of 40 mg of Clexane® once a day as
deep venous thrombosis prophylaxis for 30 days,
with the initial dose being given at 6 pm the day
of the surgery. Ice was applied to the affected hip
for a period of 20 minutes three times during the
day. Anteroposterior and lateral radiographs were
obtained on the floor.

Table I — Multimodal pain protocol

Medications Dose
Preoperative
2 hours before surgery:
OxyContin® 10 mg PO
Dafalgan®Forte 1000 mg PO
Postoperative
4 hours after surgery:
Dafalgan®Forte 1000 mg IV
8 hours after surgery:
Taradyl® 30 mg IV
10 hours after surgery:
Dafalgan®Forte 1000 mg IV
12 hours after surgery:
OxyContin® 10 mg PO
14 hours after surgery:
Vimovo® 500 mg PO
16 hours after surgery:
Dafalgan®Forte 1000 mg PO
Rescue medication:
OxyNorm®Instant 5 mg PO
Day 1
Dafalgan®Forte 1000 mg PO every 6 hours
Vimovo® 500 mg PO every 12 hours
OxyContin® 10 mg PO every 12 hours

Rescue medication:

OxyNorm®Instant | 5 mg PO (maximum 6 times a day)
Day 2 to day 5

Dafalgan®Forte 1000 mg PO every 6 hours

Vimovo® 500 mg PO every 12 hours

Rescue medication:

OxyContin® 10 mg PO (maximum 2 times a day)
OxyNorm®Instant | 5 mg PO (maximum 6 times a day),
if Oxycontin is insufficient

Day 6 to day 7

Dafalgan®Forte 1000 mg PO every 6 hours

Vimovo® 500 mg PO every 12 hours
After day 8...

Dafalgan®Forte 1000 mg PO as needed

(maximum 4 times a day)

PO, by mouth ; IV, intravenous.

At 6:30 pm, patients were seen by the surgeon
and the anesthesiologist to approve the discharge.
Discharge was permitted when patients were able
to independently move from supine to standing and
sitting to standing positions, ambulate for 30 meters,
climb stairs, dress and perform bathroom transfers
without help. Patients must exhibit stable vital signs
and they were considered a candidate for home
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discharge after they demonstrated that they could
tolerate a regular diet, that they were reasonably
pain-free with the oral pain medications, and that
they should have spontaneous urination. Only after
all of the discharge criteria were met, were the
patients given the option to make the final decision
to leave the hospital or not. If patients were not
feeling comfortable with the idea of going home,
they could stay in hospital. Patients were instructed
to reach the department at any time, in case of
any potential complications relating to the hip
replacement. Patients were encouraged to resume
activities as tolerated and they were allowed to drive
a car ten days after surgery. No home physiotherapy
was prescribed.

Follow-up phone calls were made to each patient
the first day after surgery by the surgeon and the
anesthesiologist to ensure that recovery was pro-
gressing as expected. Patients were also seen at
home by their general practitioner the first day after
surgery for a blood sample and the checking of vital
signs with a phone call thereafter by the surgeon
to the general practitioner. Each patient was called
again by the surgeon the third day after the surgery.
The office personnel were instructed to record the
contact with any study patient. All patients were
seen post-operatively in the office after two weeks
(the surgical suture was removed at this time), six
weeks, three months, one year, and every five years
thereafter.

Alldatawere collected prospectively, butanalyzed
retrospectively. This study collected demographic
information, including age, sex, BMI, reason for
undergoing THA, pre-operative Harris Hip Score
(HHS) (5) and ASA score. Primary clinical outcome
measures included intra-operative complications,
adverse events within the hospitalisation and the
discharge home. During follow-up visits, patients
were evaluated clinically and radiographically (after
six weeks and after one year). Patients were asked
about any complications they had experienced after
surgery and less formally about the perception of
their experience as outpatient and their satisfaction
with their surgery and hospital stay, by asking the
question, "would you recommend same-day THA to
other?". Any contacts (whether it was by phone, fax,
email or other means) to the surgeon’s office, any
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early post-operative emergency department visits,
acute office appointments or hospital re-admissions
were registered and analysed.

The local ethics committee approved the study
(B403201523492).

RESULTS

Between December 2015 and January 2018, a
total of 260 elective primary THAs were performed
and 52 of these (20%) were enrolled for same-day
discharge. Unilateral THA was performed on 49
patients, and three patients had bilateral THA in
separate surgical episodes, resulting in a total of 52
THAs in 49 patients.

Of the 52 THAs enrolled in this study, 34 were
men (65,4%) and 18 were women (34,6%). The
average age at the time of surgery was 59,9 years
(range, 43-76 years). 46 patients were between
50 and 75 years of age (88,5%), and six patients
were under 50 years of age (11,5%). The average
BMI was 26,2 kg/m? (range, 20,2-37,5 kg/m?). All
operations were performed in an elective setting.
The pre-operative diagnosis was osteoarthritis in
46 patients (88,6%), avascular osteonecrosis in two
patients (3,8%), developmental dysplasia of the hip
in one patient (1,9%), radiation-induced coxarthritis
in one patient (1,9%), post-traumatic arthritis in
one patient (1,9%) and osteochondromatosis in one
patient (1,9%). The average pre-operative HHS was
66,11 points (range, 37-93 points). 18 patients were
ASA 1 (34,6%), 32 patients were ASA II (61,5%)
and two patients were ASA III (3,9%).

The post-operative follow-up period was at least
three months (average, 10,9 months ; range, 3-26,8
months). No patients were lost to follow up.

Fifty-one (98,1%) of 52 patients scheduled
to receive a THA on an outpatient basis met the
discharge criteria and achieved their goal of going
to their own home on the day of surgery, and only
one patient (1,9%) required an overnight stay. This
patient remained hospitalised due to neurological
symptoms in the operated lower extremity with
motor involvement with an inability to mobilise
effectively, probably due to diffusion of the peri-
articular infiltration, which resolved during the first
night. Then this patient met the discharge criteria on
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the following morning after an uneventful night and
was discharged home at that time.

There were no intra-operative complications.

Five patients (9,6%) had adverse events in the
immediate post-operative setting. One patient
(1,9%) had orthostatic hypotension and two patients
(3,8%) presented a vasovagal reaction, with the
consequence of a delay in physiotherapy sessions.
However, all these patients responded to medication
and were discharged on the day of surgery. One
patient (1,9%) had transient neurological symptoms
in the operated lower extremity with motor invol-
vement and with an inability to mobilise effectively,
probably due to diffusion of the peri-articular in-
filtration. Neurological symptoms resolved within
a few hours and the patient could complete his
physiotherapy protocol and progressed to full
weight bearing without any problems. One patient
(1,9%), who combined an orthostatic hypotension
and transient neurological symptoms, required
overnight observation. In that case too, neurological
symptoms resolved within a few hours.

Two visits to the emergency room were recorded
after the 52 procedures. There was one hospital re-
admission on the night of surgery for sanguineous
drainage from the wound without any dehiscence
or recurrence. The second patient required a visit
to the emergency department 10 days after surgery
for benign lower extremity swelling and wound
drainage, which was the result of seroma formation,
without re-admission. No surgery was performed
in these cases, and the wounds healed otherwise
without any further complications.

Seven acute office appointments were recorded
during the first three months after surgery. One
patient came 10 days post-operatively for a broken
surgical suture into the wound (because he tried to
remove it himself). Two patients came after one
month post-operatively for abnormal recurrence of
pain. For one, it was an iliopsoas tendinitis while
a non-displaced periprosthetic fracture without
history of trauma was discovered for the second
one. One patient came three times (after four, five
and eight weeks post-operatively) for pain due to a
distal migration of the femoral stem, and one patient
had no problem but came to change the bandage.

One patient (1,9%) presented a sanguineous
drainage from the wound, required an emergency
room visit and was re-admitted as said before. Two
patients (3,8%) had a broken surgical suture into the
wound (one patient tried to remove it himself), with
no further complication. Benign lower extremity
swelling developed 10 days after one procedure
(1,9%). One patient (1,9%) combined a wound
drainage and a benign lower extremity swelling and
required an emergency room visit 10 days after the
procedure, without re-admission. No surgery was
performed and the wounds healed otherwise without
any further complications. There was no wound
necrosis or infections in any of the 52 patients.

Two patients (3,8%) presented an iliopsoas
tendinitis respectively, after four weeks and after
three months post-operatively while two other
patients (3,8%) presented a trochanteritis after one
month and after six weeks post-operatively. All
these patients were treated with anti-inflammatories,
painkillers and application of ice without further
complication or recurrence.

Two patients (3,8%) sustained a non-displaced
periprosthetic fracture without history of trauma
which didn’t require any revision surgery and was
treated by partial weight bearing, using two crutches
for six weeks. One patient (1,9%) presented a distal
migration of the femoral stem without repercussion
on mobility. No patient experienced a hip disloca-
tion. All patients had well-fixed prostheses with no
progressive radiolucencies and no other signs of
prosthetic loosening at the latest follow-up.

One patient (1,9%) presented a superficial venous
thrombosis after six weeks post-operatively and was
treated with 120 mg of Clexane® every day during
three months.

HHS increased from 66,11 points (range, 37-
93 points) pre-operatively to 79,63 points (range,
37-100 points) at two weeks post-operatively, to
91,13 points (range, 49-100 points) at six weeks
post-operatively and to 99,44 points (range, 95-100
points) at three months post-operatively.

When questioned on the perception of their
experience as outpatient, 51 patients (98,1%) were
satisfied they were able to go home the day of
surgery and would recommend same-day THA to
others. Only one patient (1,9%) reported a signi-
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ficantly negative experience. This patient (who
didn’t present any post-operative complication)
believed he would have been better served having
stayed in hospital, at least overnight.

DISCUSSION

It has been described that strict criteria should
be met before considering a patient for outpatient
THA (3). Outpatient surgery is not for everyone.
According to Gromov et al (6), outpatient THA is
feasible in an unselected patient population in about
15-20% of patients. This is in accordance with our
rate of 20%.

One of the most important concerns with out-
patient surgery has been the potential for increased
re-admissions to the hospital and visits to emergency
departments. In our study, there were two visits to
the emergency department, one re-admission and
seven acute office appointments during the first
three months after surgery and our staff didn’t notice
any increase in patient phone calls, fax or emails,
in comparison to those received from our hospital
based patients.

Pain management was viewed as a primary
challenge to outpatient THA. The combination of
a multimodal pain management protocol including
the use of a periarticular injection during surgery
effectively treated the post-operative pain and pre-
vented any hospitalisations for pain control. In our
study, pain was not a substantial problem with regard
to discharge on the day of surgery, demonstrating
well-controlled pain with our protocol in place
(Table I).

Regarding the (pulmonary embolism) PE risk,
standard procedure for THA presents a risk for
PE till 90 days after a THA (7). Therefore, the PE
risk difference between inpatient and outpatient
procedures is just about the few first days. A Risk
Stratification System for Pulmonary Embolism
After Elective Primary Total Joint Arthroplasty has
been suggested (7) and should allow to identify the
patients more at risk and prevent such a complication
in an outpatient setting. Rapid mobilisation and
reduced inflammatory response in anterior ap-
proaches are also factors susceptible to prevent part
of the complications (8) as a relationship is observed
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between inflammatory response and estimated
complication rate (9).

In the present study, 51 of the 52 selected patients
(98,1%) who were scheduled to receive THA on an
outpatient basis, went home on the day of surgery
and no patient was discharged to a skilled nursing or
inpatient rehabilitation facility. This is comparable
with the discharge rates reported in the literature
(10,11,12,13,14,15).

In our study, five patients (9,6%) presented
immediate complications and 13 patients (25%)
presented early three-month post-operative compli-
cations. There were no medical events that put the
patients at risk by having surgery performed on
an outpatient basis, suggesting that appropriately
selected patients are safe to undergo outpatient
THA. This is in accordance with the results of two
meta-analysis (76,/7) of the published literature,
suggesting that outpatient THA can be performed
safely and effectively for carefully selected patients.

Our study demonstrated improvements in
HHS from pre-operatively to three months post-
operatively : HHS increased from 66,11 points
to 99,44 points. Moreover, 51 patients (98,1%)
were satisfied with the post-operative results while
explaining how they functioned in their daily life.

There are several limitations to our study. Poten-
tial limitations of this study include the relatively
small sample size (n=52). As we know that the
incidence of PE after THA is one per 250 (18), we
didn’t face this major complication. Secondly, all
the operations were performed by a single surgeon
(EW), at the same center. A third limitation is the
lack of a control group in a non-randomised non-
comparative design, making it difficult to establish
conclusions, but study questions were about safety
and efficacy, not attempting to prove that a same-
day discharge was better than a longer hospital stay.
Then, our study is limited by a significant inherent
selection bias associated with the highly selected
patient population. This stringent patient selection
likely contributes to the high rate of discharge on
the day of surgery, and the low re-admission rate.
Furthermore, some patients came specifically to
this clinic to be operated by this surgeon because
they did know that he was doing outpatient THA in
his practice. The fifth limitation of the study is that
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the follow-up was only three months. And finally,
limitations exist with the patient satisfaction survey.
There are no validated questionnaires.

With this first Belgian experience reporting on
outpatient primary THA, our data demonstrate that
early discharge does not result in excessive re-ad-
missions or other post-discharge complications due
to same-day discharge. This study suggests that
THA can be performed safely and successfully for
appropriately selected and motivated patients without
requiring additional work for the surgeon’s office,
and that patients who experienced that ambulatory
protocol declared themselves highly satisfied. In
order to perform outpatient THA, an accelerated
clinical pathway with a multidisciplinary approach
involving a range of health-care professionals must
be developed and implemented. Moreover, pre-
operative patient counseling is crucial : patients must
be given appropriate goals and expectations through
pre-operative education. To definitively elucidate
the safety and feasibility of outpatient THA, further
studies comparing inpatient and outpatient THA
outcomes between randomised cohorts of patients
under similar operating circumstances should be
done. Finally, further cost analysis should investi-
gate the true financial benefits of outpatient THA
treatment.
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