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Abstract

Purpose: In this article we report the results of a pilot study
analysing the implications of performing pelvic osteotomies
for developmental dysplasia of the hip (DDH) as a day case.
We assess the advantages of performing paediatric pelvic os-
teotomies as day-case procedures from a financial perspec-
tive and from an in-patient bed resource point of view.

Methods: This was a prospective cohort study analysing Salt-
er and Pemberton pelvic osteotomies performed for DDH
over a three-year period from 1st January 2017 to 30th Sep-
tember 2019. All patients residing within 50 km of the hospi-
tal were eligible for day-case procedures. All other cases were
performed as in-patients. A detailed financial costing analy-
sis was performed and the in-patient resources utilized were
documented and compared between the two models of care.

Results: In total, 84 Salter and Pemberton osteotomies were
performed between 1st January 2017 to 30th September
2019. Of these cases, 35 were performed as day-case proce-
dures. A total reduction in 70 in-patient bed days was report-
ed. Total costs for a single in-patient requiring two nights of
admission amounted to €5,752, whereas the discharge cost
of a day case was reported at €2,670. The savings made by
our institution amounted to €3,082 per day case. A total
saving of €102,696 was made over three years. In all, seven
day-case patients re-attended due to inadequate pain con-
trol. They required overnight admission and were discharged
uneventfully the following day.

Conclusion: Day-case pelvic osteotomies significantly reduce
the number of in-patient bed days used in an elective paediat-
ric orthopaedic setting. Significant financial savings in excess
of €3,000 per case are possible. The introduction of day-case
pelvic osteotomy procedures can significantly improve the
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Purpose

Developmental dysplasia of the hip (DDH) in Ireland has
an incidence of 6.73 per 1,000 live births' and leads to
a significant number of referrals to orthopaedic services
annually. This high demand has encouraged the drive to
optimize the efficiency of service provision in the paediat-
ric orthopaedic setting.

To date, in the literature there are no studies describ-
ing the benefits of performing pelvic osteotomies as day-
case procedures in a paediatric population. In this pilot
study, we describe the introduction of a novel day-case
pelvic osteotomy initiative in a tertiary referral centre. We
describe the clinical and administrative support structures
required to safely introduce this service.

Methods

This was a non-randomized prospective cohort pilot study
conducted to compare conventional in-patient pelvic
osteotomies with day-case pelvic osteotomies performed
between 1stJanuary 2017 and 30th September 2019. Four
paediatric orthopaedic surgeons with a specialist interest in
paediatric DDH were involved in performing all osteotomies.

Inclusion criteria for the day-case pelvic osteotomies
were as follows:

1. Diagnosis of DDH.

2. Osteotomy type (Salter’s and Pemberton’s only).

3. Patient proximity to hospital (address within 50 km
of hospital).

4. ASA grade l or Il.

Exclusion criteria were as follows:

1. Obstructive sleep apnoea.
2. Inability to comply with a predetermined analgesic
protocol.
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Only patients fulfilling all the above criteria were consid-
ered for day-case pelvic osteotomies. Information was col-
lected prospectively by DDH clinical nurse specialists and
recorded in our local DDH database. Clinical parameters
recorded included age, gender, DDH risk factors, unsched-
uled post-operative re-attendances to the emergency depart-
ment (ED) or out-patient department and readmission for
any reason. The primary parameters assessed included clini-
cal and radiographic outcomes. The financial implications of
this novel process and the reduction in in-patient resources
were included in the secondary outcomes of the study.

For all cases included in the day-case group, a strict
protocol involving anaesthetic, surgical and nursing staff
was implemented from the time of admission through to
discharge as follows.

Pre-operative preparation

All parents of patients eligible to undergo day-case sur-
gery were informed of the need to assess pain and admin-
ister regular analgesia at home post-operatively. A leaflet
with all relevant information was provided along with a

Managing Pain After

Hip Surgery in Children

Give the regular pain
medication as prescribed.
This means REGULAR Paracetamol and

Write it down.
Recording what was given and when
helps prevent missed doses or
mistakes.

Paracetamol: 0800, 1400, 2000, 0200.
Ibuprofen: 0800, 1400, 2000, 0200.
Morphine: 0800 on Days 1to 3.

Ibuprofen together every 6 hours (4 times a
day) and a dose of Morphine in the morning
for the first three days.

Pain relief is not only
about medication.

Remember that physical (heat,
position, food) and psychological
(distraction, reassurance) methods
can also be very effective. Go to
http://www.mychildisinpain.org.uk/
for further advice and examples.

e What to do next?

o If the score is more than 6,
that means they might still
be in pain.

¢ Extra morphine doses can be

given every 4 to 6 hours as
needed.
e The DDH Clinical Nurse

Specialist will be in touch on
Day 1 after surgery.

o After that, it will be up to you
to contact us.

Fig. 1 Parent analgesia leaflet.
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STEP 1

1bUProfen: Reduces pain & swelling Give  mis of liquid. [Dose is

If using a new or diferent bottie from the one provided, make sure the doses in mg are the same as written above!

STEP 2

Morphine: stronger painkiller to give if your chid s sill in pain.
Gve  mis of Morphine from the bottle provided. [Dose s mg)

+ Record each dose below to avoid giving 2 doses very close together.
+ Can be given up to every 4 hours as needed.

Give both these medications together every 6 hours: A
Paracetamol: midpainkiller, Give: ~ mis of liquid.[Dose s~ mg] !
v J

v

+ Observe for side effects such as snoring or excessive drowsiness for 2 hours after each dose.

My child’s behaviour

score 1
point each

[ ves ] No ]

score 0
points each

Complains more than usual?

Cries more easlly than usual?

Plays less than usual?

Does not do the things heshe usually does?

Acts more worrled than usual?

Quieter than usual?

Has less energy than usual?

Refuses to eat?

Eats less than usual?

Holds the sore part of hisher body?

Tries not to bump the sore part?

Groans or moans more than usual?

Looks more flushed than usual?

Wants to be close to you more?

Takes medicines that they usually refuse?

Total Score |
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prescription for oral Morphine to ensure they had neces-
sary analgesia on discharge (Fig. 1).

Operative technique

Salter’s and Pemberton’s osteotomies were performed
using well-described and standard surgical techniques.

Intra-operative analgesia

All patients received a general anaesthetic. Analgesia con-
sisting of Diclofenac 1 mg/kg was administered either per
rectum or intravenously Dexamethasone 0.15 mg/kg IV
and Clonidine 1-1.5 mcg/kg IV were also administered
intraoperatively. All patients had a single-shot caudal epi-
dural injection or fascia iliaca block with Magnesium Sul-
phate as an additive. If a block was not possible or failed,
the alternative regimen of Morphine 0.2 mg/kg intramus-
cularly and Lidocaine 2 mg/kg IV was used. All patients
were placed in a hip abduction orthosis directly after their
osteotomy.

Post-operative analgesia

Standardized post-operative analgesics were used in all
cases. Regular Paracetamol (15 mg/kg six-hourly by mouth
and lbuprofen (7.5 mg/kg six-hourly PO) were prescribed
for 48 hours. Set times for administration and the dose of
each medication were written on the parent information
sheet provided before the operation (Fig. 1).

For oral morphine, the solution (Morphine sulphate
(Oramorph) 10 mg/5 ml oral solution), individual dose
(0.15 mg/kg to 0.2 mg/kg to nearest round number), total
dose (prescription should specify a total of eight doses
allowing three regular AM doses and at least three as-re-
quired doses, allowing for spillage/wastage/imprecise
measurement), and timing (one dose in the morning on
post-op days one, two and three with regular simple anal-
gesics. As-required doses may be given every six hours as
needed thereafter) were all provided in detail.

On the first post-operative day, all parents received a
phone call from the DDH clinical nurse specialist to ensure
there were no concerns from the parents’ perspective.
Clinical review was arranged as per standard practice. All
patients had follow-up clinic visits at six weeks.

In February 2018, the ‘HSE Annual Report and Finan-
cial Statements 2018’ was published.?This contained the
specific total costs of performing paediatric pelvic osteot-
omies as day-case procedures and as standard in-patient
procedures. Using this information we extrapolated the
‘total discharge cost’ (i.e. the complete cost to the hospi-
tal) for both day-case and conventional in-patient pelvic
osteotomies. The Strengthening the Reporting of Obser-
vational Studies in Epidemiology (STROBE) checklist was
adhered to throughout the study3. Simple descriptive sta-
tistics were used to describe our findings.

510

Results

In total, 84 Salter and Pemberton osteotomies were per-
formed between Tst January 2017 and 30th September
2019. Of these, 35 patients met the day-case inclusion
criteria. The remaining 49 patients were treated as in-
patients. The length of stay for all cases in the in-patient
group was two days. Since all day cases were discharged
home on the same day, there was a total reduction of 70
in-patient bed days reported over the 33-month period.

Based on the ‘HSE Specialty Costing Report’,® the ‘total
discharge cost’ for patients undergoing an in-patient oste-
otomy was €5,752 per patient. In contrast, the total dis-
charge cost of performing the procedure as a day case was
reported at €2,670 per patient. For 35 day-case patients
the total cost to treat amounted to €93,450. Calculating
the difference, there was a total saving of €102,696 made
by the hospital for the 35 day cases between 1st January
2017 and 30th September 2019. This amounted to €3,082
saved for every day-case osteotomy performed.

Three patients in the day-case group were kept in over-
night due to pain control or parental concern and four
patients had unscheduled presentations to the ED on post-
properative day two due to inadequate analgesic control
secondary to non-compliance. These seven patients were
kept in hospital overnight for analgesic optimization and
had an uneventful discharge the following day. The total
cost of ED attendance and one overnight admission was
€1,248. Therefore, adjusting for the four re-admissions in
the day-case group, the overall saving to our institution
with the introduction of this novel day-case model of care
was €97,704.

The other 28 day-case patients reported adequate pain
control with no concerns warranting re-attendance. All
patients were followed up six weeks later in the out-patient
clinic. There were no recorded cases of wound infection,
hardware failure, osteotomy displacement or reoperation
in the day-case cohort.

Clinical and radiographic outcomes were the same in
both groups with no complications reported on follow-up.

Discussion

Out-patient operative activity is becoming more wide-
spread. We describe the first application of day-case
orthopaedic paediatric osteotomies in the literature. We
have shown that day-cases are equally safe, radiograph-
ically equal and financially preferable to the traditional
in-patient model of care.

Day-case surgical procedures have been introduced
with notable success in other areas such as trauma,
knee, hip and shoulder arthroplasty. 23482 Evidence sug-
gests that day-case surgery is a welcome development
among patients availing of this service.® However, there
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are numerous factors to consider in order to succeed in
establishing an out-patient programme, including the
presence of a clinical nurse specialist, careful patient
selection, pre-operative patient education and specialized
protocols.™

Leroux et al concluded that 30-day adverse event and
readmission rates for total shoulder arthroplasty were
not significantly different between in-patients and out-
patients.® Although there are concerns around early read-
mission rates in some studies for out-patient surgery, our
findings corroborate the theory that, for selected surgical
candidates undergoing a suitable surgical procedure, day-
case surgery is safe. We report no negative outcomes in
the day-case cohort compared to the in-patient group in
this study.

Some patients may have comorbidities which make
them poor candidates for day-case procedures and gen-
eral anaesthesia. Proper patient selection and education
and a well-defined clinical pathway are all key for success-
ful day-case surgery."

Shaw et al concluded that pre-operative admission
status had no effect on peri-operative complications,
readmission or unplanned operation rates and deemed
out-patient spinal lengthening to be safe.’ Similarly, Stull
et al compared the outcomes and cost-effectiveness of
out-patient versus in-patient ankle fracture surgery on a
selected cohort.? Our findings also confirm the cost-effec-
tiveness of day-case surgery as there was a significantly
decreased cost for the out-patient group compared to
in-patient cases. Stull also noted that if implemented on a
national level in the United States, out-patient surgery for
ankle fractures would lead to a $376,705,438 saving for
the treatment of the same injuries.” We project that in one
year, if all suitable paediatric pelvic osteotomies for DDH
were performed as day cases for 84 cases, our institution
will save €258,888 and reduce the in-patient burden by
168 bed days per annum.

Day-case procedures are not without risk however. In
a retrospective review to determine complication rates
associated with out-patient total knee arthroplasty com-
pared with in-patients, Arshi et al found that day cases
were more likely to undergo revision, explanation of the
prosthesis and manipulation under anaesthesia within
one year."" Higher incidences of post-operative deep vein
thrombosis were also noted in this article.

We recognize that prior to implementation of a day-
case surgical programme, the inclusion and exclusion
criteria must be rigid and safe regarding potentially com-
plicated patients. We acknowledge the importance of the
multi-disciplinary approach to the safe introduction of an
initiative such as this. Further larger-scale studies will be
continued in our institution to supplement the pilot study
reported here.

J Child Orthop 2020;14:508-512

Limitations

There are limitations to our study. Overall, numbers are
relatively small, meaning that a larger sample size may
detect true differences in clinical or radiographic out-
comes. Patient samples were not randomized, however,
on comparison, there were no differences in the demo-
graphics or risk factors for the two groups. Certain patients
underwent conventional in-patient osteotomy as this was
the surgeon’s preference. We are now in the process of
an institutional move towards day-case osteotomy for all
patients.

Conclusion

We have shown that day-case pelvic osteotomy surgery
for DDH is a safe and cost-effective initiative that signifi-
cantly reduces the demand on in-patient hospital bed
resources. Savings of €3,082 per day case have signif-
icant future financial implications for all treating institu-
tions. This novel out-patient model of care is also clinically
equivocal to the traditional in-patient model of care for
DDH osteotomies.
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