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�� Children’s Orthopaedics

Day-case open reduction for 
developmental dysplasia of the hip
Is it safe?

Aims
Open reduction in developmental dysplasia of the hip (DDH) is regularly performed despite 
screening programmes, due to failure of treatment or late presentation. A protocol for open 
reduction of DDH has been refined through collaboration between surgical, anaesthetic, 
and nursing teams to allow same day discharge. The objective of this study was to determine 
the safety and feasibility of performing open reduction of DDH as a day case.

Methods
A prospectively collected departmental database was visited. All consecutive surgical cases 
of DDH between June 2015 and March 2020 were collected. Closed reductions, bilateral 
cases, cases requiring corrective osteotomy, and children with comorbidities were excluded. 
Data collected included demographics, safety outcome measures (blood loss, complications, 
readmission, reduction confirmation), and feasibility for discharge according to the Face 
Legs Activity Cry Consolidability (FLACC) pain scale. A satisfaction questionnaire was filled 
by the carers. Descriptive statistics were used for analysis.

Results
Out of 168 consecutive DDH cases, 16 patients fit the inclusion criteria (age range 10 to 26 
months, 13 female). Intraoperative blood loss ranged from "minimal" to 120 ml, and there 
were no complications or readmissions. The FLACC score was 0 for all patients. The carers 
satisfaction questionnaire expressed high satisfaction from the experience with adequate 
information and support provided.

Conclusion
Open reduction in DDH, without corrective osteotomy, is safe and feasible to be managed as 
a day case procedure. It requires a clear treatment pathway, analgesia, sufficient counselling, 
and communication with carers. It is even more important during the COVID-19 pandemic 
when reduced length of hospital stay is likely to be safer for both patient and their parents.
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Introduction
Develpmental dysplasia of the hip (DDH) is 
the most common musculoskeletal condition 
in infancy. Screening programmes aiming to 
reduce late presentation differ around the 
world; from universal ultrasound screening, 
selective ultrasound screening, and universal 
radiographs at different ages.1,2 In the UK, 
screening for DDH is undertaken according 
to the Newborn and Infant Physical Examina-
tion (NIPE) guidelines,3 which recommend 

clinical examination for every newborn and 
selective ultrasound screening based on clin-
ical examination and risk factors.

Despite the screening programmes 
delayed presentations do occur and these 
children require surgical intervention. It 
is common practice in the UK to perform 
an open reduction of the hip for either late 
presentation or following a failed attempt of 
closed reduction.4
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Pre-operative counselling 

• Clinic appointment with the consultant responsible for their care. 
• Both consultants (**/**) used the same indications for open reduction  
• Extensive counselling regarding the nature of the operation and post-operative care as well as 

multiple sources of information provided including the STEPS leaflet and website as well as 
recommended social media support groups. 

• Information regarding car seats and push chairs as well as spica management was also provided. 
• Several families were seen more than once ahead of the procedure. 
• If English was not their first language an interpreter service was available  
• Presented to the paediatric surgical ward at 0730 on the morning of their procedure for last minute 

questions and final signing the consent form. 
• These cases were placed first on the operating list. 

Anaesthesia 

• Consultant anaesthetist led care. 
• A combined general anaesthetic with a caudal epidural block. 
• Clonidine 2 microgram/kg added to the caudal block. 
• Antibiotic prophylaxis was administered intravenously (co-amoxiclav 30 mg/kg iv or cefuroxime 25 

mg/kg if penicillin allergy) at induction of anaesthesia. 
• Intravenous paracetamol administered intraoperatively.  
• Analgesia was monitored and adapted at each step of the process.                            

Surgery 

• Both consultant surgeons used the same modified Smith-Peterson approach with a ‘bikini’ incision 
for improved cosmesis. 

• The obstacles for reduction removed and capsulorrhaphy performed.  
• The ‘test of stability’ performed to aid in decision-making regarding need for an osteotomy. 
• Spica cast applied with extension to the ankle on the operated side and above the knee on the 

contralateral side. A broomstick augmentation was not used.  

Discharge 

• Post-operative consultant surgeon, consultant anaesthetist and ward nurse review to determine: 
o No significant blood loss or neurovascular compromise. 
o No surgical or anaesthetic complications. 
o Adequate analgesia determined using FLACC score. 
o Thorough parental understanding of analgesia and spica cast care.  

• Children were discharged when they had stable observations, could tolerate fluids, passed urine, and 
their pain was controlled. 

• The spica cast was reviewed by the consultant surgeon and the ward nurse before discharge. 
• All families given a point of contact in case they had any concerns. 

Aftercare 

• Five days of regular paracetamol and ibuprofen  
• As required dihydrocodeine and diazepam twice a day with dosages adjusted to age and weight. 
• Post-operative radiograph to confirm reduction  
• Outpatient clinic appointment within 14 days of the operation 
• The time in the spica cast is six weeks for the first period, a second examination under anaesthesia in 

theatre with another six weeks in a spica or brace (according to surgeon’s preference).  
• Continued regular outpatient reviews as required.  

Fig. 1

St George's Hospital developmental dysplasia of the hip multidisciplinary protocol.13–15 FLACC, Face Legs Activity Cry Consolidability.16
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Fig. 2

Patient selection flow diagram. DDH, developmental dysplasia of the hip.

Healthcare providers are increasingly searching for 
ways to provide cost-efficient, high-quality care. The 
benefits of ambulatory orthopaedic surgery, especially 
in adult hip arthroplasty, have been shown to have both 
reduced costs5,6 and increased satisfaction,7,8 and compa-
rable low rates of readmission compared to inpatient 
procedures.9 In recent years the successful implemen-
tation of day case surgery has increased as both patient 
selection and perioperative care pathways have improved 
in both adults and children.10-12

Hospital stay for both closed and open reduction 
of DDH is determined according to the local hospital 
protocol in the absence of any specific national or inter-
national guidelines. Inpatient stay is normally prescribed 
for pain management, SPICA care training, or postoper-
ative imaging. At our centre, closed reduction of DDH 
has been managed with same-day discharge since 2003 
and open reductions with a one-night stay following the 
operation. Both surgical approaches and the perioper-
ative anaesthetic protocols have improved, resulting in 
minimal blood loss and improved pain management. 

Our centre has developed a multidisciplinary protocol 
allowing a same day discharge following hip open reduc-
tion (Figure 1).

The objective of this study was to evaluate the safety 
and feasibility of conducting open reduction of DDH as a 
day case. To our knowledge this is the first publication of 
this operation being done as a day case procedure.

Methods
Data collection.  Our prospectively collected departmen-
tal database was visited. All consecutive procedures for 
DDH between June 2015 and March 2020 were selected. 
These were filtered to exclude closed procedures, bilat-
eral cases, and cases which required an osteotomy, as 
well as any children with comorbidities or neurodisabili-
ty (Figure 2). A translation service was available for non-
English speakers and no one was excluded based on this. 
The patients’ electronic notes were interrogated. The 
following data were extracted: patient demographics, 
consultant surgeon, short-term outcome (determined 
by reduction confirmation on plain radiograph), blood 
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1. Did your child need pain relief overnight? Yes/No  

1.1 If the answer is yes; did you know what to use?  Yes/No  

1.2 If the answer is yes; was it effective? Yes/No (A score of ‘1’ if no pain or if 
pain was managed successfully , a score of 0 if the pain was not managed 
successfully) 

2. Do you feel you received an adequate level of information to be able to control 
their pain at home after discharge? Yes/No (Yes=1, No=0) 

3. Did you have a good experience on your first night following surgery? Yes/No 
(Yes=1, No=0) 

4. Were you happy and comfortable, receiving adequate information and support, to 
take your child home on the night of the operation? Yes/No (Yes=1, No=0) 

5. Have you received sufficient information regarding Spica management? Yes/No 
(Yes=1, No=0) 

6. Were there any specific challenges you faced, other than pain management or Spica 
care, after discharge? Yes/No (No= 1, Yes=0) 

6.1 If the answer is yes; could you specify the challenge. 

*A score of 6/6 was defined as feasible for same-day discharge 

Fig. 3

Carers questionnaire.

loss, any surgical, anaesthetic, or other complication, 
and any case of readmission. The Face Legs Activity Cry 
Consolidability (FLACC) score16 used for monitoring anal-
gesia success was also collected from the notes.

A postoperative study-designed subjective satis-
faction questionnaire was completed by the carers 
regarding their immediate postoperative experience 
(Figure  3). The design of this specific questionnaire 
for DDH aimed to seek a better understanding of the 
immediate postoperative experience related to this 
specific condition, and the potential obstacles and anxi-
eties related to same day discharge. The questionnaire 
outcomes were pain management, spica cast manage-
ment, adequate level of support, and information for 
the postoperative period. The completion of the ques-
tionnaire was conducted as a part of a routine clin-
ical consultation by one the junior doctors during the 
immediate postoperative period. The carers provided 
verbal consent for the questionnaire completion.
Ethical approval.  Consultation with the Health Research 
Authority deemed this study a service evaluation project 
to determine safety and feasibility related to standard of 
care (Reference AUDI000386). Verbal consent was col-
lected from parents before agreeing to answer the ques-
tions in the feasibility questionnaire in an anonymized 
format.

The St George's Hospital approach.  Children with late 
presenting DDH or failed Pavlik Harness treatment are 
managed by closed reduction (with or without an adduc-
tor and iliopsoas tenotomy) or open reduction (with or 
without osteotomy). The end procedure was dependent 
on the patient’s age and findings on evaluation under an-
aesthesia (EUA) and arthrogram. These procedures may 
be followed by a further EUA (with or without an arthro-
gram) to determine stability of the reduced hip. In cases 
of an unsuccessful closed reduction, a decision is made to 
proceed with an open reduction (with or without an os-
teotomy) at a later sitting. A protocol for open reduction 
of DDH has been refined through collaboration between 
surgical, anaesthetic, and nursing teams to allow same 
day discharge.

Patients and families were counselled in clinic prior 
to the surgery and all treatment options were explained 
in length. The families were expecting the final deci-
sion regarding the need for an osteotomy to be made in 
theatre, and were counselled to prepare for an admis-
sion in case of an added osteotomy and for a same day 
discharge in case of an open reduction without an oste-
otomy pending feasibility. The surgical technique was 
consistent and all procedures were performed by one of 
two senior authors (YG, AY).
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Question       Yes                No               Comments 

1                16 (100%)         x 

1.1             16 (100%)         x 

1.2             16 (100%)         x 

2                16 (100%)         x 

3                15 (94%)          1 (6%)      Patient was unwell. Later diagnosed as Chicken Pox 

4                15 (94%)          1 (6%)      Patient was unwell. Later diagnosed as Chicken Pox 

5                16 (100%)         x 

6                1 (6%)               15(94%) 

6.1             1 (6%)               15 (94%)  Needed more information re spica car-seat 

Totals      15 Carers scored 6/6  (94%)         1 Carer scored 3/6  

 

Fig. 4

Carers questionnaire responses.

The anaesthetic was consultant-led and the same 
method was employed for all patients. Each patient 
underwent a general anaesthetic with a caudal epidural. 
The use of clonidine in the caudal helps reduce the use of 
morphine postoperatively and therefore facilitate the day 
case procedure.17,18 Safety for same day discharge proce-
dure was defined as: a patient who underwent an open 
reduction for DDH, reduction confirmed on postopera-
tive imaging, minimal intraoperative blood loss, did not 
require fluid or blood resuscitation, and experienced no 
operation-related complications.

Feasibility for the day case surgery was defined as: 
a patient who underwent an open reduction for DDH, 
was deemed fit for same day discharge by the multi-
disciplinary team, and expressed a positive subjective 
perspective in the feasibility questionnaire.
Statistical analysis.  Data were extracted using a data col-
lection table on Microsoft Excel (USA) and a descriptive 
data analysis was performed.

Results
There were 168 consecutive surgical procedures for 
DDH during the study period. A total of 16 patients 
fitted the inclusion criteria: 81.3% female (n = 13), 69% 
left hip (n = 11), mean age 15.8 months (10 to 26). All 
patients followed the same selection criteria, treatment 
pathway, surgical technique, and discharge criteria. The 
demographics (age, laterality, sex), safety (short-term 
outcome, blood loss, complications, and readmissions), 
and feasibility data are presented in Table I.

The short-term outcomes for all cases based on post-
operative imaging were adequate showing a concen-
tric hip reduction. All cases were deemed safe for same 
day discharge based on the perioperative assessment 
described. Overall, 15 cases were deemed feasible 
according to the definition. The intraoperative blood loss 
for the patients ranged between minimal to 120 ml and 
no patient had immediate postoperative complications. 
Prior to discharge the patients were assessed with the 
FLACC score; all patients scored 0 and were therefore 
deemed feasible for discharge.

Two patients had complications: one experienced 
transient fever and vomiting which was self-limiting and 
was diagnosed as a viral infection, and the second devel-
oped chest blisters that evolved into a generalized rash, 
diagnosed as chickenpox. These two patients’ overnight 
stay was documented as a complication unrelated to the 
surgery with neither requiring any intervention.

The carers’ responses to the questionnaire is 
presented in Figure  4. All participants reported 
receiving adequate information about analgesia and 
spica cast management prior to discharge and 94% 
reported having sufficient information regarding day-
to-day management to allow same day discharge. 
The one family who reported not receiving sufficient 
information was of the patient later diagnosed with 
chickenpox. Additional subjective feedback from the 
questionnaire included several carers reporting that 
the social media-based support groups were a useful 
resource for information and reassurance.
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Table I. Patient demographics and safety data.

Variable (total patients n = 16) n

Demographic characteristic
Female sex, n (%) 13 (81)

Mean age, mths (range) 15.8 (10 to 26)

Laterality, left, n (%) 11 (69)

Safety
Blood loss, ml Minimal* to 120

Complications, n (%) 2 (13%)

Operation-related complications None

Readmissions None

Confirmed reduction on imaging, n (%) 16 (100)

*Blood loss was assessed using the suction fluid bucket and the surgical 
swabs. In the case of an empty suction bucket and no difference in the 
weight of the surgical swabs the blood loss was recorded as "minimal".

Discussion
This study found open reduction for DDH as a day case 
to be safe and feasible. The short-term outcomes of a 
reduced hip on the postoperative radiographs were met 
in all cases. The intraoperative blood loss was minimal 
with no indication for blood transfusion. There were no 
operation-related complications that resulted in delay in 
discharge. There were no readmissions or any unplanned 
input following discharge.

Regarding the two reported complications; neither of 
these patients required intervention for their symptoms. 
We consider these complications unassociated with the 
procedure, that they would likely have occurred despite 
the procedure, and could have occurred in any patient 
going through any other day case procedure. Indeed, 
these illnesses may have occurred at home the following 
day and were therefore still considered safe for a day case 
according to our definition.

Traditionally, patients would be admitted in hospital 
overnight for observation, postoperative imaging, and 
analgesia. The requirement for this has been reduced by 
careful planning, minimal blood loss, and better postop-
erative pain management. The development of periop-
erative pathways with multidisciplinary stakeholders 
allow for a more informed and efficient patient journey 
through the healthcare system both pre- and postopera-
tively. Conducting closed reduction for DDH as a day case 
at our centre is likely to have aided the acceptance and 
successful adoption of day case open reduction of DDH 
within the culture of the paediatric surgical and anaes-
thetic departments. There has also been a shift within the 
healthcare service following the COVID-19 pandemic, 
which encourages conducting more procedures as day 
cases in order to avoid unnecessary admission. This in 
turn reduces exposure of the individual to a hospital envi-
ronment, increases bed capacity, and allows theatre staff 
to continue working in a familiar environment.19

Our day case stringent selection criteria allow us to 
identify children who are suitable for same day discharge. 

Children with comorbidities may require more extensive 
pre- and postoperative care and monitoring, meaning 
they would not be safe for discharge on the day of surgery. 
In our study we considered patients having a simulta-
neous osteotomy too high-risk for same day discharge. 
However, a recent study from Ireland suggested it is safe 
for patients to have same day discharge after pelvic oste-
otomies in DDH children.20 In this study 35 patients were 
selected for day case procedures, but they had seven 
patients who either failed same day discharge or returned 
to the emergency department requiring an inpatient 
stay. Even though this study reported a 20% readmission 
rate, it paves the way to consider including osteotomies 
for day case procedures as well.

An essential element of this process is support from 
parents. The feasibility scores by the parents show excel-
lent support for day case procedure. All but one carer 
gave a score of 6/6 on the questionnaire. The outlier result 
in the questionnaire was 3/6 and the negative response 
was due to a poor day one experience. This patient had 
contracted chickenpox and the first postoperative day’s 
experience was likely influenced by the unexpected addi-
tional morbidity.

Day case procedures offer a mutually beneficial 
approach in paediatric orthopaedic surgery. They have 
been shown to increase overall satisfaction for patient 
and family,7,8 potentially reducing parents’ absence from 
work, and with an obvious benefit to the healthcare 
provider by increasing efficiency and reducing costs.5,6,20 
There are also qualitative benefits of reducing the time 
carers spend away from home where they may have 
other children and the disruption that this would cause, 
especially in single parent households. These benefits are 
even more important in the present day, as the COVID-19 
pandemic will affect the way elective surgery is delivered 
and a reduced length of hospital stay is likely to be safer 
with increased satisfaction for patients and their parents.

The limitations of this study include a small sample 
size of patients. This study was not designed to produce 
generalizable findings, however the context is transfer-
able as it may be applicable to similar paediatric depart-
ments to replicate. The surgical procedure, anaesthetic 
approach, and postoperative care are not necessarily 
unique to our unit. This study does not aim to present 
a novel approach, rather merely confirming that this 
approach is safe to allow same day discharge. However, 
the recent Getting It Right First Time (GIRFT) report 
commented on the uniqueness of this day surgery 
approach following their visit to our centre.21 To our 
knowledge, this is the first paper concerning the safety 
and feasibility of open reduction of DDH as a day case 
and represents an important early stage in the develop-
ment of a day case standard of care protocol.

In conclusion, this study found that open reduction 
for DDH, without osteotomy, is safe and feasible to be 
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performed as a day case procedure with high level of 
family satisfaction. It requires a clear treatment pathway, 
appropriate patient selection as well as thorough coun-
selling and communication with carers.

Twitter
Follow Y. Gelfer @yaelgelfer
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