
Data from 2018-2019 revealed that patients undergoing Unilateral Knee Arthroplasty (UKA)
in TTSH had an average length of stay (ALOS) of 3.9 days. In contrast, Oxford University
Hospital in the UK reported ALOS of 1.5 days with an accelerated recovery protocol post-
UKA, with no negative effects1. The authors reported improved bed occupancy rates and
cost savings. Therefore, our team decided to review our practices and redesign the model of
care to bring about systemic change in managing patients undergoing UKA. We aim to safely
reduce the ALOS post UKA, improve inpatient bed availability, reduce costs, and improve
patient outcomes.
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TTSH is one of Singapore’s largest multi-disciplinary hospitals with high bed occupancy
rates. To improve bed availability for emergency admissions, it is crucial to facilitate safe
and timely discharge of patients following elective surgery. With evidence from overseas
practice illustrating good outcomes from an accelerated program, the team decided to
embark on this project.

Our team utilize the clinical practice improvement (CPI) model and principles:

IMPETUS FOR CHANGE

Strategy

BACKGROUND

EVALUATION AND MEASUREMENT OF IMPROVEMENT

• Systemic change across the multi-disciplinary healthcare team has become the

standard procedure for patients undergoing UKA surgery in TTSH

• Patients now routinely discharge on POD 1/2 with improved ALOS from 3.9 to 2.1 days

• Use of DS wards and reduction in ALOS has freed up valuable inpatient beds for

emergency admissions

• On average, patients undergoing DS UKA saved $4276.73) compared to those

admitted to inpatient wards

• Patients undergoing DS UKA had the shortest ALOS of 1.87 days compared to those

who went to an Orthopedic ward (ALOS of 2.58days) or general ward (ALOS 3.48 days)

CONCLUSION

Achieving primary and stretch goal is possible with a well-coordinated multi-disciplinary
team effort. Working on one intervention at a time allows accurate evaluation of
effectiveness of each intervention. Applying the PDSA cycle identifies and addresses
practical issues faced by staff on the ground during implementation of change, and this
improves work processes and efficacy of interventions. UKA patients admitted to the DS
ward benefitted from this as there were notable cost savings. Early mobilization helps to
improve patient confidence in self-care post-UKA. Well-coordinated pre and post-
operative care ensure that patients were discharged earlier. DS UKA allows the hospital to
reap benefits from freeing up bed space in the inpatient wards for acutely ill patients.
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Project 
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supporting 
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attention.

1

Diagnostic 
Phase

Establish full 
extent of 
problem, 
evaluate 

causes with 
prioritisation 

& how to 
measure 

improvement.

2

Intervention Phase
Test change, observe 

consequences & 
identify what works. 
Small scale trials till 

intervention is found 
suitable to spread. 
Plan, Do Study Act 

(PDSA) cycle

3

Impact & 
Implementation 

Phase
Measure & 

record effect of 
changes. Formally 

implement 
successful 

interventions as 
day to day work

4

Sustaining      
Improvement 

Phase
Continuous 
monitoring 

of 
established 
mechanisms 

5
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Diagram 2. Pre intervention workflow

Diagram 1. Pre project ALOS for UKA Patients in TTSH

Diagram 3. Root Cause Analysis

Diagram 4. Pareto Analysis of identified root causes
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3) Intervention Phase + Timeline

Not all patients referred to pre-op counselling: Surgeons informed to list 
patients for pre-op counselling

Harmonize discharge endpoint:
1. Consistent messaging conveyed to patients. 
2. Modified education materials during pre-op education session

Coordination to implement same day PT protocol:
1. Form Tigertext chat group, Surgeons inform team of UKA patient prior to op
2. Patients admitted to DS ward before 5pm, Nurses call PT to review

Patients had incontinence during PT on POD 0 as anesthesia not 
completely worn off: Diaper used till anesthesia effects worn off

Increase practice of mobilization in DS ward
1. Nurses upskilled to continue mobilizing patients out of 
therapy time

COVID
Nil op

Patients decline mobilizing with nurses in due to 
pain: Apply ice pack post mobilization  

Continue all interventions
1. ↑ number of admissions to DS ward
2. Aim towards POD 0/1 discharge instead of POD 2
3. ↑patient support: Patients can call/whatsapp a to 

seek advice 24/7 (existing practice in another ward)

5) Sustaining Improvement Phase

Diagram 5. Run chart on ALOS for UKA Patients in TTSH from Pre to Post Intervention

1) Project Phase

2) Diagnostic Phase

4) Impact & Implementation Phase
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Diagram 5. Post intervention workflow

Average ALOS = 3.9 Days-
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