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Abstract  

Background: The concept of fast track (Enhanced Recovery After Surgery, ERAS) was introduced to 
colorectal surgery in Denmark by Kehlet in 1999 which improved the quality of the care and reduced the 
length of hospital stay following major colorectal surgery. The same principles of ERAS have been applied 
to the orthopaedic surgery particularly the hip and knee replacement surgery and fracture neck of femur 
surgery. It is a relatively new approach in orthopaedics to the preoperative, intraoperative and 
postoperative care of the patients undergoing surgery.  
 
Methods: We have compared the length of inpatient stay, day of mobilisation, postoperative blood 
transfusion and adverse outcome for the patients undergoing hip or knee replacement by a single surgeon 
(KS) between ERAS and NON ERAS patients.  
 
Results: A total of 138 patients underwent hip or knee replacement, hip resurfacing arthroplasty or oxford 
uni-compartmental arthroplasty between July 2011 and June 2012 with ERAS protocol. In the Non ERAS 
group, 140 patients underwent hip or knee arthroplasty, resurfacing or oxford uni-compartmental knee 
replacement in the previous year (July 2010 to June 2011) by the same surgeon.  
Average hospital in patient stay for the ERAS patients was 4.12 days with 73.10% of the patients having 
an inpatient hospital stay of less than or equal to 5 days. The average hospital in patient stay for the NON 
ERAS patients was 8.34 days with only 24.08% of the patients being discharged in less than or equal to 5 
days.  
 
Conclusions: Our study shows that the implementation of the ERAS protocol in hip and knee replacement 
surgery is associated with improved patient experience, faster recovery and shorter hospital in patient 
stay with no increase in complication.  
 

Introduction 
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Total hip and knee replacement are the commonest, most successful and cost effective orthopaedic 
surgical interventions. They provide reliable pain relief and marked improvement in the function of the 
patients suffering from Osteoarthritis or inflammatory arthritis of the hip or knee. 10 Typically a patient 
undergoing hip or knee replacement is admitted day before the planned surgery. Traditionally after the 
surgery, patient stays in the bed overnight with PCA (Patient controlled analgesia), drain from the 
operative site and an attempt is made to mobilise out of bed on 1st postoperative day. The average length 
of stay for a hip or knee replacement is between 5.4 days to 9.1 days for hip replacement, and between 
5.3 to 8.1 days for the knee replacement. 7  
 
With the changing times and scrutiny of expenditure along with limitations/cuts on the public spending, 
more emphasis is put on the efficient use of available resources. At the same time the expectations of the 
public is increasing with increasing litigations. Reducing the hospital stay should reduce patient morbidity, 
free up much needed hospital beds and increase the capacity of the hospital.  The concept of fast track 
(Enhanced Recovery After Surgery, ERAS) was introduced to colorectal surgery in Denmark by Kehlet in 
1999 which improved the quality of the care and reduced the length of hospital stay following major 
colorectal surgery.1The same principles of ERAS have been applied to the orthopaedic surgery particularly 
the hip and knee replacement surgery and fracture neck of femur surgery.  
 
This is a relatively new approach in orthopaedics to the preoperative, intraoperative and postoperative 
care of the patients undergoing surgery. It is a multi-modality, evidence based approach to improving the 
quality of patient care after major surgery, with a selected number of individual interventions which, 
when implemented together, demonstrate a greater impact on the outcomes then when implemented 
as individual interventions. It is a multidisciplinary approach involving surgeons, anaesthetists, nurses, 
physiotherapists, dieticians and occupational therapists. 3  
ERAS is a part of wales assembly government’s 1000 lives Plus campaign. Its aim is to improve the quality 
of care provided to the patients who undergo major surgery. By improving the quality in care, and 
reducing the harm it is also assumed that the hospital stay will become more efficient, thereby allowing 
hospital services to realise the benefits of the programme, through savings in bed days. It has already 
been shown to benefit patients undergoing colorectal, urological, gynaecological and orthopaedic 
surgery.3  
 
The basic principles of the ERAS include: 
 
1. Ensuring the patient is in the best possible condition for surgery 
2. Ensuring the patient has the best possible management during and after his/her operation. 
3. Ensuring the patient experiences the best possible rehabilitation, enabling early recovery and discharge 
from hospital, allowing them to return to their normal activities quicker. 3 
 
The main aspect of ERAS programme in orthopaedic surgery are , day of surgery admission (DOSA), 
Carbohydrate loading, Anaesthetic management, local infiltration analgesia, avoiding surgical site drain, 
regular postoperative analgesia and minimising the risk of postoperative nausea and vomiting, early 
mobilisation. Day of surgery admission (DOSA) has a benefit of reducing the potential for surgical site 
infection and reducing the post-operative complications. This will also help patients spending less time in 
the hospital and ultimately provide improved capacity within secondary care. 3 Carbohydrate loading 12 
hours and 2-4 hours prior to surgery has also been shown to reduce patient anxiety, reduce preoperative 
thirst, hunger, and postoperative insulin resistance. It promotes a more anabolic state leading to less post-
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operative nitrogen and protein losses as well as better maintained lean body mass and muscle strength. 
Nygreet found improvement in insulin resistance with patients given carbohydrate loading and Melis 
demonstrated it preserved immune function post operatively. 3, 6  
 
Anaesthetic management: The aim is to deliver safe and effective sedation and analgesia to the patient 
which does not hinder early mobilisation.  
 
For patients receiving general anaesthesia, the protocol is as under.  

1. Premed analgesia pregabalin 150 mg one hour preop ( reduce dose to 75 mg if patient aged over 
75 years, has renal impairment or low BMI): 27,28,30  

2. Minimise/avoid opiates. Use short acting anaesthetics.  
3. Intraoperatively patient receives,  
4. 1 gm IV paracetamol,  
5. a non-steroidal anti-inflammatory,  
6. 15-20 mg/kg Tranexamic acid iv bolus prior to tourniquet.3,25  
7. Dexamethasone 8 mg (28,29,30)  
8. 20mmol Magnesium Sulphate infusion during surgery (started prior to tourniquet) and to titrate 

rate to heart rate and blood pressure. 26  
9. 1-2 litres of iv fluid  
10. Intra/postoperative local infiltration analgesia by the surgeon. 22, 23, 24.  

 
In our institution, we use 30 mls of 5% chirocaine with 1 ml adrenaline diluted with 70 mls of normal 
saline.  
 
For patients receiving spinal anaesthesia,  

1. Pre-med as above  
2. Spinal analgesia aiming at unilateral block wherever possible, and to use minimum dose of 

anaesthetic to reduce urinary retention and delay in motor function.  
 
Local infiltration analgesia: it gives good post-operative pain control without limiting the mobilisation 
with evidence showing a decreased use of patient controlled analgesia (PCA) up to 24 hours 
postoperatively. 22, 23, 24 Avoiding the drains: Drains can affect patient’s ability to mobilise easily and 
can, therefore, raise a psychological barrier to patient’s active participation in their rehabilitation. Surgical 
drains have not been shown to reduce complications and can actually cause problems such as infection. 
Some believe that there may be occasional clinical indication for using drains. 3  
 
Regular postoperative analgesia: Suggested analgesia post operatively is regular paracetamol and a non-
steroidal anti-inflammatory agent (depending on patient medical history) administered regularly, despite 
patient appearing pain free. Additional analgesia for the break through pain in the form of tramadol can 
be given. Pain is often a barrier for early mobilisation. The aim is for the patients to be reporting a pain 
score of less than 2 on movements.  
Minimising the risk of post-operative nausea and vomiting (PONV): PONV can be more stressful than pain 
and can come in the way of early mobilisation. Appropriate regular anti emetic should be prescribed 
routinely so is to be given at the first indication of symptoms. In our department, we have a low threshold 
of using ondansetron for prevention/ treatment of PONV. Early enteral nutrition and optimal fluid 
management: (3, 6) Early oral or enteral feeding is associated with an improved clinical outcome and it 
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has been shown to be safe and well tolerated. It is dependent on using appropriate anaesthesia and 
analgesia, nausea and vomiting prophylaxis and optimal fluid balance.  
 
Suboptimal fluid balance can impair the wound healing, affect tissue oxygenation, leading to prolonged 
hospitalisation. The best way to limit postoperative intravenous fluid administration is to stop intravenous 
infusion and early return to oral or enteral fluid therapy.   
 
Early mobilisation: Early mobilisation maintains the muscle mass, promotes muscle strength and reduces 
the respiratory complication. It also helps prevent development of deep vein thrombosis. The aim is to 
mobilise the patient out of bed on the day of surgery. At 2-3 hours postoperative time on return to the 
ward, the patients are encouraged to sit in the bed. If they feel better, they are encouraged to stand with 
Zimmer frame with the help of physiotherapist and nurse. Once they feel confident, they can walk to the 
toilet on the same day of operation. This gives confidence, sense of well-being to the patient and 
motivation for mobilisation from the next day onwards.  
 
Evidence for ERAS protocols in surgery is available from colorectal resections:  
ERAS protocols have been shown to be associated with faster recovery and reduced length of stay in 
hospital compared with traditional colorectal resections. ERAS protocols were associated with 2.45 days 
shorter primary hospital stay and 2.46 days shorter total hospital stay. Morbidity was lower in the ERAS 
group. 6  
 
Materials and method:  
ERAS programme was introduced as a structured protocol in the department of orthopaedics in Princess 
of Wales Hospital, ABM University Health Board, in July 2011. This comprised of; 
 
1. Pre-operative education and assessment of all the patients, due to undergo hip and knee replacement, 
in the preadmission clinic lead by the consultant orthopaedic surgeon (KS) and consultant anaesthetist 
along with the arthroplasty nurse practitioner, physiotherapist, occupational therapist, and arthroplasty 
ward nurse 6 weeks before the planned surgery. The patients are given information booklet for the new 
approach, what it involves and “what to expect”.  
2. Minimal perioperative starving with preoperative carbohydrate loading at 12 and 2-3 hours before the 
surgery. All the patients are given 2 sachets of “preload” (a neutral tasting carbohydrate loading drink) on 
the day of preassessment; each sachet contains 50 grams of carbohydrate preload powder to be mixed 
with 400 mls of water and to be drunk over 15 minutes.  
3. No routine use of the drains. 
4. Routine thromboprophylaxis with an oral anticoagulant agent. 
5. Multimodal analgesia 
6. Local anaesthetic infiltration intraoperatively: (Solution made of 30 mls of 0.5% Bupivacaine, 70 mls of 
saline and 1 mls of 1:1000 adrenaline)  
7. Regular oral non-narcotic analgesia and anti-emetic with minimal use of the morphinoid drugs. 
8. Structured early- on the day of surgery- postoperative weight bearing mobilisation programme. 
9. Early oral feeding 
10. Early discharge on day 3-4 postoperative whenever possible. 
11. All the discharged patients are contacted over telephone at 48 hours post discharge by an arthroplasty 
nurse practitioner about their general condition and whether they have any concerns. 
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We have compared the length of inpatient stay, day of mobilisation, postoperative blood transfusion and 
adverse outcome for the patients undergoing hip or knee replacement by a single surgeon (KS) over a 
period of two years. All the patients were given a diary to fill the questionnaire during their stay and they 
were collected on the day of discharge. The diary asked the patient about the severity of pain, nausea, 
vomiting, day of weight bearing mobilisation, overall satisfaction. The pain has been graded from 0 to 3, 
with 0 as no pain and 3 as severe pain.  
 

The data has been collected prospectively for the ERAS Patients, from July 2011 to June 2012. we 
compared the results with the patients who underwent hip or knee arthroplasty in a preceding year, 
(NON ERAS) from July 2010 to June 2011 retrospectively.  
 

Results  

In the ERAS group, a total 138 patients underwent hip or knee replacement, hip resurfacing arthroplasty 
or oxford uni-compartmental arthroplasty from July 2011 to June 2012 performed by single surgeon (KS). 
49 patients underwent total knee replacement, 44 total hip replacements while 31 underwent hip 
resurfacing. 2 patients underwent Oxford Uni-compartmental knee replacement and 3 underwent 
revision hip replacement. 9 patients underwent simultaneous bilateral knee replacement.  
 
In the Non ERAS group, 140 patients underwent hip or knee arthroplasty, resurfacing or oxford uni-
compartmental knee replacement in the previous year by the same surgeon (KS). 63 patients underwent 
knee replacement, 41 hip replacement, 35 hip resurfacing and one patient underwent oxford uni-
compartmental knee replacement.  
 
Average hospital in patient stay for the ERAS patients was 4.12 days with 45.5% of the patients having 
stayed less than or equal to 3 days. 73.10% of the patients had inpatient hospital stay of less than or equal 
to 5 days. Average stay for TKR (total knee replacement) patients was 4.08 days, while bilateral TKR 
patients had an average stay of 4.8 days. The average hospital inpatient stay for THR patients was 5.4 
days. The patients who underwent resurfacing had an average hospital inpatient stay of 3.7 days.  
 
In the non-ERAS group, the average stay of patients was 8.34 days with only 7.75% of the patients being 
discharged in less than or equal to 3 days, and 24.08% of the patients being discharged in less than or 
equal to 5 days. Average hospital inpatient stay for the patients who underwent TKR was 7.9 days without 
ERAS protocol, while the patients who underwent hip replacement had an average hospital inpatient stay 
of 8.36 days. The patients who underwent hip resurfacing without ERAS protocol had an average hospital 
inpatient stay of 6.17 days.  
 
None of the patient under ERAS protocol was prescribed PCA (Patient controlled Analgesia-Morphine) 
routinely. They were prescribed regular paracetamol along with anti-inflammatory (where it is not 
contraindicated) along with pregabalin. 55.6% of the patients felt that they had adequate pain relief 
postoperatively, while 44.4% needed top up pain relief in terms of morphine. 78% of the patients in ERAS 
protocol had not experienced nausea or vomiting postoperatively, while 14 % suffered only nausea and 
4% had vomiting. 4% of the patients did not comment on their diary. The nausea, vomiting and pain 
scores are not available for the NON ERAS group of patients. 42 patients out of 98 who completed the 
diary walked on the day of surgery to the toilet full weight bearing, while none of the patients walked on 
the day of surgery in the NON ERAS group. None of the patients on the ERAS protocol required 
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postoperative blood transfusion, while 14 out of 140 patients required blood transfusion after the 
elective joint replacement surgery in NON ERAS group.   
 
All the patients (100%) were very satisfied with the overall management starting from the day of 
preassessment clinic. 2 patients on the ERAS protocol developed DVT –both TKR- one occlusive below 
knee DVT and one non occlusive below knee DVT. 3 patients developed below knee DVT in a NON ERAS 
group of patients, and one developed PE. 2 patients on the ERAS protocol developed wound problems, 
one with wound oozing and second patient had haematoma. Both settled down with conservative 
management. 5 of the NON ERAS group had wound oozing problem, which also settled with conservative 
management. There was no incidence of postoperative wound infection in both the groups. 2 of the ERAS 
group patient dislocated their hips (after primary THR) following fall. One patient’s hip became stable 
after closed manipulation and abduction bracing for 6 weeks, while the second patient required revision 
surgery to augment the cup orientation. One patient on the ERAS protocol developed aspiration 
pneumonia following general anaesthetic for which he was treated in the intensive care for 3 days. He 
recovered completely.  
 

Discussion and conclusion:  

The comparison data shows significant decrease in the hospital in patient stay for the patients in the ERAS 
protocol as compared with the standard NON ERAS group of patients. The pain was better controlled and 
nearly 50% of the patients who have completed diary have mobilised full weight bearing postoperatively 
on the day of surgery. Earlier mobilisation on the day of surgery makes the impact of surgery 
psychologically less stressful and also imparts the sense of well-being. Having walked on the weekday of 
surgery gives a confidence boost to the patients and they are more likely to be out of bed mobilising for 
next few days making early recovery, avoiding complication of bed rest and likely to go home earlier.  
 
On average the patients undergoing hip resurfacing are much younger than the patients undergoing 
standard hip or knee replacement surgery and they have fewer or no associated medical co morbidity. 
This accounts for the faster recovery and shorter hospital stay for the patient after the surgery, which is 
evident on both, ERAS and NON ERAS, groups of patients. The overall patient experience of undergoing a 
major surgery was satisfactory with no increased risk of complications.  
The current evidence and our study shows that the implementation of the ERAS protocol in hip and knee 
replacement surgery is associated with improved patient experience, faster recovery and shorter hospital 
in patient stay with no increase in complication. This will also result in reduced risk of hospital acquired 
infection, increasing patient’s confidence in the organisation.  
 
Shorter hospital stay will free up much needed hospital beds, including ITU/HDU, where applicable, with 
a potential to treat more patients with the same resources leading to increased capacity for the trust and 
longer term tariff benefits.  
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