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Abstract 

Aims In 2005, the senior author (AGH) initiated an Enhanced Recovery After 
Surgery (ERAS) or ‘fast-track’ programme for elective colonic surgery at the 
Manukau Surgery Centre aimed at improving perioperative care. We reviewed the 
senior author’s experience of elective colectomy conducted within the ERAS 
programme and evaluated clinical outcomes. 

Methods Using a prospectively maintained database, consecutive patients who 
underwent elective colonic resection by the senior author within the ERAS 
programme at the Manukau Surgery Centre between December 2005 and March 2012 
were reviewed. Demographic and operative data were recorded and clinical outcomes 
including complications, hospital stay and readmissions were evaluated for 30 days 
postoperatively. 

Results 100 consecutive patients were reviewed. The median age of patients was 70 
years (range: 16–92) and the most common indication for surgery was malignancy (81 
cases). Right-sided colectomy was performed in 52 cases while 45 patients had a left-
sided colectomy and 3 patients underwent subtotal colectomy. The median day to 
discharge was 3 days while total hospital stay was 4 days which incorporated 21 
readmissions for mostly minor complications. Major complications occurred in only 8 
patients and included 4 anastomotic leaks. 

Conclusion In one surgeon’s experience, elective colectomy performed within an 
optimised perioperative care environment achieves shorter hospital stay with a low 
rate of major complications. 

Over the past decade, evolution of perioperative care in the field of colonic surgery 
has seen the development of Enhanced Recovery After Surgery (ERAS) or ‘fast-
track’ programmes.1–3 These programmes incorporate a multidisciplinary approach to 
perioperative care and combine evidence-based practices into a multimodal 
perioperative care pathway that aims to reduce surgical stress and accelerate 
postoperative recovery with decreased hospital stay, reduced morbidity and shortened 
convalescence.  

The development of ERAS programmes has focused on optimising individual 
components of perioperative care including patient education, anaesthesia, fluid 
management, analgesia, nutrition and ambulation.4,5 This has led to changes in many 
traditional aspects of surgical care, such as preoperative bowel preparation, the use of 
nasogastric tubes, placement of drains, enforced bed rest, and graduated diets which 
have been shown to be unnecessary or even harmful.6 
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In December 2005, the senior author (AGH) initiated an ERAS programme for 
colonic surgery at the Manukau Surgery Centre (MSC), an elective surgical unit of 
Counties Manukau District Health Board (CMDHB) in Auckland, New Zealand.7,8 
This programme incorporated strategies of perioperative care based on ERAS 
principles and used a coordinated approach in conjunction with surgical, anaesthetic 
and nursing staff.  

This programme has since become the standard of care for patients undergoing 
elective colonic resection at CMDHB. This paper reviews the senior author’s 
experience of elective colectomy conducted within the ERAS programme and reports 
operative and clinical outcomes. 

Methods 

Patients—Using a prospectively maintained database of patients undergoing surgery within the fast-
track programme, we reviewed consecutive patients who underwent elective colectomy by the senior 
author within the ERAS programme at MSC since it was established in December 2005.  

 

Table 1. Components of Enhanced Recovery After Surgery (ERAS) programme 
 

Preoperative 

Preoperative assessment in a dedicated outpatient session 
Education with written information given and specific daily milestones discussed 
Preoperative discharge planning and social situation explored 
Nutritional assessment 
Careful medical assessment and optimisation 
Ward visit/meet nursing staff 
Patients admitted to hospital on morning of surgery 
Avoidance of prolonged preoperative fasting – nil by mouth for only 2 hours preinduction 
Carbohydrate loading – two 200mL PreOp® drinks on the morning of surgery 
Avoidance of mechanical bowel prep 

Intraoperative 

Epidural anaesthesia – mid or low thoracic 
Short acting anaesthetic agents 
Prevention of hypothermia, active warming blanket 
Conservative fluid regimen – 1500mL crystalloid and 500mL colloid unless otherwise indicated as per ERAS anaesthetic protocol 
Prophylactic antiemetics at induction 
Intravenous dexamethasone (8mg) at induction10 
Transverse incision for right-sided open cases if appropriate; selective use of laparoscopy for left-sided cases 
Avoidance of drains/nasogastric tubes 

Postoperative 

Structured nursing pathway 
All intravenous fluid stopped when patient arrives on ward 
Vasopressors in preference to intravenous fluids to treat epidural-related hypotension 
Early oral feeding with supplementation – started on day of operation 
Prophylactic antiemetics 
Opioid sparing analgesia/nonsteroidal anti-inflammatory drugs 
Early removal of urinary catheter – on postoperative day 1 
Timed removal of epidural – on postoperative day 2 
Early mobilisation with nursing and/or physiotherapy input 
Discharge criteria defined: 
– Tolerating adequate oral intake and passing flatus 
– Adequate analgesia on oral medication 
– Adequate and safe mobility 
– Follow-up in surgical outpatient clinic within 7 days of discharge 

 

Exclusion criteria for this ERAS programme were patients with serious comorbidities (American 
Society of Anesthesiologists [ASA] score 4 or 5), those needing a stoma, rectal lesions (defined as 
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<15cm from the anal verge), and those unable to participate in the preoperative education and goal 
setting components of ERAS because of cognitive impairment or a significant language barrier. 

Perioperative care—Patients managed within the ERAS programme received structured perioperative 
care as outlined in Table 1.8,9 This focused on better patient education, optimisation of preoperative 
status, avoidance of unnecessary physiological stressors, early oral feeding and early mobilisation. 
Discharge planning was discussed with patients preoperatively with establishment of daily milestones. 
Patients were planned for discharge on postoperative day 3 once discharge criteria were met. 

Outcomes—Age, gender, ASA score, Colorectal Physiological and Operative Severity score for the 
enUmeration of Mortality and morbidity (Cr-POSSUM),11 indication for surgery, stage of disease, 
operation type and technique were recorded for all patients. Postoperative complications up to 30 days 
after surgery were recorded using predefined criteria and graded using the Clavien-Dindo classification 
system.12,13 In patients with multiple complications, the highest complication grade is reported in the 
final analysis. The day of discharge was recorded as well as readmissions, defined as return to hospital 
within 30 days postoperatively requiring a hospital stay of 24 hours or more. Total hospital stay was 
calculated based on day stay of index admission plus hospital stay on readmission. Results are reported 
as mean (standard deviation) or median (range) as appropriate. 

Results 

Between December 2005 and March 2012, 100 patients underwent elective colectomy 
by the senior author at MSC within the ERAS programme. A further 78 patients 
undergoing colonic resection over the same time period were excluded from the 
ERAS programme due to the formation of a stoma, significant co-morbidities 
requiring monitoring in an intensive care unit postoperatively, or emergency 
resection. Baseline characteristics for the included patients are shown in Table 2.  

The median age of patients was 70 years (range 16–92) with 52 patients being female. 
Most patients had an ASA score of 2 (55 patients) and the overall median Cr-
POSSUM score was 17 (range 13–25). The most common indication for surgery was 
malignancy (81 cases) with the majority of patients having stage II (39 cases) or stage 
III (24 cases) disease. Fifty-two patients underwent right-sided colectomy, 45 patients 
had a left-sided colectomy and 3 patients underwent subtotal colectomy. Seventeen 
cases were hand-assisted laparoscopic left/sigmoid colectomies while the remainder 
of operations were performed open. 

The median day of discharge was 3 days (range 2–60) and 75 patients were 
discharged by day 5 after surgery (Table 3). Median total hospital stay was 4 days 
(range 2–60) which included 21 readmissions. Table 4 summarises reasons for 
readmission, day of readmission and their duration. Twelve readmissions were after 
postoperative day 8 and the median length of stay during readmission was 4 days 
(range 1–28) with 16 patients readmitted for 7 days or less.  

Fifty-three patients developed a complication within 30 days postoperatively with 45 
patients having minor (grade I-II) complications and 8 patients having major (grade 
III-V) complications (Table 3). Four patients had an anastomotic leak which required 
reoperation. The rate of complications in patients discharged by day 3 and day 5 was 
44% and 41%, respectively.  
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Table 2. Patient characteristics 
 

Variables n=100 

Age, median [range] 70 [16–92] 

Gender 

Male 
Female 

 
48 
52 

ASA score 

I 
II 
III 
IV 
Cr-POSSUM, median [range] 

 
16 
55 
28 
1 

17 [13–25] 

Indication for surgery 
Malignancy 
Diverticular disease 
Non-malignant polyp 
Other* 

 
81 
13 
4 
2 

AJCC stage^ 

I 
II 
III 
IV 

 
7 

39 
24 
6 

Operation 

Right-sided colectomy 
Left-sided colectomy 
Subtotal colectomy 

 
52 
45 
3 

Surgical technique 
Open 
Hand-assisted laparoscopic 

 
83 
17 

Operation time (minutes), mean [SD] 103 [32] 

 

AJCC, American Joint Committee on Cancer; ASA, American Society of Anesthesiologists; Cr-POSSUM, 
Colorectal Physiological and Operative Severity Score for the enUmeration of Mortality and morbidity; SD, 
standard deviation. 

* Inflammatory appendiceal mass (n=1), mucinous neoplasm of appendix (n=1) with no malignancy on final 
histology 

^ Five patients for whom the indication for surgery was malignancy were not able to be staged according the AJCC 
colorectal cancer staging system for the following reasons: 2 patients with malignant polyps resected on 
colonoscopy had no residual malignancy on histology after surgery, 1 patient had a right hemicolectomy for 
carcinoid tumour of the appendix with the final histology showing no residual carcinoid, 1 patient had metastatic 
melanoma to the caecum and small bowel, and 1 patient had pseudomyxoma peritonei following a right 
hemicolectomy for mucinous adenocarcinoma of the appendix. 

 

Table 3. Hospital stay and postoperative complications 
 

Variables n=100 

Discharge day, median [IQR] 3 [3–6] 

Total Hospital stay, median [IQR] 4 [3–7] 

Readmission 21 

Complication 

Yes 
No 

 
53 
47 
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Complication grade* 

I 
II 
III 
IV 
V 

 
3 

42 
3 
5 
0 

Minor complication (Grade I–II) 45 

Major complication (Grade III–V) 8 

Complication aetiology 

Wound 
Urinary tract infection 
Urinary retention 
Ileus 
Anastomotic leak 
Abdominal/pelvic collection 
Cardiorespiratory 
Other† 

 
17 
7 
3 
4 
4 
1 

10 
7 

 

IQR, interquartile range 

* Complication grade definitions:12,13 Grade I: any deviation from the normal postoperative course without the 
need for pharmacologic treatment or surgical, endoscopic, and radiological interventions. Grade II: requiring 
pharmacologic treatment with drugs other than such allowed for grade I complications. Blood transfusions and 
total parenteral nutrition are also included. Grade III: requiring surgical, endoscopic, or radiological intervention. 
Grade IV: life-threatening complication (including central nervous system complications) requiring intermediate 
care/intensive care unit-management. Grade V: death of a patient. 

† Complications classified as other: stapleline bleed (n=2), constipation, abdominal pain, bladder leak, 
urinoma and deconditioning. 

 

Table 4. Readmissions 
 

Reason for readmission Day of readmission (day after surgery) Duration of readmission (days) 

Wound infection/dehiscence (n=6) 6 
6 
6 
9 

11 
30 

3 
20 
28 
2 
4 
6 

Abdominal pain (n=2) 4 
7 

2 
6 

Constipation (n=2) 10 
21 

3 
2 

Deconditioning (n=2) 15 
24 

8 
7 

Stress ulcers in oesophagus and 
duodenum 

4 4 

Ileus 5 3 

Anastomotic leak 5 4 

Diarrhoea 6 3 

Pleural effusion/empyema 8 21 

Small bowel obstruction 9 9 

Incidental and asymptomatic pulmonary 
embolism on post-op staging CT 

14 1 

Pelvic collection 22 7 

Nausea secondary opioids 24 5 
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Discussion 

This paper reports one surgeon’s experience of elective colectomy performed within 
an established ERAS programme. Using a multimodal and structured perioperative 
care pathway, the majority of patients achieved the planned discharge on 
postoperative day 3 and 75% were discharged by day 5 after surgery. Most 
postoperative complications were minor and only 8 patients developed a major 
complication. 

A common criticism of ERAS programmes is that they only include medically well 
patients undergoing uncomplicated surgery who are suitable for an early discharge. 
This series of consecutive patients demonstrates that an ERAS programme for colonic 
surgery can be applied to most patients and achieves effective and consistent results.  

The median age of patients in this series was 70 years and medical comorbidities were 
common with 83 patients having an ASA score of II or III. The Cr-POSSUM score 
also reflects operative risk and we have previously investigated its predictive value in 
our setting.14  

Based on the overall Cr-POSSUM score, the expected operative mortality in this 
patient cohort was 2.5%. Despite this, the majority of patients achieved the planned 
discharge on day 3 after surgery and these patients had a lower complication rate than 
the overall study cohort (44% vs. 53%). This is consistent with the work of Delaney 
and colleagues15 who have evaluated fast-track management specifically in patients 
with high levels of comorbidity undergoing complex abdominal and pelvic colorectal 
procedures and also showed benefits with early discharge without an associated 
increase in morbidity.  

The rate of readmissions in this series is higher than the anticipated 10%-16% 
reported in previous studies conducted within our ERAS programme.8,16,17 However, 
similar rates have been reported in other studies of fast-track management in 
colorectal surgery.18-21 All but two of the 21 readmissions involved minor 
complications requiring only conservative management and the median total hospital 
stay was increased by only 1 day.  

While some complications leading to readmissions may have manifest during a longer 
index hospital stay, most readmissions occurred after postoperative day 8 when most 
patients would be expected to be discharged home even with traditional perioperative 
care. Better education of patients and admitting junior surgical staff may have 
prevented a number of these readmissions. 

Given the increasing demand for appropriate utilisation of healthcare resources, 
measures for quality of surgical care have focused on improved recovery parameters 
such as length of hospital stay, postoperative morbidity and time to return to work. 
The cost-benefits associated with such improvements are important and have been 
seen with fast-track programmes in various surgical settings.1  

A previous cost-effectiveness analysis evaluating our current ERAS programme for 
colonic surgery has also demonstrated significant cost reduction with an overall 
saving per patient of almost $7000.22 The majority of these savings were achieved 
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through reduction in total hospital stay (from 8 days to 4 days) and lower rates of 
complications including ileus, urinary tract infections and cardiopulmonary 
complications.  

As shown in this previous study, initial setup costs for implementation of the ERAS 
programme were roughly $2000 per patient for the first 50 patients going through this 
programme. These costs included a visit to an established ERAS unit in Denmark, 
employing a research fellow full-time to co-ordinate the programme, and having a 
dedicated outpatient clinic slot to carry out the pre-operative assessment and 
education. 

In summary, ERAS programmes aim to optimise perioperative care using evidence-
based interventions that reduce surgical stress and hasten patient recovery. In one 
surgeon’s experience, elective colectomy performed within an ERAS programme in a 
New Zealand public hospital has consistently achieved shorter hospital stay with a 
low rate of major complications. 
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