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Abstract 
Background: ERAS protocols are perioperative interventions aimed at re-
ducing postoperative complications, length of hospital stay (LOS) and early 
return to normal activities. This has improved outcome in many surgical spe-
cialties, including breast surgery. We present the surgical outcome of breast 
cancer (BC) patients treated over a 12-month period following the principle of 
ERAS protocols and highlight the underpinning evidence. Methods: A retro-
spective analysis of all BC patients diagnosed and had breast cancer surgery 
over 12 months. Data collected included patient’s demographics, type of sur-
gery, LOS, other perioperative care and significant postoperative complica-
tions. Excluded were patients with bilateral cancer surgeries, diagnostic exci-
sion, margin clearance or breast reconstruction. Results: There were 621 BC 
diagnosed including 5 male and 12 bilateral female BC. The ages ranged from 
25 to 93 years. Excluding bilateral BC, 351 patients (70.2 %) had breast con-
serving surgery (BCS) while 149 (29.8%) patients had mastectomy as index 
cancer surgery. Sixteen (4.5%) of the women who initially underwent BCS 
subsequently had a completion mastectomy. The overall rate of successful 
BCS was 335/500 (67%). 441 (85.5%) of patients were discharged same or next 
day. 12 (7.2%) cases of postoperative haematoma, 6 cases of wound infection 
and a case of seroma requiring surgical/radiological drainage recorded. Con-
clusion: ERAS protocol in BC surgery is associated with decreased LOS and 
low complication rate. Delayed discharges are mostly due to adverse social 
factors and medical comorbidity rather than post-operative surgical compli-
cations. 
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1. Introduction 

Fast track surgery, also known as “enhanced recovery after surgery” (ERAS), was 
pioneered by Henrik Kehlet, a Danish colorectal surgeon [1]. It is evidence based 
multidisciplinary, multi-modal approach to improving perioperative care and 
mitigates the adverse effect of perioperative stress arising from major surgery. 
The pathways aim to maintain physiological function, early mobilisation, pain 
relief and commencement of early oral nutrition. ERAS protocol has been vali-
dated in many surgical specialties, including colorectal surgery [2], urology [3] 
and gynaecology [4]. Arsalani-Zadeh, et al. in a review of literature suggested 
that the principles of enhanced recovery can be adopted in breast cancer surgery 
and have proposed a 12-point protocol for a prospective evaluation (Figure 1) 
[5].  

Initiation of an ERAS pathway in microvascular breast reconstruction has re-
sulted in a significant decreased hospital LOS and the amount of postoperative 
opioids use without increase in patient-reported pain [6]. 

Our breast unit had adopted the pathway of “day case/one night stay” for breast 
surgery incorporating the principles of ERAS as routine. The aim of this study is to 
present the surgical outcome of our BC patients treated over a 12-month  

 

 
(Reproduced with authors’ permission). 

Figure 1. Schematic representation of enhanced recovery after surgery for breast cancer. DVT, deep vein thrombosis; PONV, 
postoperative nausea and vomiting [5]. 
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period in terms of the LOS, significant post-operative complications and a re-
view of the evidence underpinning our practice. 

2. Material and Methods 

A retrospective analysis of all breast cancer patients diagnosed in our institution 
and had breast cancer surgery between April 2015 and March 2016 was per-
formed. Data were collected from the theatre electronic patients’ record, medical 
charts, electronic clinic and discharge letters and record kept by the specialist 
breast care nurses. Data collected included the patients’ demographics, LOS, 
type of surgery, postoperative analgesia, use of prophylactic antibiotic and low 
suction drain, and significant postoperative complications like haematomas, se-
roma, wound infections needing active intervention and readmissions. This was 
entered into a spreadsheet for analysis. We excluded patients that had bilateral 
breast surgery, diagnostic excision, further margin excision for clearance, any 
form of breast reconstruction in the final analysis with regard to the LOS and 
significant complications. Minor complications that might have been treated by 
the district Nurse or the GP and does not require an acute visit to the hospital or 
readmission were excluded from the analysis. 

3. Results 

Six hundred and twenty one cases of BC were diagnosed within the 12 months pe-
riod. This includes 5 male and 12 bilateral female breast cancers. The ages ranged 
from 25 to 93 years with most patients in age group 61 - 70 years (Figure 2).  

The patients’ American Association of Anaesthesiologist (ASA) [7] physical 
grading before surgery is as in Figure 3.  

The patients were operated on by or under the supervision of one of the 5 
specialist breast surgeons. With the exclusion of bilateral breast cancers, 351  

 

 
Figure 2. Age distribution of breast cancer patients that had surgery. 
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Figure 3. American Association of Anaesthesiologist (ASA) [7] grade. 

 

 
Figure 4. Type of surgery. WLE: wide local excision; SNB: sentinel node biopsy; ANC: axillary 
nodes clearance; MT: mastectomy. 

 
patients (70.2 %) had breast conserving surgery (BCS) and 149 (29.8%) patients 
had mastectomy as their index cancer surgery (Figure 4). 

Sixteen (4.5%) of the women who initially underwent BCS subsequently had a 
completion mastectomy. The overall rate of successful BCS was 335/500 (67%). 
Majority (441; 85.5%) of patients that had BCS ± mastectomy ± axillary surgery 
went home on the same or next day (Figure 5). 

The majority of delayed discharges beyond a night stay were due to social 
reasons and pre-existing medical co-morbidity that needed stabilisation rather 
than post-operative surgical complications (Table 1). 

There were 12 (7.2%) cases of postoperative haematoma, 6 cases of wound  

https://doi.org/10.4236/jbm.2018.63002


T. A. Wahab et al 
 

 

DOI: 10.4236/jbm.2018.63002 19 Journal of Biosciences and Medicines 
 

 
Figure 5. Length of hospital stay for different types of surgery. 

 
Table 1. Causes of delayed discharge beyond one night hospital stay. 

Cause of delayed discharge Number 

Significant pre-existing comorbidity 18 

Acute post-operative medical complication 7 

Postoperative haematoma 12 

Lack of support at home 24 

Frailty 8 

Patient refusing discharge 3 

Not stated 6 

 
infection and a case of seroma that required surgical/radiological drainage re-
corded. 

4. Discussion 

Traditional treatment for breast cancer which consisted of a modified radical 
mastectomy and axillary nodes clearance still remain the main mode of surgical 
treatment for breast cancer in many developing countries [8] [9]. This has been 
attributed to the fact that many of the patients are relatively young, presenting 
with a larger and more aggressive tumour at a more advanced stage [8] [10], 
coupled with lack of adequate facilities for radiotherapy and post-operative fol-
low up in the developing countries [9]. Post operatively, most patients were kept 
on admission for up to 9 - 15 days and wound drains are removed before they 
are discharged [9]. This is in contrast to most developed countries where greater 
breast cancer awareness and adequate screening programme mean that most 
breast cancers are diagnosed at an earlier stage. Most breast cancers are thus 
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amenable to breast conserving surgery (BCS), usually a wide local excision 
(WLE) with or without a sentinel node biopsy (SNB) or axillary nodes clearance 
(ANC). For instance, out of nearly 55,000 breast cancer diagnosed in the UK in 
2014, 76% were in stages 1 & 2, 13% stages 3 & 4 while the rest 11% have their 
stages undocumented at time of diagnosis. Demographically, almost half (48%) 
of cases were diagnosed in people aged 65 and over [11]. Over a 12 months study 
period in our institution, which is among the larger breast units in the country, 
there were 612 cases of breast cancer (screen detected and symptomatic) diag-
nosed with 1028 breasts cancer surgery performed (mastectomy, wide local exci-
sion, axillary nodes clearance and sentinel nodes biopsy).  

Randomised controlled trial (RCT) that compared discharge from hospital 4 
days after surgery (with drain in situ) with discharge after drain removal (mean 
9 days in hospital) found no significant differences in wound complications, du-
ration of drainage, patient satisfaction, or psychosocial outcomes [12]. A similar 
conclusion that discharge two days after surgery (with drain in situ) compared 
with standard management (discharge after removal of drain) did not result in 
increased rates of physical or psychological illness [13]. A decade later, studies 
have demonstrated that with appropriate selections that exclude patients with 
high-risk comorbidities and concurrent surgery, it is safe to perform major 
breast cancer surgery on a same-day basis [14]. In a systematic review of eleven 
studies of moderate quality that compared day case breast surgery with in 
-patient care, the rate of discharge after day surgery was high, ranging from 86 to 
100%. The acute re-admission rates ranged from 0% to 7% with day surgery and 
a re-operation rates of between 14% to 40% [15]. 

As demonstrated from our results, despite the fact that majority of patients 
were in ASA group 2 and significant number in group 3, most of our patients are 
discharged next day after surgery. This was achieved by employing the principles 
of ERAS as highlighted below.  

4.1. Preadmission Counselling and Preoperative Fasting 

Each patient is looked after by a specialist breast care (BCN) who delivered de-
tailed preoperative information and counselling to patients and relatives. This 
includes the practicalities of each perioperative procedure, details of the opera-
tion, expected LOS for that procedure, drain and its management, patient’s role 
and other information that may be peculiar to each patient. This is supple-
mented with various information leaflets. The presence of a clinical nurse spe-
cialist that explains the expectations during hospital admission result in greater 
adherence to the care pathway. This allows early recovery and shortening of 
hospital stay [16]. Patients attend a pre-assessment clinic where significant 
medical risk factors are identified and patient’s condition is optimised. Patients 
are admitted on the day of surgery having fasted for no more than 2 h for liquids 
and 6 h for solid food in line with the recommendations of the European Society 
of Anaesthesiology [17]. We do not preload breast surgery patients with carbo-
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hydrate drinks as obtained in ERAS protocols for digestive surgery. This is be-
cause breast operations are generally relatively short procedures with no signifi-
cant fluid shift, ileus or post-operative events that may delay oral intake. 

4.1.1. Preanaesthetic Anxiolytics, Anaesthetic Protocol  
and Intraoperative Warming 

The anaesthetists employ techniques that ensure minimum stress and maximum 
comfort for the patients allowing for a rapid recovery and early discharge. Essen-
tial routine medication is allowed in the morning of surgery and pharmacological 
premedication are rarely prescribed. Anxiolytic premedication has been shown to 
slightly delay recovery from anaesthesia [18]. The anaesthetic protocol consist 
mainly of routine use of laryngeal mask and occasional endotracheal intubation, 
propofol for induction and maintenance of anaesthesia, Fentanyl in repeated doses 
depending on the duration of the surgery, I.V paracetamol and parecoxib. Intra-
operative intravenous fluid is restricted to maintaining euvolaemia and avoiding 
intraoperative fluid overload. Wounds are routinely infiltrated with bupivacaine. 
We do not employ regional paravertebral, epidural, or subpectoral blocks as part 
of analgesia/anaesthesia as there is no enough evidence to recommend their use 
[5]. An intraoperative warming blanket is used to maintain a perioperative nor-
mothermia which reduces surgical site infection (SSI) and bleeding [19].  

4.1.2. Pain Control and Prevention of PONV 
Intractable vomiting, patient anxiety and pain control issues have been identified 
as main reasons for failing early discharge following breast surgery [15]. Our 
anaesthetists employed a multimodal approach to PONV. This includes routine 
prophylactic administration of dexamethasone (except in diabetics) and ondan-
setron intraoperative to which cyclizine is added in the recovery if needed. 
Postoperative analgesia consists mostly of paracetamol and NSAID with mini-
mal use of opioid.  

4.1.3. Antibiotic Prophylaxis 
Breast surgery is classified as a “clean” surgery with the rate of SSI expected to be 
below 2% but in reality ranges from 3% - 15% [20] [21]. A systematic review 
demonstrated that prophylactic antibiotics administered preoperatively signifi-
cantly reduce the incidence of SSI in BC surgery when compared with placebo 
[22]. This is in contrast to the findings in a retrospective observational study that 
suggest that a single dose of preoperative antibiotic was not associated with a 
lower SSI rate of elective, non-reconstructive breast operations [23]. In our prac-
tice, we administer a single dose prophylactic intravenous antibiotic before skin 
incision only in selected cases identified as high risk for SSI. This includes pa-
tients that had neo-adjuvant chemotherapy, diabetes, high BM1 or undergoing a 
reoperation. 

4.1.4. DVT Prophylaxis 
LMWH or unfragmented heparin to reduce the risk of thromboembolic (TE) 

https://doi.org/10.4236/jbm.2018.63002


T. A. Wahab et al. 
 

 

DOI: 10.4236/jbm.2018.63002 22 Journal of Biosciences and Medicines 
 

complication is used selectively and limited to patients with high risk of TE, with 
the dosage and duration of treatment individualised based on the calculated risk 
of DVT. It is given a day after the operation in surgery involving mastectomy 
and ANC where the risk of post-operative haematoma is higher, otherwise 6 
hours after surgery for day cases. TEDs stocking are used routinely and inter-
mittent pneumatic compression stockings added if necessary. None of our pa-
tients developed a symptomatic DVT the incidence of which in a retrospective 
review was a low as 0.16% when early ambulation and mechanical antithrom-
botic measures are used routinely [24]. 

4.1.5. Surgical Drains and Sealants 
We use diathermy for mastectomy flap dissection and wide local excision which 
we believe contributed to the low incidence of haematoma in our study. We rou-
tinely use of a low suction drains in patients who had mastectomy and axillary 
nodes clearance. The drains are managed in the community by the district nurse 
who is in touch with the breast team in case of any issue. Drains are removed 
when less than 50 ml/24 hour or on the 5th postoperative day. In two systematic 
reviews of RCT studies comparing drain or no drain after axillary dissection for 
BC, there was reduced incidence of and number of post-operative seroma aspi-
rations when drains were inserted with no significant difference in infection 
rates in the two groups [25] [26]. This is in contrast to the evidence from other 
two studies [27] [28] that showed no significant difference in seroma rate or 
complications if a wound drain was not used.  

4.2. Mobilization, Arm Exercise and Post-Discharge Support 

Patients return to normal diet and mobilise as soon as possible once recovered 
from the anaesthesia. The physiotherapist review and design an exercise pro-
gram for each patient which is commenced before discharge. Early rather than 
delayed onset of training is valuable in avoiding deterioration in range of shoul-
der movement with no adverse impact on the incidence of postoperative lym-
phedema [29]. The wound dressings used are mostly skin glue or waterproof, 
allowing patients to wash and shower as normal postoperatively. Discharged pa-
tients are contacted a day after by the BCN for a telephone follow-up advice and 
support. The district nursing team also contact patients a day after discharge to 
check on the wound and the drain. They are reviewed in the result clinic 3 weeks 
after surgery for wound review and referral to oncologist for other adjuvant 
treatment as necessary. 

5. Conclusion 

The use of evidence-based enhanced recovery protocol in breast cancer surgery 
is associated with decreased length of hospital stay without increased complica-
tion rate. Most causes of delayed discharges are due to presence of adverse social 
factors and medical comorbidity rather than post-operative surgical complica-
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tions. We are driving improvement by promoting more of nurse led discharge 
for admitted patients, develop and pilot pathway of no drains and day case mas-
tectomy for suitable patient and operate a smarter operation list. This may in-
clude operating BCS without ANC in the mornings or early on the afternoon 
list. 
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