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Abstract
Background Centralisation of rectal cancer surgery has altered the delivery of colorectal cancer care in Ireland. This has resulted
in an increased demand for elective surgical beds in designated centres.
Aim This study aimed to assess if day of surgery admission (DOSA), in conjunction with implementation of a coordinated
enhanced recovery pathway can reduce length of stay following elective rectal cancer resection.
Methods This is a retrospective review from a single institution. Our prospectively maintained Dendrite® Database was inter-
rogated. Three time points were analysed across a 7-year period (2011, 2012, 2016). The first predates the introduction of a
dedicated DOSA programme, the next was directly thereafter, and the final was 5-years post-implementation. These dates
coincide with the centralisation of rectal cancer surgery to this centre. Outcomes included unadjusted length of stay and rates
of DOSA pre-and post-implementation of the programme.
Results The introduction of a DOSA pathway resulted in a fivefold increase in day of surgery admissions and a related 3-day
reduction in average length of stay within a single year of implementation. This further improved in 2016, showing an almost
83% increase (15.90–98.50%) in day of surgery admission and a reduction in average length of stay from 16.4 to 12.4 days when
compared to 2011.
Conclusions Despite an increase in caseload of 54%, an estimated 272 bed days were saved. This demonstrated that DOSA is
sustainable and highly effective in tackling the increased inpatient bed demands associated with the growing requirement for
elective surgery.
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Introduction

The centralisation of rectal cancer treatment was proposed in
Ireland in 2006 as a strategy to improve quality of care and
patient outcomes [1, 2]. Drivers for change included below-
average five-year survival for patients diagnosed with colo-
rectal cancer between 2000 and 2002 and specific concerns
regarding the standard of care of rectal cancer, principally the
variable implementation of surgical best practice and inade-
quate access to multidisciplinary decision-making for patients

[3]. In 2007, operations for rectal cancer were performed in 49
Irish hospitals [4]. The National Cancer Control Programme
(NCCP) proposed centralising services to eight dedicated can-
cer centres [5]. Centralisation had previously been demon-
strated to be successful in breast cancer; however, such pro-
gramme was expected to pose a greater challenge for rectal
cancer. On average, rectal cancer surgery requires more the-
atre time, carries a higher risk of morbidity and mortality and
results in a longer hospital stay than breast cancer surgery [6,
7]. Increased demand in designated centres was expected to
put significant stress on their ability to provide adequate sur-
gical bed numbers.

In anticipation of increased demand on our institution, a
university teaching hospital and designated rectal cancer cen-
tre, a multidisciplinary colorectal taskforce was established.
This team completed a detailed review of the local care path-
way for patients with rectal cancer. International best practice
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in colorectal surgery was reviewed and evaluated. Features of
enhanced recovery after surgery programmes (ERAS) [8] and
a variety of admissions systems were assessed as means of
streamlining inpatient management [9]. Day of surgery admis-
sion (DOSA) was identified as a strategy to reduce hospital
stay but its feasibility and safety in major complex surgery
was unproven in Ireland. This study reports on the introduc-
tion of a DOSA programme into routine practice in 2012 and
its ongoing use in 2016.

Methods

A pilot day of surgery admissions (DOSA) programme in-
cluding elements of an enhanced recovery pathway was
launched in 2011 and implemented as the primary route of
admission in 2012. This programme was designed by a mul-
tidisciplinary colorectal surgery services group convened to
systemically review the care pathway for patients with rectal
cancer.

A dedicated enhanced recovery clinical nurse specialist
developed the documentation and provided the outpatient
clinical assessment required to facilitate the new pathway.
Initially, all patients were pre-assessed in a consultant led an-
aesthetics clinics prior to admission for surgery. As experience
increased, only complex cases were referred on for consultant
anaesthetist pre-assessment.

Home administration of low molecular weight heparin
thromboprophylaxis, carbohydrate pre-loading, reduced
fasting times, and outpatient-based stoma education was in-
troduced as strategies to facilitate day of surgery admission.

Data used for analysis of outcomes was retrospectively
extracted from an institution, dedicated colorectal cancer da-
tabase prospectively maintained by specialist data collection
managers. Data points collected included patient demo-
graphics, tumour location, tumour type, time to surgery, dis-
tance travelled to hospital, date of admission, date of surgery,
length of stay, operation performed, and neoadjuvant
treatment.

Primary endpoints were average length of stay and day of
surgery admission. Three time points encompassing key
stages of implementation of DOSAwere selected for analysis.
These years include the pilot year, the first full-scale year, and
5 years following introduction; 2011, 2012, and 2016 respec-
tively. Fisher’s exact test was used to compare DOSA rates
between the groups. An unpaired t test was used to compare
the mean LOS between patient groups.

Results

Elective rectal cancer resection was performed on 44 patients
in 2011; this increased to 67 and 68 patients in 2012 and 2016

respectively. Male predominance was seen across all 3 years,
ranging from 66 to 79%. Average patient age decreased over
time, with a reduction from 69.5 (42–85) in 2011 to 61.5 (34–
84) in 2016. The majority of patients were treated by anterior
resection (69%) or APR (21%) with or without VRAM flap
reconstruction (9% and 12%, respectively). Transanal or local
resections were performed in 6% and proctocolectomy in 4%.
The majority of patients received pre-operative chemoradio-
therapy (long course 74%, short course 3%).

In 2010, no patients were admitted for rectal cancer resec-
tion on the day of surgery. During the pilot year, 2011, 7 of 44
patients (15.9%) were admitted on the morning of surgery;
this was compared to 62 of 67 patients (92.5%) in 2012, and
67 of 68 patients (98.5%) in 2016. There was a statistically
significant difference in DOSA rates between 2011 and 2016
(p < 0.0001). Mean LOS in 2011 was 16.4 days. In 2012, this
was reduced 13.4 days and further again to 12.4 days in 2016
(Fig. 1). There was a statistically significant difference in the
mean LOS between 2011 and 2016 (p = 0.016). Despite a
relative increase in caseload of 54% (44 vs 68 patients) be-
tween 2011 and 2016, only 122 more bed days were used. An
estimated 272 bed days were saved in 2016 due to this reduc-
tion in length of stay. This effect was also seen in 2011, though
to a lesser extent, with an estimated saving of 200 bed days
(Fig. 2).

Discussion

Centralisation has produced a significant increase in rectal
cancer operative caseload for designated centres [10], and
demand for high-dependency surgical beds in such centres is
liable to increase as emphasis on centralisation continues [11].
Reports to date offer reassuring data on early post-operative
outcomes following this implementation of a centralised ap-
proach [2, 10]. Rectal cancer care is resource intensive, requir-
ing access to screening, endoscopy, radiology, histology, mul-
tidisciplinary team discussion, adjuvant and neoadjuvant treat-
ment, complex major surgery, and surveillance. Adequate ac-
cess to these resources is essential to the delivery of effective
evidence-driven care [12]. Maintaining a high-quality service
despite increased demand poses a dilemma for healthcare
teams. Access to hospital is a rate-limiting step in the process.
Reducing unnecessary bed days is one strategy to increase
system throughput, without the need for expansion of
infrastructure.

While DOSA is previously reported in colorectal can-
cer surgery, most series combine colon and rectal resec-
tions with relatively smaller numbers of the latter [13]. In
our experience, achieving high DOSA rates for rectal can-
cer resection is more challenging than in colon cancer.
Early quality improvement reports in this area specifically
excluded tumours below the peritoneal reflection from
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changes in pre- and post-operative care [14]. The reasons
for this include higher stoma rates, which necessitate pa-
tient education and site marking. Furthermore, rectal re-
section is associated with prolonged LOS when compared
to other types of colorectal resections even with an en-
hanced recovery programme [15, 16]. Likewise, most se-
ries report average LOS for colon and rectal resections
combined, but small series reporting exclusively on rectal
resection indicate LOS of between 8 and 12.5 days can be
achieved [17, 18].

Initially reservations were expressed by staff about the ca-
pacityofour institution to safely reduceLOSwhile copingwith
a substantial increase in caseload. The introduction of DOSA

wasmadea focus.Consultationelicited several specificbarriers
to change including timely access to outpatient tests and anaes-
theticpre-assessmentclinics; theabsenceofadedicateddayofa
surgery admissions area; inadequate time on the morning of
surgery to consent patients and provide stoma marking; and
no staffing infrastructure outside the hospital to deliver neces-
sary pre-operative therapy such as thromboprophylaxis, reser-
vations about potential delays in theatre start times, variation in
perceived acceptable minimal fasting times among different
staff members, and inadequate pre-operative work-ups leading
tomore cancellations on the planned day of surgery.

In 2011, carefully selected medically fit patients were of-
fered DOSA. No special day of surgery facilities were

2011 2012 2016

Total Patients

DOSA Admissions

Length of Stay

Patient Numbers Trend

LOS Trend

Fig. 2 Estimated bed days based
on 2011 LOS were projected for
2012 and 2016. Actual bed days
were found to be substantially
lower than predicted based on
LOS rates prior to full scale
DOSA programme
implementation. Bed days saved
continued to increase with
continued use of DOSA protocol

2011 2012 2016

Estimated Bed Days

Actual Bed Days

Bed Days Saved

Fig. 1 Total patient numbers, day
of surgery admissions (DOSA),
and length of stay across 2011,
2012, and 2016. DOSA rates
reached 98.5% in 2016, 5 years
from initial implementation.
Length of stay reductions seen in
2012 were sustained and
improved upon in 2016
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available; patients were admitted through a general surgery
ward on the morning of surgery. At the same time, a part-
time colorectal enhanced recovery clinical nurse specialist
(CNS) role was introduced. This facilitated nurse led outpa-
tient pre-assessment and education of all rectal cancer patients.
Every patient was pre-assessed by the CNS, a standard pre-
operative work-up performed and results were discussed with
a consultant anaesthetist in advance admission. As the pro-
gramme developed, agreed criteria for referral to consultant
anaesthetist pre-assessment clinic were established.

Strategies to manage patients with medical comorbidities
initially deemed unsuitable for DOSA were developed on a
case by case basis. This required communication with other
disciplines, including anaesthesia, cardiology, and endocrinol-
ogy. Further modifications to the pathway included introduc-
tion of home-administered low molecular weight heparin
thromboprophylaxis, carbohydrate preloading, reduced
fasting times, and outpatient-based stoma pre-education.
Throughout the study period, the colorectal surgery services
groupmet approximately every 6 weeks to report progress and
troubleshoot. By the end of 2011, the pathway was felt to be
sufficiently robust that it could be implemented as standard
practice. Centralisation of rectal cancer surgery commenced
on the following year, in April 2012. The resulting referrals
from other hospitals were managed using the same protocol as
patients referred from primary practice.

The 92.5% DOSA rate achieved in our 2012 cohort was
expected to reduce average LOS in our series by 1 day per
patient but a reduction in average LOS of 3 days was ob-
served; this improved again in 2016, with a further day gained.
Our mean LOS of 12.4 days leaves room for further improve-
ment but supports suggestions that part of the reduction in
length of stay attributable to enhanced recovery programmes
may be explained by better organisation of care [14].

Asides from improvements in primary endpoints such as
LOS, development of a standardised DOSA/ERAS protocol
has other significant advantages, such as amenability to audit
as continued adaptions are made. Furthermore, common goal
setting resulted in increased communication and improved
cohesion across the multidisciplinary team [19].

Conclusion

The findings outlined in this study show that careful imple-
mentation of a dedicated day of surgery admissions pro-
gramme is an effective means by which length of stay can
be meaningfully reduced in the setting of rectal surgery, pro-
viding a means of addressing the increased demand for surgi-
cal beds resulting from centralisation. Protocols and proce-
dures had to be established to facilitate the changes in practice
required to run such programme. Commitment from the mul-
tidisciplinary team, and the motivation and desire to

implement change were necessary to ensure its success.
Going forward, analysis of readmission rates and
community-based strategies aimed to tackle the major causes
such as stoma issues and wound complications will be vital for
the continued success of DOSA.
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