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ABSTRACT

INTRODUCTION Enhanced recovery programmes (ERPs) have been shown to improve short-term outcomes after major colorectal
surgery. Benefits of the ERP in patients who are very elderly (VE) are less well understood. We aimed to evaluate the role of the
ERP in the VE population, which for the purpose of this study was defined as any patient aged 75 years or over.
METHODS A prospectively compiled database was used to identify all patients aged ≥75 years who underwent elective colorec-
tal resection in our unit between January 2011 and September 2012. These data were analysed to study the short-term
outcomes in these patients and compared with those of patients aged <75 years.
RESULTS Overall, 352 patients underwent elective surgery during this period; 106 were identified as VE. The median length of
stay (LOS) in the VE group was 7 days (5 days in non-VE group; p=0.002). Two-thirds (62%) underwent laparoscopic surgery.
The median LOS of VE patients undergoing laparoscopic surgery was 6 days (11 days for open surgery; p=0.003). A third
(33%) of the VE cohort was discharged by day 5. Of these patients, 85% underwent laparoscopic surgery. There was no statisti-
cal difference in overall complication rates (VE vs non-VE).
CONCLUSIONS Accepting that some VE patients may stay in hospital for longer, this study supports our current policy of includ-
ing everyone in the ERP regardless of age. Patients undergoing laparoscopic surgery appear to benefit, with a shorter LOS.
Further large scale trials are required to support the results of this study and to identify long-term outcomes.
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The enhanced recovery programme (ERP) is now an estab-
lished postoperative schedule practised in many surgical
disciplines including colorectal surgery. Evidence shows
that the length of hospital stay (LOS) is reduced.1–3 Data
suggest that the programme costs no more than traditional
postoperative care and may in fact reduce healthcare
costs.4–6 Nevertheless, despite its wide acceptance, the effi-
cacy in the very elderly (VE) population is poorly under-
stood. Examining the evidence for the ERP in the medical
literature shows that many of the cohorts are below a cer-
tain age.7,8 The aim of this study was to evaluate the role
of the ERP in the VE population. There is currently a pauc-
ity of data in the medical literature on this topic specifi-
cally. On the other hand, there is an abundance of
evidence advocating the ERP overall.

The majority of research supports the use of laparo-
scopic surgery in the elderly population.9,10 However, one
Canadian research group has identified advanced age as

an independent predictor of risk for postoperative compli-
cations after laparoscopic surgery.11

Reducing LOS continues to challenge surgeons, manag-
ers and policy makers, and LOS is often regarded as a
marker of hospital performance and healthcare efficiency.
A shorter LOS has been achieved through the use of ERPs
without having any detrimental effects on patients.12,13 One
South American group has reported an impressive reduc-
tion in LOS to only two days.14

There is very little in the literature in terms of negative
data on ERPs. A Cochrane review from 2011 reported that
ERPs are safe and effective at reducing LOS.15 One concern
that is often voiced in the literature is the effect of ERPs on
readmission into hospital and some centres may even be
underreporting readmission rates.16 The aim of our study
was to evaluate the role of the ERP in the VE population. Suit-
ability of the ERP in this population group was based on com-
paring short-term outcomes with those of a non-VE cohort.
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Methods

All patients undergoing elective colorectal surgery between
January 2011 and September 2012 at Worcestershire Royal
Hospital were included in the study. The World Health
Organization (WHO) defines ‘elderly’ as anybody aged 65
years or above.17 However, there is no clearly documented
definition for ‘very elderly’. For the purpose of this study,
patients were categorised into two groups: VE (≥75 years)
and non-VE (<75 years).

Patients were identified using a prospectively maintained
electronic enhanced recovery database of patients under-
going elective colorectal surgery. The database was then
cross-referenced to electronic clinic letters to maintain
accuracy and quality of the data collected. The database is a
continually updated catalogue that is maintained by a spe-
cialist nurse. The hospital has developed a refined version of
Kehlet’s original schedule. It takes the form of a 28-page
orange booklet, which is designed to replace the conven-
tional medical and nursing clinical record. Discharge by
postoperative day 5 is the hospital’s aim and standard.

Statistical analysis

Information from the database was collected and entered into
Excel® (Microsoft, Redmond, WA, US). This was imported
into SPSS® version 21 (IBM, New York, US) to perform data
analysis. A non-parametric test (Mann–Whitney U test) was
used to compare the two groups (VE vs non-VE). Outcome
measures included LOS, readmission rates and complication
rates. Readmission was defined as admission or unplanned
attendance to hospital within 30 days of discharge.

Results

During the 21-month study period, 352 elective operations
were performed although 47 operations were excluded as
they did not involve excision of the large bowel or rectum.
A total of 305 cases were therefore analysed in this study
and 106 patients (35%) were identified as VE. The remain-
ing 199 patients (65%) were non-VE.

The mean age was 81.0 years (standard deviation [SD]:
4.75 years) in the VE group and 60.9 years (SD: 11.53
years) in the non-VE cohort while the mean body mass
index was 26.6kg/m2 (SD: 4.23kg/m2) and 27.8kg/m2 (SD:
5.54kg/m2) respectively. The vast majority (93%) of the VE
patients underwent surgery for cancer compared with
three-quarters (76%) of the non-VE patients. Other patient
demographics are listed in Table 1. The most common
operation performed overall was a right-sided colectomy. A
segmental colectomy was the most common operation per-
formed in both of the groups (75% in the VE group and
52% in the non-VE group).

Length of stay

The median LOS in the VE cohort was 7 days compared
with 5 days in the non-VE group (p=0.002) (Table 2). Two-
thirds (62%) of the VE patients underwent laparoscopic
surgery with a conversion rate of 8%. In the non-VE
cohort, a slightly smaller proportion (60%) had laparo-
scopic surgery with a conversion rate of 10%. Of the
patients who underwent successful laparoscopic surgery in
the VE group, the median LOS was 6 days compared with
11 days for VE patients undergoing open surgery (p=0.000).

Table 1 Patient demographics

VE (n=106) Non-VE (n=199) p -value

Mean age in years 81.0 (SD: 4.75) 60.9 (SD: 11.53)

Mean body mass index in kg/m2 26.6 (SD: 4.23) 27.8 (SD: 5.54)

Male 55 (52%) 116 (58%)

Laparoscopic surgery 66 (62%) 119 (60%) 0.675

Laparoscopic converted to open surgery 8 (8%) 19 (10%) 0.551

Open surgery 32 (30%) 61 (30%) 0.933

Segmental colectomy 79 (75%) 105 (52%) 0.000

> right-sided 54 (51%) 61 (31%) 0.001

> left-sided 25 (24%) 43 (21%) 0.770

> transverse 0 (0%) 1 (1%) 0.465

Total colectomy 3 (3%) 12 (6%) 0.219

Rectal excision 24 (23%) 82 (41%) 0.001

> with stoma formation 10 (41%) 43 (52%) 0.413

VE = very elderly; SD = standard deviation
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In the non-VE group, the median LOS was 5 days for lapa-
roscopic surgery and 7 days for open surgery (p=0.000).

A third (33%) of the VE patients were discharged by
day 5 compared with more than half (54%) of the non-VE
cohort. Eighty-five per cent of the VE patients discharged
by day 5 underwent laparoscopic surgery. Ninety-eight per
cent of patients in the non-VE group were discharged from
hospital on the same day they were deemed medically fit
(7 bed days lost). Only 93% of VE patients were discharged
on time (18 bed days lost). The difference in bed days lost
was statistically significant (p=0.018). Overall comparison
of age versus LOS is demonstrated in Figure 1.

Complications

The most common postoperative complication across both
cohorts was ileus (Table 3). Complication rates were rela-
tively equal between the two groups with no statistical dif-
ference being identified (p=0.184). The VE patients had a

slightly higher rate of respiratory complications and this is
likely to reflect their reduced lung function as a group.
This difference, however, was not statistically significant
(p=0.184).

There was a significant difference in postoperative car-
diac problems between the two groups (p=0.012). Unsur-
prisingly, the VE patients suffered with more cardiac
complications postoperatively. There were no deaths within
30 days of surgery in the VE cohort. Conversely, three
deaths occurred among the non-VE patients.

Readmissions

Ten per cent of patients (n=19) from the non-VE group
were readmitted to hospital within 30 days after discharge
compared with seven per cent (n=8) of the VE patients.
Despite fewer readmissions in the VE cohort, the differ-
ence was not statistically significant (p=0.470). The median
LOS at readmission was 4.5 days in the VE group and 5.5

Table 2 Length of stay

VE (n=106) Non-VE (n=199) p-value

Median LOS 7 days 5 days 0.002

Median LOS for laparoscopic surgery 6 days 5 days 0.008

Median LOS for open surgery (including conversions) 11 days 7 days 0.003

Discharged by day 5 35 (33%) 108 (54%) 0.485

Number of bed days lost* 18 7 0.018

LOS = length of stay; VE = very elderly
*ie patient not discharged on same day as deemed medically suitable
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days in the non-VE group. The most common cause for
readmission in both cohorts was wound infection. Other
reasons are identified in Table 4.

Discussion

In the UK, there are currently 3 million people over 80
years of age and this is projected to rise to 8 million by
2050.18 Longevity of the ageing population is likely to
increase and with this rise, major abdominal surgery is
likely to be performed more frequently. Over 30% of the
patients undergoing major abdominal surgery from our
database were aged over 75 years and one can only
assume that this figure will continue to increase.

VE patients present to the medical profession with a unique
challenge; they are more likely to require surgical interven-
tion than the younger population, and yet they are also more

likely to have complex medical conditions and poor cardior-
espiratory reserve so they are not the fittest candidates for
major surgery.19 Morbidity in this population group following
surgery remains high, which is perhaps why there is some-
times reluctance in offering major surgery.20 It has been long
established that mortality in the VE population undergoing
emergency major abdominal surgery remains high despite
advances in perioperative monitoring.21

Laparoscopic colorectal surgery for elderly patients
improves short-term outcomes compared with open sur-
gery. Evidence already exists that patients are likely to
have a shorter LOS, require less intensive care and have
lower complication rates.9,10,22,23 The results from our
study confirm and strengthen the existing evidence for lap-
aroscopic surgery. Many of the patients in the VE cohort
were reaping the same benefits of ERP as non-VE patients.
This study showed no statistical difference in readmission
rates or overall complication rates between VE and non-VE
groups. When the types of complications were categorised,
the results revealed a significantly increased rate of post-
operative cardiac problems for the VE cohort (4.7%). This
rate is comparable with published data.24

There were no deaths in the VE group. Although three
deaths occurred in the non-VE cohort, there was no statis-
tical difference between the mortality rates. On the other
hand, there was a significant difference in median LOS for
the VE and non-VE groups (7 vs 5 days respectively). The
median LOS was reduced to 6 days for VE patients under-
going laparoscopic surgery. We believe it is not unreason-
able to accept that VE patients may need to stay in hospital
for one day more than their younger counterparts.

In terms of LOS, the results for the VE group from our
study are in line with those from other studies, for which
the LOS varied between 7 and 10 days.25,26 Readmission
rates, on the other hand, are not often reported. LOS can
be regarded as a performance marker and has been
described as ‘an effective and simple method of measuring
the quality of care’.26 Nevertheless, LOS measurements
without reporting potentially high readmission rates may
actually indicate poor standards of care.

Readmission rates in our study were higher in the non-
VE group (10% vs 7%). A similar pattern has been
described in the literature.24 There was, however, no statis-
tical difference in readmission rates between the two
cohorts.

One should take into consideration that the postopera-
tive requirements for patients in the VE group differ
greatly to those of other patients. Discharge for VE patients
may be complex and involve arranging community serv-
ices such as nursing, physiotherapy and transportation. If
these services are not in place by the time the patient is
medically fit, discharge is likely to be delayed. This is
potentially why 7% of VE patients in our study were not
discharged on the same day they were deemed medically
suitable for discharge. The number of bed days lost as a
consequence totalled 18 in the VE group, a significant dif-
ference compared with the non-VE cohort (7 bed days)
(p=0.018).

Table 3 Complications

VE (n=106) Non-VE

(n=199)
p-value

Overall 43 (40.6%) 95 (47.7%) 0.065

Cardiac problems 5 (4.7%) 1 (0.5%) 0.012

Postoperative ileus 26 (24.5%) 36 (18.1%) 0.184

Respiratory problems 5 (4.7%) 4 (2.0%) 0.184

Anastomotic leak 1 (0.9%) 6 (3.0%) 0.251

Venous thromboembolism 0 (0%) 1 (0.5%) 0.465

Wound infection 6 (5.7%) 8 (4.0%) 0.515

Death (within 30 days) 0 (0%) 3 (1.5%) 0.205

VE = very elderly

Table 4 Reasons for readmission

VE

(n=106)
Non-VE

(n=199)
p-value

Readmissions (within 30 days) 8 (7%) 19 (10%) 0.470

Wound infection / breakdown 3 7

Pain 2 5

Anastomotic leak 0 2

Intra-abdominal collection 0 2

Urinary tract infection / retention 1 1

Dehydration 1 0

Stroke 1 0

Constipation 0 1

Other 0 1

VE = very elderly
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Study limitations

There are a number of limitations to this study, which
undoubtedly affected the results. The cohorts were not
case-matched. The group sizes varied considerably and the
default position was to enrol every patient on to the ERP as
opposed to randomly allocating them to traditional care or
the ERP. This would have required a prospective study
design and although this would have yielded a higher qual-
ity of data than using a retrospective approach, study num-
bers would have been far smaller. This may also have
required approval by an ethics committee prior to starting
the study.

The VE group consisted of patients aged 75 years or
older. Verbal feedback from senior surgeons identified that
the threshold could have been set at 80 years as 75 years
may not represent the VE population adequately. Owing to
the fact that no universally accepted definition of ‘very
elderly’ exists, setting a minimum age for the VE cohort
was based on the WHO criteria for ‘elderly’ and the obser-
vations of this population group in the published
literature.17,23,27,28

Although the data were collated from a single unit, it
was not a single surgeon study. During the study period, a
total of five surgeons with varied experience operated on
the patients.

Adherence to the ERP was not measured formally. This
could have been arranged if the study design was prospective.

Conclusions

The ERP is a safe postoperative rehabilitation programme
that can be deployed for an elderly population. This study
has demonstrated that overall complication rates remain
similar between VE and non-VE patients. When an ERP is
combined with laparoscopic surgery, VE patients will bene-
fit from a shorter LOS without a significant impact on
readmission rates. Healthcare organisations will indirectly
benefit from this also but should accept that VE patients
may stay in hospital on average for one extra day com-
pared with non-VE patients. Reallocation of resources to
ensure discharge planning is efficient and that patients are
discharged on the same day may also reduce LOS for this
group of patients. Larger studies are required to provide a
more robust evidence base.
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