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Abstract
Background:

The aim of this study was to investigate the short and long term outcomes after elective

laparoscopic surgery for colorectal cancer patients over 80 years of age.
Methods:

This was a retrospective study of all patients of 80 and above, who underwent elective colorectal
resection, between January 2007 and January 2016. Data were analysed from a prospectively
collected cancer database and cross checked with patient records. Determinants of survival were

analysed using log rank test and Kaplan-Meier curves.

Results:

We identified 293 patients; 110 underwent laparoscopic surgery (LPS). LPS had significantly better
overall survival (p=0.0065), disease free survival (p=0.006). The LPS group also had a shorter length
of stay- 9 vs. 11 days (p<0.00001), 90 day mortality - 5.5 vs. 13.7 per cent (p=0.03) and required
fewer blood transfusions 22.7 vs.40.4 per cent (p=0.002), when compared to open surgery (OPS).
There was no difference in 30 day mortality 1.8 vs. 4.9 per cent (p=0.22), anastomotic leakage 2.3 vs

6 per cent (p=0.20) or post-operative complication rates 44.5 vs. 50.8 per cent (p=0.30).

Conclusions:

Laparoscopic surgery for patients in their 80s is characterised by better overall and disease free
survival compared to open procedures and is associated with shorter postoperative length of stay,
and significantly lower 90 day mortality. Patients operated on laparoscopically also required fewer

postoperative blood transfusions.
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Introduction

Colorectal cancer (CRC) is the second leading cause of cancer related death in developed countries.
Every year 412 000 people are diagnosed with this condition, and 207 000 patients die of the disease
(1). One of the risk factors for CRC is advanced age (2). Taking into account this prolonged life in
developed countries, the incidence of colorectal cancer will continue to rise. Advanced age is
associated with increased co-morbidities, which contribute to higher post-operative morbidity and

mortality.

Laparoscopic procedures are now widely used within colorectal surgery and many would argue that
it is now the standard approach that should be offered to patients (3). Laparoscopic surgery is
known to reduce respiratory complications (3); even in COPD patients, despite the perceived
increased risks of pneumoperitoneum (4). Reduction in post-operative pain has also been confirmed
(5); as has reduced length of stay in hospital. Long term benefits also include reduction in adhesions
and consequent reduced need for re-operation (6). Mortality rates of elective colorectal surgery
have been decreasing for many years (7), with an even greater reduction for laparoscopic resections
(7) as low as 0.5% in some centres (8). However, in the older population this increases with a 30- and
90-day mortality as high as 4% and 10% respectively with only three-quarters of patients surviving to

1 year (9).

The benefits of laparoscopic surgery in patients over 80 years of age are still unclear; it may be that
specific patients benefit, but as a general population it is thought that the increased duration of a
laparoscopic operation (10) may be detrimental, thus making it less worthwhile. However, as
laparoscopic surgery improves some studies dispute this fact (11), and it seems this variable is likely

to be operator and centre dependent.

There is also currently no evidence that laparoscopic surgery is superior to open surgery in terms of
oncological outcome. The most recent Cochrane Database systematic review showed similar five-
year survival, overall survival and local recurrence rates (12). To date there is no published data for
oncological outcomes after laparoscopic surgery for colorectal cancer in octogenarians. The aim of
this retrospective review was to investigate the short and long term outcomes after elective

laparoscopic surgery for colorectal cancer patients over 80 years of age.

Materials and Methods

All patients aged 80 and above, who underwent elective colorectal resection, between January 2007

and January 2016 for colorectal malignancy were included in this observational cohort study. Due to



the retrospective nature of this study formal patient consent was not required, however, the project
was approved by the Plymouth Hospital NHS Trust Audit department and the local Caldicott
Guardian. All patients undergoing colorectal resection for cancer were identified from both the
prospectively maintained colorectal oncology databases and hospital performance database, and
verified from theatre records, hospital patient management systems and patient records. The study
was reported in accordance with STrengthening the Reporting of Observational studies in

Epidemiology (STROBE) methodology for observational studies (Figure 1) (13).

All patients were discussed formally at the hospital colorectal multidisciplinary team (MDT) meeting
prior to treatment. Tumours were initially staged at presentation with chest, abdominal and pelvic
computerised tomography (CT). After the MDT meeting all patients were assessed clinically in the
MDT clinic with support from a specialist cancer nurse. At the time of that review, patients were
carefully counselled about the potential risks and benefits of operative treatment as well as any
alternative treatment options, including neo-adjuvant therapy. All patients with rectal cancer were
additionally staged with pelvic MRI and rigid sigmoidoscopy for measurement of the distance of the
tumour from the anal verge. In our unit both open and laparoscopic surgery are performed; the
decision on which technique was used was made by the patient and consultant, based on patient
preference and consultant experience with the technique. If there was no patient preference the

patient was allocated to the next available theatre slot.

Pre-operative data including chemotherapy regimens, use of pre-operative radiotherapy and
chemotherapy was recorded. All rectal cancer procedures complied with the principles of total
mesorectal excision (TME) or partial mesorectal excision (PME). Anastomotic leakage was defined as
clinical evidence of a defect of the integrity of the intestinal wall at the anastomotic site or presence

of a pelvic abscess adjacent to the anastomosis.

Data regarding the primary origin of the tumour were collected alongside that regarding tumour
type. Complete resection (RO) was defined pathologically as the absence of tumour cells within 1mm
or greater of the resection margin. Microscopic residual disease (R1) was defined as a presence of
the tumour cells of less than 1 mm from the resection margin. Histopathology results were
categorised according to whether the patient received neo-adjuvant therapy (ypT) or had proceeded
straight to surgery (pT). We used TNM version 5 for staging. Surgical outcome measures were
recorded and included: postoperative length of hospital stay; 30-day operative morbidity as well as
30 and 90 day mortality respectively. Surgical complications were classified using the Clavien-Dindo

grading system (14).



Where adjuvant chemotherapy was indicated a standard regimen for Stage Il (Dukes C) colorectal
cancer was used as per NICE guidelines, including capcetabine alone or oxaliplatin in combination
with 5 fluorouracyl and folonic acid. Suggestion to start adjuvant chemotherapy was made at MDT
meeting after reviewing the patients’ post-operative histopathology results, followed by careful
discussion between a specialist Gl oncologist and the patient. The final decision was made after the

discussion based on patient preference.

For patients with rectal cancer a NICE recommendation regarding radiotherapy was used. Patients
with T3b cancer on radiological staging, patients with suspicious lymph node without threatening
the surgical margin and patients with the presence of extramural vascular invasion were considered
as moderate risk and were considered for short course radiotherapy (SCRT) (5x5 Gy) with immediate
surgery within 5 days. Patients with a threatened or breached resection margin or with a low tumour
involving the inter-sphincteric plane or levator involvement were considered for long course
radiotherapy (LCRT). The final decision was made after careful patient counselling by a specialist Gl
Oncologist, taking the patient’s preference into account. Patients were followed up routinely at
regular intervals for an indefinite length of time in a colorectal clinic. Patients were seen routinely
every 6 months for two years and every 12 months afterwards up to year 5. A CT was performed at
the end of any adjuvant treatment and also after year one and two. Decision about performing CT at
year 5 was left to the discretion of the surgeon. After one year patients underwent a colonoscopy. If
patients were not suitable for colonoscopy a CT colonography with thorax was performed instead.

Decision regarding 5 year colonoscopy depended on the patients’ general health.

The primary outcome was overall survival, which was defined as the time from the date of operation
to the date of death or date of last follow up. Secondary endpoints were 5 year overall survival,
disease free survival, operating time, conversion rate, blood loss, length of hospital stay, morbidity
and mortality within 30 and 90 days after surgery, and histopathological outcomes (including
completeness of the resection, circumferential, proximal, and distal resection margins, and number
of resected lymph nodes). We also recorded anastomotic leakage and need for post-operative

transfusion.

Statistical analyses were performed using the StatsDirect version 3-0 for Windows (StatsDirect Ltd.
UK) and MedCalc (MedCalc Software bvba). Survival curves were calculated by the Kaplan—Meier
method and differences between curves compared using the Wilcoxon log rank test. The results
were presented as a Hazard Ratio and 95% Confidence Interval. Other comparisons between
treatments were done with the Mann—Whitney U test for continuous or ordered categorical data or

the chi? test, if appropriate. P = 0.05 (two-sided) was considered the limit of significance.



Results

From January 2007 to January 2016, 293 patients above 80 years of age underwent operative
treatment for colorectal cancer. 110 (37.5 per cent) patients were treated using laparoscopic
approach (LPS) and 183 (62.5 per cent) open (OPS). 8.2 per cent (9/110) of patients in the LPS group

were converted to an open procedure.

The median age was 88 (range 80-91) years. There were 144 male patients — 53 in LPS and 91 in the
OPS group. The median Charlson Comorbidity Index (CACI) score was 16 (range 12-45). There was no

difference in CACI between the groups (p=0.8). Patient demographics are displayed in Table 1.

The overall five year survival rates were 48.1 per cent - 57.9 per cent in the LPS and 45 per cent in
the OPS group respectively (Table 2). There was a significant difference in overall survival rate (OS)
between patients treated with LPS vs OPS (p=0.007) [HR 0.57 95 per cent Cl 0.4 — 0.8] (Figure 2) and
in disease free survival (DFS) (p=0.006) [HR 0.57 95 per cent Cl 0.4 —0.8] (Figure 3). 12.6 per cent
(23/193) of patients developed recurrence in the OPS group vs 8.3 per cent (9/110) in the LPS group.
There was also a difference in OS after exclusion of patients who died within 30 days from the

operation (p=0.015) [HR 1.71 95 per cent Cl 1.2 - 2.5].

There were 151 right colon cancers — 54 in LPS and 97 in the OPS group, 56 Left colon cancers — 25 in
the LPS group and 31 in the OPS group and 86 rectal cancers — 31 in the LPS group and 55 in the OPS
group. There was no difference in survival between left and right colon cancers (p=0.75) and
between rectal and colon cancers (p=0.49). The exact numbers of operations are displayed in Table

3.

Complete resection (R0O) was achieved in 263 (89.8 per cent) patients —90.9 per cent in the LPS
group and 84.5 per cent in the OPS group, with no statistical difference between the groups (p=0.7).
The median number of lymph nodes harvested were 17 (range 4-43) for the LPS group and 18 (range
4-56) for the OPS group (p=0.7).

21 patients in the LPS group and 30 in the OPS group had stage | cancer, 55 and 85 respectively stage

Il and 34 and 67 stage lll. Exact cancer staging for both groups is displayed in Table 4.

78.2 per cent (86/110) of patients in the LPS group had an anastomosis vs 80.9 per cent (148/193) in
the OPS group (p=0.68). 2/86 (2.3 per cent) patients in the LPS group developed anastomotic leak vs
9/149 (6 per cent) in the OPS group (p=0.20).



44.5 per cent (49/110) of patients in the LPS group developed post-operative complications vs 50.8
per cent (93/183) in the OPS group (p=0.3). 30 day mortality was 1.8 per cent vs 4.9 per cent in the
LPS group and OPS group respectively (p=0.27) There was a difference in 90 day mortality — 5.5 per
cent for the LPS group vs. 13.7 per cent in the OPS group (p=0.03). 25/110 patient in the LPS group
and 74/183 in the OPS group required a post-operative blood transfusion. Patients in the LPS group
required significantly less post-operative transfusion (p=0.02). The median length of stay (LOS) in the
LPS group was 9 days (range 2-85) and was statistically shorter compared with 11 days in the OPS
group (range 3-81) (p<0.00001) (Table 5).

There were 101 patients with stage Il colorectal cancer of whom 12 received adjuvant
chemotherapy (12 per cent) . There was no difference in OS (p=0.93) between the chemotherapy
group and patients who did not receive it. Due to the small number of recurrences we were unable

to compare DFS.

9 per cent of patients (8/86) received SCRT and 2 per cent (2/86) LCRT prior to rectal surgery. For
statistical purposes we calculated these patients together. There was no difference in OS (p=0.64)
and DFS (p=0.85) between patients with pre op radiotherapy and patients who were treated by

surgery alone.

Logistic regression modelling was used to check for variation between the groups which showed
there was no statistical significance between the overall demographic data. Analysis of the mortality
risk factors showed that higher age, higher ASA score, more advanced cancer and higher number of
transfusions were the negative risk factors influencing mortality, whereas LPS was a positive factor.

(Table 6)

Discussion

The influence of laparoscopic surgery on the outcomes after colorectal procedures has previously
been investigated by randomised control trials (15-17). These trials showed that laparoscopic
surgery was associated with similar disease-free and overall survival rates as open surgery (16,17)
with favourable short-term outcomes, such as less pain, reduced blood loss, and improved recovery
time (15). These studies, however, included younger groups of patients. Our study has similar
findings in relation to length of stay and faster recovery, favouring the laparoscopic group.
Interestingly our mean length of stay after laparoscopic surgery was 9 days, which is much shorter
than previously reported in other studies for elderly populations (18). Hinoi et al (18) reported mean

LOS after laparoscopic colorectal surgery as long as 12 days. This is even longer than the length of



stay in our open surgery group. The reason for this might be in the wider acceptance of ERAS

protocol into clinical practice in our unit.

In our study laparoscopic surgery was also associated with less significant blood loss and a decreased
number of postoperative blood transfusions. This is one of the most important factors in
octogenarians. Perioperative blood transfusions were associated with a worse overall outcome and
higher mortality. Similar findings were also reported by different authors in younger patient
populations (19-23); this association is even stronger in patients of 80 years and older. This may
contribute to the findings that 90 day mortality was significantly lower in the laparoscopic group.
Interestingly the 30 day mortality was also lower in the laparoscopic group, but without statistical
significance. The reason for this is most likely the recent advances in perioperative and anaesthetic
care. This contributes to a lower number of deaths in the early post-operative period, which pushes
mortality outside the 30 day time frame. A large scale population based UK cohort study from 2013
(24) suggested that 90-day mortality is a preferred indicator of outcome and also correlated more
strongly with later mortality results up to 1 year. For this reason 90 day mortality is now a part of a
national colorectal cancer audit (25). Our study also showed that short term survival rates are
particularly important in the over 80s age group, where overall survival is lower than younger groups

due the higher number of co-morbidities present.

One of the most important findings in our study is that laparoscopic surgery can influence
oncological outcome in octogenarians. Patients operated on laparoscopically have better overall and
disease free survival. The reason for this is unknown, but could be explained by the significantly
higher impact on the body produced by open surgery. This can in turn disturb the gentle
homeostasis between the host and the cancer, and decrease the immunological response. The
immune response in elderly people is weaker than in the younger population due to poorer
functional reserve and higher number of co-morbidities. If you add to this the stress related to an
operation it can make patients more prone to recurrence and a poorer oncological outcome. A
systematic review from 2004 looked at the stress response to laparoscopic surgery (26). It found that
although an early response to CO2 insufflation was reduced peritoneal macrophage function, which
reduces peritoneal immunity, the overall longer term systemic effects on immune response were of
significant benefit compared to open surgery. This was mainly due to the increased stress response
of open surgery because of the adverse effect on cytokine production and cell mediated immune
response. Open surgery also increases serum levels of markers of inflammation including IL-6 and

CRP.



Oncological outcomes in octogenarians were previously investigated by Japan's Laparoscopic Group
(18). In contrast to our study they were not able to show a difference in Overall Survival and Disease
Free Survival between Laparoscopic and Open surgical groups. A recent meta-analysis of long term
outcomes of laparoscopic surgery in elderly patients showed that laparoscopic surgery was
associated with higher 3 year survival rates compared to open surgery with no difference in 5 year
survival. However, this meta-analysis included patients of 65 years and above, with only 3 studies

investigating octogenarians (27); hence the interpretation of the result is difficult.

Our study showed that overall complication rates were not significantly different between the
groups, although the percentage was lower in the LPS group. This lack of significance did not affect
the mortality rates in our cohort, although previous studies have suggested that major complications
do affect long term survival (28). This may again be particular to the over 80s age group, due to the

higher co-morbidity status.

The limitation of this study is its retrospective nature, which may lead to selection bias, compared to
the more rigourous methodology of a randomised trial. We were not able to retrieve some of the
preoperative determinates which may influence morbidity and mortality such as BMI and smoking
status as we would have with a prospective trial. The other limitation of this study is that there was
no strict criteria for patient selection to open or laparoscopic surgery. This choice was left to the
discretion of operating surgeon. In our institution there are still some surgeons who prefer open
approach and do not perform laparoscopic surgery. The numbers of laparoscopic operations also
steadily increased during the time of the study. Despite this both groups remain homogenous in

terms of the patients’ demographic data, as well as cancer stage and its distribution in the colon.

The obvious strengths of our study are the homogenous study group in terms of demographics, type
of operation and cancer staging. Also the high numbers in each group leading to significant results in

important areas.

Conclusions

Laparoscopic surgery for patients in their 80s is characterised by better overall and disease free
survival compared to open procedures and is associated with shorter postoperative length of stay,
and significantly lower 90 day mortality. Patients operated laparoscopically also required fewer
postoperative transfusions. We feel this study demonstrates that laparoscopic surgery could be
considered as a primary approach to all patients over 80 years of age unless otherwise contra-

indicated.
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