
ABSTRACT

Background : Pelvic exenteration offers 
potentially curative resection for locally 
advanced pelvic malignancy. A dedicated 
unit performing this complex surgery is 
recommended to achieve optimal outcomes. 
Objectives : The aim of this paper is to show 
that pelvic exenterations can be performed 
with acceptable oncological and safe 
perioperative results in an appropriately 
resourced specialist centre. Methods : 
Patients undergoing pelvic exenteration in 
the Colorectal Unit, Hospital Kuala Lumpur 
between January 2017 and January 2024 were 
included. Patients operated in the initial setup 
period of the unit (January 2017 – July 2020) 
were compared to the second half (August 
2020 – January 2024) with univariate analysis. 
Results : A total of 30 patients were included, 
with a significant increase in the unit caseload 
over the study period (n = 11 versus n = 19). 
There was an increased use of neoadjuvant 
therapy and an increase in stage of disease at 
presentation (p = 0.014) in the second half of 
the study period. More complex procedures 
were performed in the latter period, involving 
both bony and pelvic side wall resections. 
There was no difference in complication 
severity (Clavien Dindo) (p = 0.257) and R0 
resection was achieved in 76.7% of operated 
cases. Conclusion : The development of a 
dedicated pelvic exenteration unit, leads to an 
increase in patient volume and an increase in 
the complexity of the procedures performed, 
without compromising short term outcomes 
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and safety.

INTRODUCTION

Pelvic exenteration refers to the radical 
multivisceral resection of tumors of the pelvis, 
followed by reconstruction or diversion of 
genitourinary and gastrointestinal function 
followed by repair of the pelvic defect (Brown 
et al., 2017, Humphries et al., 2019). Achieving 
R0 resection is the goal, and it is the most 
important predictor of survival and quality 
of life after surgery (Brown et al., 2017). 
Advances in anaesthesia, blood transfusion, 
medical imaging, intensive care, patient 
selection, as well as surgical techniques have 
allowed increasingly radical, higher and wider 
resections to be undertaken safely (Harji et 
al., 2013). As a result, long-term survival has 
become achievable with an acceptable rate of 
complications, when performed in dedicated 
units.

 Despite these advances, pelvic 
exenteration surgery remains a major 
operation, with R1 resection rates remaining 
high, and surgery still being associated 
with significant morbidity and mortality. A 
systematic review (Platt et al., 2019) reports 
R0 rates to be 74% (range 41.7% - 90.2%), 
whilst R1 resection rates were reported to be 
between 7 and 46.7%, with a median of 17.5%. 
Globally, significant morbidity (Clavien Dindo 
(CD) grade 3–4) was seen in 37.8% of patients, 
with a 30-day mortality rate of 1.5%, and a 
reported median overall survival of 43 months 
(PelvEx Collaborative, 2017, Venchiarutti et al., 
2017). 

 Furthermore, there is a high degree 
of variability in the reporting of outcomes 
between centres (Platt et al., 2018). Efforts 
of groups like the Pelvic Exenteration 
Collaborative (PelvEX Collaborative), which 
constitutes over 140 units internationally, 
aim to prospectively analyse and standardise 
the reporting and outcomes of patients 

undergoing pelvic exenteration to help define 
guidelines and optimise treatment strategies. 
This will lead to further standardisation 
between groups and drive forward research in 
this topic.

 In this spirit, we have established our 
dedicated pelvic exenteration unit in January 
2017. Hospital Kuala Lumpur is a tertiary 
hospital in the capital city of Malaysia and is 
well equipped to handle multidisciplinary 
complex cases. The aim is to streamline and 
improve the treatment pathway of patients 
requiring pelvic exenterations as well as being 
involved in knowledge and skills transfer 
through international collaboration. Patients 
being considered for pelvic exenteration 
were discussed at the respective oncology 
mutildisciplinary team (MDT) meeting and 
a collaborative team plan was made before 
surgery. Recently, other such centres have 
shown good oncological and perioperative 
results in the establishment phase of their 
dedicated pelvic exenteration unit (Traeger 
et al., 2019, Dickfos et al., 2018). In this paper 
we share our experience and compare our 
outcomes from the year 2017 to present. 

MATERIALS AND METHODS

This study is reported using the Strengthening 
The Reporting of Observational studies in 
Epidemiology (STROBE) guidelines (von Elm et 
al., 2008).

 Consecutive patients undergoing 
pelvic exenteration in Hospital Kuala Lumpur, 
Malaysia were included  between January 
2017 and January 2024. The study period is 
divided into two parts which we term the 
‘Early’ period (January 2017 – July 2020), 
and ‘Later’ period (August 2020 – January 
2024) for comparison of outcomes. The unit 
is led by colorectal surgeons and involves 
gynaeoncology surgeons, orthopedic 
surgeons, plastic reconstructive surgeons, 
vascular surgeons, urologist, radiologist and 
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oncologists. Pelvic exenteration was defined 
using PelvEx collaboration definitions. Total 
pelvic exenteration was defined as complete 
en bloc resection of the rectum, genitourinary 
viscera, internal reproductive organs, regional 
lymph nodes and peritoneum. Partial pelvic 
exenteration included those having an anterior, 
posterior and/or modified pelvic exenteration. 
Anterior pelvic exenteration included resection 
of the bladder with or without the internal 
reproductive organs (uterus, vagina, cervix, 
prostate, seminal vesicles). Posterior pelvic 
exenteration included resection of the rectum 
with or without the internal reproductive 
organs, while preserving the bladder. Modified 
pelvic exenteration was subdivided into 
those requiring lateral sidewall compartment 
resection with/without neurovascular 
resection or those requiring a bony resection 
(PelvEx Collaborative, 2019).

 The patients are identified through the 
Pelvic Exenteration database, which was set 
up upon inception of our dedicated PE unit 
and the data is collected through digital and 
paper records retrospectively. Demographic, 
operative, pathological, as well as 
perioperative outcomes including transfusion 
requirements, and 30-day complications (CD 
grades) were recorded (Clavien et al., 2009). 
We also recorded the patient’s length of stay 
in hospital, readmission rates and 30-day post 
operative mortality. Patients with incomplete 
data were excluded from the study. (Figure 1)
Patients were staged preoperatively with 
a combination of computed tomography, 
magnetic resonance imaging and positron 
emission tomography in selected cases. A MDT 
discussion is then held, and a collective decision 
is made for treatment with either lp therapy 
(TNT), long-course chemoradiotherapy (CRT), 
short course radiotherapy or no neoadjuvant 
therapy. Following neoadjuvant therapy and 
subsequent restaging, the patients were then 
reassessed at another MDT, with a plan for 
surgical treatment if indications are fulfilled. 
Patients deemed suitable for surgery are then 
planned for operation involving the respective 

disciplines. Patients were not offered surgery 
if they had unresectable metastatic disease, 
were clinically not fit for surgery, had no 
surgical reconstructive options or in situations 
where the patients refused surgical treatment.
The pathology specimen was examined by a 
pathologist and was defined as curative with 
an R0 (microscopic and macroscopic clear 
margins), R1 (if the margins were <1 mm) or R2 
(microscopic or macroscopic evidence of an 
involved resection margin). Pathological stage 
was reported based on the American Joint 
Committee on Cancer, Cancer staging manual.

 The analysis was performed using SPSS 
Statistics for Windows, Version 28.0 (IBM Corp, 
Armonk, NY, USA). Univariate analysis was 
performed for continuous variables in the 
data with the Mann–Whitney U or student-t 
test, whilst categorical variables were analysed 
using the χ2 or Fisher’s exact test (n < 5). 
Numerical data are presented as either a mean 
(standard deviation, SD) or median (range), 
depending on its parametricity as calculated by 
the Shapiro–Wilk test. P-values of ≤0.05 were 
set as the threshold of statistical significance.

RESULTS
Figure 1:  Flow diagram of patient selection
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Throughout the study period (January 
2017 – January 2024), a total of 48 pelvic 
exenterations were performed. The medical 
records were screened through retrospectively 
and were assessed for completeness of data. 
Any cases which had incomplete data were 
then excluded, leaving 30 cases for analysis 
(Figure 1). When looking at the number of 
pelvic exenterations performed year to year, 
it shows an increasing trend with a total of 13 
cases performed in 2023 (Figure 2). The eligible 
cases were then divided to two separate 
phases, the ‘early’ (January 2017 – July 2020) 
and the ‘later’ (August 2020 – January 2024) 

whilst there were 3 cases (15.8%) performed for 
recurrent disease from August 2020 – January 
2024 which suggests the increased complexity 
of the surgery performed.

 There were more cases performed for 
Stage II and III disease in the latter period (Stage 
II 27.3% versus 63.2%, Stage III 27.3% versus 
36.8%, P = 0.014). Looking at the utilisation 
of neoadjuvant therapy in the patient groups, 
reveals more patient undergoing neoadjuvant 
therapy in the later group (54.6% versus 
73.7%, P = 0.237) which was not statistically 
significant. There appears to be an increase 
in the use of TNT in the later group which 

which constitutes 11 cases (36.7%) and 19 
cases (63.3%).
 Table 1 summarises the differences in 
baseline characteristics of our patients. No 
differences were seen in patient age, and 
gender. Both patient groups also showed no 
difference in the grade of the American Society 
of Anaesthesiology (ASA) grading (ASA 2 54.5% 
versus 78.9%, ASA 3 27.3% versus 15.8%, P 
= 0.33). Before August 2020 all of the cases 
performed were for primary malignant disease 

depicts the change in the worldwide trend of 
patient treatment throughout the 2019 COVID 
pandemic period. All cases were discussed in 
the MDT before planning for surgery.

 Table 2 depicts the perioperative 
outcomes of the patients in our study. There 
were more modified pelvic exenterations after 
August 2020 as compared to the first half of 
our study period although this did not achieve 
statistical significance (P=0.516). From January 

Figure 2:  Number of pelvic exenterations performed in Hospital Kuala Lumpur by year 2017 - 2023 
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Table 1:  Patient Demographics (presented as mean (+/-standard deviation), median (range) or 
number (proportion)diagram of patient selection

Abbreviations : ASA, American Society of Anaesthesiologists; CCRT, concurrent chemoradiation thera-
py; SCRT, short course radiation therapy; TNT, Total neoadjuvant therapy; MDT, multidisciplinary team

2017 – July 2020 all cases were performed 
as open surgery as opposed to after, where 
the laparascopic approach was attempted 
in a total of 8 cases (42%). Of this number 
2 were performed via laparascopic surgery 
successfully while the remaining 6 cases 
required conversion to open surgery. There 

were no cases performed laparascopically 
prior to August 2020 and this was statistically 
significant (P value = 0.043).

 Bone resections were performed in 
2 cases (1 case S3 sacrectomy, 1 case S4 
sacrectomy). Operative time was longer in 
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the second group (420 minutes versus 540 
minutes, P value = 0.02). All of these findings 
is in relation to the likely increased complexity 
of cases performed within the unit over the 
years. Despite this the intraoperative blood 
loss remained similar (1000ml versus 1500ml, 
P value = 0.5) and the total ICU stay, and 
hospital stay were also similar between the 
two groups (14 days versus 15 days). There 
was no difference in the highest Clavien Dindo 
complication rates (P = 0.257).

 R0 resection was achieved in 9 cases 
(81%) and 14 cases (74%), before and after 
August 2020 respectively. The difference 
between the two groups did not achieve 
statistical significance (P = 0.612). 

DISCUSSION

Since the establishment of our pelvic 
exenteration service in January 2017, there 
has been a significant increase in the overall 
volume of surgery. This increase in volume 
is also matched with an increase in surgery 
performed for patients with increased 
comorbidity and more advanced stages 
of cancer. In addition to that, patients also 
underwent more technically complex surgery, 
with a higher rate of bone resections. There 
has also been an introduction of the utilisation 
of minimally invasive surgery in our pelvic 
exenterations. Despite a longer operative 
time, there appears to be no compromise in 
the outcomes of the surgery with similar R0 
rates as well as no increase in the overall rates 
of perioperative complications. Our findings 
are well supported in the literature, showing 
that pelvic exenteration surgery which were 
performed by higher volume dedicated teams, 
leads to more complex resections, higher 
R0 rates and at the same time lower overall 
mortality rates (Venchiarutti et al., 2019). 

 Overall R0 resection rates in our study 
was 76.7% (23/30 cases). This is comparable 
to the worldwide R0 rates of 74% (Platt et 
al., 2018). Although these rates appeared to 

decline when comparing the earlier study 
period versus the latter (81% versus 74%), 
the decline was not statistically significant 
and is likely explained by the increase in case 
complexity and higher staging of the cases 
being treated.

 The pattern of neoadjuvant therapy 
utilisation showed a trend favouring the use 
of TNT in the second period. Before the year 
2019, our patients were offered the option of 
standard short course radiotherapy or long 
course CCRT preoperatively with the addition 
of adjuvant chemotherapy if clinically indicated 
and the patients were fit enough. Throughout 
the COVID pandemic, as a response to further 
understanding of neoadjuvant therapy options 
and as an adaptation to the changing patient 
treatment environment, patients are offered a 
TNT approach. This regimen involves the use of 
short course radiotherapy followed by a period 
of consolidation chemotherapy (RAPIDO 
regime) (Bahadoer et al 2021). At 3 years after 
randomisation, the cumulative probability of 
disease-related treatment failure was 23·7% 
(95% CI 19·8–27·6) in the experimental group 
versus 30·4% (26·1–34·6) in the standard of 
care group (hazard ratio 0·75, 95% CI 0·60–0·95; 
p=0·019) (Bahadoer et al., 2021). However, 
the long term follow up of the same cohort 
has raised questions on it effectiveness in 
controlling locoregional recurrences (LRR). At 
the 5 year follow up, LRR was detected more 
often [44/431 (10%) vs. 26/428 (6%); P =0.027], 
with more often a breached mesorectum 
(9/44 (21%) vs. 1/26 (4); P =0.048) possibly due 
to the longer waiting interval post radiation 
leading to more difficult surgery (Djikstra et al. 
2023). The balance between improving local 
control and managing systemic disease will 
require further refinement in the treatment of 
rectal cancer. Although the principles of TNT 
appear practical and sound, further evidence 
are needed to prove whether this approach 
will contribute to long-term disease-free 
survival by increasing overall compliance with 
chemotherapy.
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Table 2:  Perioperative outcomes, presented as median (range), number (proportion)

Abbreviations : CD, Clavien - Dindo

 The complexity and potentially high 
associated morbidity of these extended 
surgeries necessitate meticulous planning 
and a MDT approach. Since the year 2022, our 
unit has been involved in a dedicated pelvic 
exenteration MDT initiated by our colleagues 
from Hospital Pulau Pinang. This MDT is focused 
on pelvic exenterations and receives interstate 
referrals from within Malaysia as well as the 
occasional international cases for discussion. 
The MDT process allows for a thorough review 

of the resectability of a tumor and discusses 
the possibility of other treatment adjuncts 
i.e radiotherapy, chemotherapy. Offering 
patients with advanced pelvic malignancy the 
reasonable chance of cure is the fundamental 
basis on which these radical and potentially 
morbid procedures are performed, and 
therefore ensuring appropriate patient 
selection processes are critical (O’Shannassy et 
al. 2020).
 In achieving the goal of optimizing 
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patient outcomes, there has been a trend 
towards centralisation  of pelvic exenteration 
surgery in dedicated units in tertiary hospitals. 
Looking at the PelvEx Collaborative data 
(PelvEx Collaborative, 2019). (the trend analysis 
from 2004 – 2015 reveals improvements in 
blood transfusion and resection margins status 
over time in high-volume centres (>20 pelvic 
exenterations per year) (PelvEx Collaborative, 
2019). These findings reflect improvements 
in patient selection, better multidisciplinary 
input, and improvements in overall 
perioperative care. Several authors have also 
shown a reduction in 5-year overall mortality 
in high-volume referral centres (Aquina et al., 
2016, Liu et al., 2015). Our centre currently 
performs 7-10 pelvic exenterations per year, 
and with hopes of further centralisation as 
well as a strengthening referral network, these 
numbers are likely to rise.

 There are several limitations to this 
study. The use of retrospective data exposes 
the study to recall and reporting bias. The 
use of the retrospective database has also 
led to incomplete data retrieved, as seen in 
our study where 18 cases were excluded from 
the initial 48 cases. Long term outcomes were 
also not discussed as the analysis would be 
difficult given the mix of different procedures 
as well as different oncological approach and 
follow up duration between groups. A larger 
population and prospectively collected data 
would be more valuable in a future study to 
look at the outcomes post pelvic exenteration 
in our centre. Moving forward, our goal is 
to further improve our pelvic exenteration 
services and this can be achieved with the 
inclusion of other perioperative care processes 
such as psychological, the involvement of pre-
rehabilitation, as well as palliative care services 
as part of the MDT workflow.

CONCLUSION

The development of a dedicated pelvic 
exenteration unit significantly improved 
short term patient outcomes despite more 

complex surgical resections and the inclusion 
of patients with more advanced disease. It 
also allows for the development of high-
volume centres focused on performing 
pelvic exenteration surgery, which will 
improve the overall provision and training 
of locally advanced pelvic malignancy 
care. This supports a dedicated specialised 
multidisciplinary approach to locally advanced 
pelvic malignancy.

CONFLICT INTEREST

There is no conflict of interest declared by the 
authors.

REFERENCES

Brown, K. G. M., Solomon, M. J., & Koh, C. E. (2017). 
Pelvic Exenteration Surgery: The Evolution 
of Radical Surgical Techniques for Advanced 
and Recurrent Pelvic Malignancy. Diseases of 
the colon and rectum, 60(7), 745–754. https://
doi.org/10.1097/DCR.0000000000000839

Harji, D. P., Griffiths, B., McArthur, D. R., & Sagar, P. M. 
(2013). Surgery for recurrent rectal cancer: 
higher and wider?. Colorectal disease : 
the official journal of the Association of 
Coloproctology of Great Britain and Ireland, 
15(2), 139–145. https://doi.org/10.1111/
j.1463-1318.2012.03076.x

Humphries, E. L., Kroon, H. M., Dudi-Venkata, N. N., 
Thomas, M. L., Moore, J. W., & Sammour, T. 
(2019). Short- and long-term outcomes of 
selective pelvic exenteration surgery in a 
low-volume specialized tertiary setting. ANZ 
journal of surgery, 89(6), E226–E230. https://
doi.org/10.1111/ans.15212

Platt, E., Dovell, G., & Smolarek, S. (2018). Systematic 
review of outcomes following pelvic 
exenteration for the treatment of primary 
and recurrent locally advanced rectal cancer. 
Techniques in coloproctology, 22(11), 835–
845. https://doi.org/10.1007/s10151-018-
1883-1

PelvEx Collaborative (2019). Surgical and Survival 
Outcomes Following Pelvic Exenteration for 
Locally Advanced Primary Rectal Cancer: 
Results From an International Collaboration. 
Annals of surgery, 269(2), 315–321. https://
doi.org/10.1097/SLA.0000000000002528

Venchiarutti, R. L., Solomon, M. J., Koh, C. E., 
Young, J. M., & Steffens, D. (2019). Pushing 



25

Short-term Outcomes of a Dedicated Pelvic Exenteration Unit in a Tertiary Hospital in Malaysia

the boundaries of pelvic exenteration by 
maintaining survival at the cost of morbidity. 
The British journal of surgery, 106(10), 1393–
1403. https://doi.org/10.1002/bjs.11203

Traeger, L., Bedrikovetski, S., Oehler, M.K., Cho, J., 
Wagstaff, M., Harbison, J., Lewis, M., Vather, R. 
and Sammour, T. (2022), Short-term outcomes 
following development of a dedicated pelvic 
exenteration service in a tertiary centre. ANZ 
Journal of Surgery, 92: 2620-2627. https://
doi.org/10.1111/ans.17921

Dickfos, M., Tan, S. B. M., Stevenson, A. R. L., Harris, C. 
A., Esler, R., Peters, M., & Taylor, D. G. (2018). 
Development of a pelvic exenteration service 
at a tertiary referral centre. ANZ journal 
of surgery, 10.1111/ans.14427. Advance 
online publication. https://doi.org/10.1111/
ans.14427

von Elm, E., Altman, D. G., Egger, M., Pocock, S. 
J., Gøtzsche, P. C., Vandenbroucke, J. P., & 
STROBE Initiative (2008). The Strengthening 
the Reporting of Observational Studies 
in Epidemiology (STROBE) statement: 
guidelines for reporting observational 
studies. Journal of clinical epidemiology, 
61(4), 344–349. https://doi.org/10.1016/j.
jclinepi.2007.11.008

Clavien, P. A., Barkun, J., de Oliveira, M. L., Vauthey, 
J. N., Dindo, D., Schulick, R. D., de Santibañes, 
E., Pekolj, J., Slankamenac, K., Bassi, C., Graf, 
R., Vonlanthen, R., Padbury, R., Cameron, J. 
L., & Makuuchi, M. (2009). The Clavien-Dindo 
classification of surgical complications: 
five-year experience. Annals of surgery, 
250(2), 187–196. https://doi.org/10.1097/
SLA.0b013e3181b13ca2

Bahadoer, R. R., Dijkstra, E. A., van Etten, B., Marijnen, 
C. A. M., Putter, H., Kranenbarg, E. M., 
Roodvoets, A. G. H., Nagtegaal, I. D., Beets-
Tan, R. G. H., Blomqvist, L. K., Fokstuen, T., 
Ten Tije, A. J., Capdevila, J., Hendriks, M. P., 
Edhemovic, I., Cervantes, A., Nilsson, P. J., 
Glimelius, B., van de Velde, C. J. H., Hospers, G. 
A. P., … RAPIDO collaborative investigators 
(2021). Short-course radiotherapy followed 
by chemotherapy before total mesorectal 
excision (TME) versus preoperative 
chemoradiotherapy, TME, and optional 
adjuvant chemotherapy in locally advanced 
rectal cancer (RAPIDO): a randomised, open-
label, phase 3 trial. The Lancet. Oncology, 
22(1), 29–42. https://doi.org/10.1016/S1470-
2045(20)30555-6

Dijkstra, E. A., Nilsson, P. J., Hospers, G. A. P., Bahadoer, 
R. R., Meershoek-Klein Kranenbarg, E., 
Roodvoets, A. G. H., Putter, H., Berglund, Å., 

Cervantes, A., Crolla, R. M. P. H., Hendriks, 
M. P., Capdevila, J., Edhemovic, I., Marijnen, 
C. A. M., van de Velde, C. J. H., Glimelius, B., 
van Etten, B., & Collaborative Investigators 
(2023). Locoregional Failure During and 
After Short-course Radiotherapy Followed 
by Chemotherapy and Surgery Compared 
With Long-course Chemoradiotherapy 
and Surgery: A 5-Year Follow-up of the 
RAPIDO Trial. Annals of surgery, 278(4), 
e766–e772. https://doi.org/10.1097/
SLA.0000000000005799

O’Shannassy, S. J., Brown, K. G. M., Steffens, D., & 
Solomon, M. J. (2020). Referral patterns 
and outcomes of a highly specialised 
pelvic exenteration multidisciplinary team 
meeting: A retrospective cohort study. 
European journal of surgical oncology : the 
journal of the European Society of Surgical 
Oncology and the British Association of 
Surgical Oncology, 46(6), 1138–1143. https://
doi.org/10.1016/j.ejso.2020.02.031

PelvEx Collaborative (2019). Changing outcomes 
following pelvic exenteration for locally 
advanced and recurrent rectal cancer. BJS 
open, 3(4), 516–520. https://doi.org/10.1002/
bjs5.50153

Aquina, C. T., Probst, C. P., Becerra, A. Z., Iannuzzi, J. C., 
Kelly, K. N., Hensley, B. J., Rickles, A. S., Noyes, 
K., Fleming, F. J., & Monson, J. R. (2016). High 
volume improves outcomes: The argument 
for centralization of rectal cancer surgery. 
Surgery, 159(3), 736–748. https://doi.
org/10.1016/j.surg.2015.09.021

Liu, C. J., Chou, Y. J., Teng, C. J., Lin, C. C., Lee, Y. T., Hu, 
Y. W., Yeh, C. M., Chen, T. J., & Huang, N. (2015). 
Association of surgeon volume and hospital 
volume with the outcome of patients 
receiving definitive surgery for colorectal 
cancer: A nationwide population-based 
study. Cancer, 121(16), 2782–2790. https://
doi.org/10.1002/cncr.29356


