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Long-term Oncologic Outcomes After Curative Surgery
in Stage I-1III Thai Colorectal Cancer Patients

Aitsariya Mongkhonsupphawan, M.D., Nutchaphol Sethalao, M.D., Woramin Riansuwan, M.D.
Colorectal Surgery Unit, Department of Surgery, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok 10700, Thailand.

ABSTRACT

Objective: The survival rate for colorectal cancer varies and there are limited reports regarding the long-term
outcomes after curative treatment in Thai patients. This study aimed to determine the long-term oncologic results
in non-metastatic Thai colorectal cancer patients after curative surgery.

Materials and Methods: We performed a retrospective review of a prospectively collected colorectal cancer registry.
Short-term and long-term outcomes were analyzed.

Results: 626 patients were included in the study, 51.9% colon cancer and 48.1% rectal cancer patients. The mean
age was 63.6 = 12.7 years. The median follow-up time was 5.4 years [IQR: 2.1-7.4]. The 5-year local recurrence
was 6.4%; 3.3% in colon cancer and 9.9% in rectal cancer. The 5-year overall survival (5-yr OS) in the colon cancer
patients was 76.3%; 94.6% in stage I, 80.8% in stage II, and 65.3% in stage III. The 5-yr OS in the rectal cancer patients
was 65.1%; 84.7% in stage I, 75% in stage II, and 51% in stage III. The 5-year disease-free survival (5-yr DFS) in
the colon cancer patients was 76.5%; 91.4% in stage I, 81.3% in stage II, and 66.4% in stage III. The 5-yr DFS in the
rectal cancer patients was 63.8%; 81.5% in stage I, 75.1% in stage II, and 50.1% in stage IIL

Conclusion: The long-term oncologic outcomes after curative treatments in this study were acceptable. The
prognosis of treatment depends on the disease stage. Comparing stage by stage, colon cancer has a better prognosis
than rectal cancer.
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INTRODUCTION

Colorectal cancer is one of the most common public
health problems. According to the International Agency for
Research on Cancer and the World Health Organization,
colorectal cancer is the third-most common cancer in men
and the second-most common in women worldwide.'
When diagnosing the disease, most patients would like
to know their stage of disease and prognosis. The survival
rate of colorectal cancer can vary based on a variety of
factors, particularly the stage of the disease. The mortality
rate from colorectal cancer has declined from the past

because surgeons can now diagnose it earlier and as the
treatments have improved. Most of the data regarding
long-term survival are reported from Western countries.
While there are some publications regarding treatment
in colorectal cancer reported from Asian countries, data
on the long-term outcomes after curative treatment in
stage I-III colorectal cancer, particularly in Thailand, are
limited. We, therefore, conducted this study to determine
the long-term oncologic results in stage I-III colorectal
cancer patients after curative surgery.
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MATERIALS AND METHODS

After approval by the Siriraj Institute Review Board
(Si 581/2015), we performed a retrospective review of
the prospectively collected colorectal cancer registry in
the Colorectal Surgery Unit, Department of Surgery,
Faculty of Medicine Siriraj Hospital. We retrieved data
including stage I-III colorectal cancer patients who
underwent curative surgery between 2007 and 2011.
Patients’ information was abstracted from the registry,
such as patients’ demographic data (age, gender, co-
morbidities), preoperative carcinoembryonic antigen
(CEA), location of the tumor, type of surgery, short-term
outcomes (postoperative complications and mortality),
pathological staging, date of the last visit, current survival,
and recurrence. The 5-year local recurrence rate (5-yr
LR), 5-year overall survival (5-yr OS), and 5-year disease-
free survival (5-yr DFS) were analyzed.

The exclusion criteria were 1) patients who had
synchronous or a history of other primary cancers or who
had developed other primary cancers during the study
period, 2) histology other than adenocarcinoma, 3) stage
IV disease, 4) patients who did not receive curative-intent
surgery, 5) hereditary colorectal cancer syndrome, such
as Lynch syndrome and familial adenomatous polyposis
(FAP), and 6) either synchronous or metachronous
colorectal adenocarcinoma.

Statistical analysis

We exported the retrieved data to SPSS version
23 statistical software for performing all the statistical
analysis. We examined the baseline characteristics of the
enrolled patients using descriptive statistics. We report
the categorical data by number and percentage, while
continuous data, such as age, preoperative CEA level,
and follow-up time, were reported by the mean and
standard deviation or median and interquartile range
depending on the skewness of the data. We estimated the
distribution of overall survival and disease-free survival
through Kaplan-Meier survival analysis.

RESULTS
Study population

We retrieve the data related to 1,010 colorectal
cancer patients who underwent surgery in our unit
during the study period, but then excluded 384 patients
according to our exclusion criteria. Therefore, the data of
626 stage I-1II colorectal adenocarcinoma patients were
analyzed comprising 325 colon cancer patients and 301
rectal cancer patients. The median follow-up time was
5.4 years [IQR: 2.1-7.4].

Patient characteristics

The mean age + standard deviation of the patients was
63.6 +12.7 years old. There were 335 (53.5%) male and 291
(46.5%) female patients. The most common co-morbidity
was hypertension (33.9%) followed by diabetes mellitus
(17.3%), cardiovascular disease (12.6%), dyslipidemia
(10.4%), neurovascular disease (8%), respiratory disease
(6.5%), and renal disease (3.4%), respectively. The median
preoperative CEA was 4.4 ng/mL [IQR; 2.5-12.1]. Forty-
one patients (6.5%) presented with acute obstruction.
Of these, 15 patients were treated with colonic stent; 10
patients with Hartmann’s procedure; 12 patients with one-
stage colonic resection and anastomosis; and 4 patients
with subtotal colectomy and ileorectal anastomosis. Nine
percent of the rectal cancer patients received preoperative
neoadjuvant concurrent chemoradiation.

Tumor locations and operations

Regarding colon cancer, 99 patients (30.5%) had
right-sided colon cancer, including 27 cecum, 26 ascending
colons, 21 hepatic flexure, and 25 transverse colons.
Meanwhile, 226 patients (69.5%) had left-sided tumors,
including 10 splenic flexure colons, 43 descending colons,
123 sigmoid colons, and 50 rectosigmoid colons. For the
rectal cancers, 74 lesions were located above the peritoneal
reflection, 62 at the peritoneal reflection, and 165 below the
peritoneal reflection. Considering the surgery technique,
most patients in this study (94.7%) were operated with
open surgery. Only 5.3% of patients were operated with
minimally invasive surgical techniques, including both
laparoscopic-assisted and hand-assisted surgery. The
most common type of operation in colon cancer was
sigmoidectomy or anterior resection (59.7%). Overall,
212 (70.4%) of the rectal cancer patients could have had
a sphincter preserving operation. Of these, 33 patients
(15.6%) had a protective diverting stoma. Meanwhile, 89
patients (29.6%) underwent abdominoperineal resection.

Pathology and staging

This cohort consisted of 56 (8.9%) well differentiated
carcinomas, 536 (85.6%) moderately differentiated
carcinomas, 24 (3.8%) poorly differentiated carcinomas, 4
(0.6%) signet ring cell carcinomas, and 3 (0.5%) mucinous
carcinomas. Regarding pT staging, the tumors were 27
(4.3%) T1, 133 (21.2%) T2, 399 (63.7%) T3, 42 (6.7%)
T4a, and 25 (4%) T4b. More than one-quarter of patients
(27.8%) had lymphovascular invasion and 20.6% of
patients had a perineural invasion. The median number
of total harvested lymph nodes was 19 [IQR: 14-27]. The
positive all resection margin rate in the specimens was
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9.3%; comprising 8.1% positive circumferential margin
(CRM) and 1.3% positive distal resection margin. As per
our anticipation, there were more positive CRM cases in
rectal cancer than in colon cancer (10.6% versus 5.8%),
as well as more positive distal resection margin cases in
rectal cancer than in colon cancer (1.9% versus 0.6%).
Most patients had pathological stage IT and III diseases,
both for colon and rectal cancer (Fig 1).

Short-term outcomes

The overall complication rate in this study was 20.8%;
7.2% medical-related complications, and 17.1% surgical-
related complications. Respiratory complication was
the most common medical-related complication (3.2%)
followed by 2.2% urinary tract infection, 1.6% cardiac
complication, and 0.5% thromboembolism complications.
Meanwhile, superficial surgical site infection was the
most common surgical-related complication (10.1%),
followed by 7.8% stoma complication, 2.7% urinary
retention, 1.9% intraabdominal collection, 0.8% wound
dehiscence, and 0.5% deep surgical site infection. The
overall anastomotic leakage rate was 3%; 1.7% in colon
cancer operations and 5.2% in rectal cancer operations.
One percent of patients had to be re-admitted within
30 days after surgery. Approximately, 12.8% of patients
required postoperative ICU stay and the postoperative
mortality rate was 1%.

Long-term outcomes
The 5-yr OS of all the patients in this cohort (stage
I-11I, including both colon and rectal cancer) was 70.9%;
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89.1% in stage I, 78.6% in stage II, and 57.9% in stage
I1I; while the 5-yr DES of all the patients in this cohort
was 70.4%; 85.9% in stage I, 79% in stage II, and 57.8%
in stage III. Comparing stage by stage, rectal cancer had
a poorer prognosis than colon cancer, as demonstrated
by the 5-yr OS and 5-yr DES (Table 1, Fig 2, and Fig 3).
Compared to the colon cancer patients, the rectal cancer
patients had a higher 5-year local recurrence rate: 3.1%
in colon cancer and 8.3% in rectal cancer, respectively.
The overall distant recurrence rate of both the colon and
rectal cancer patients in this study was approximately
24%; 20% in colon cancer patients and 28.6% in rectal
cancer patients. The liver was the most common distant
recurrence site in colon cancer, while the lung was the
most common distant recurrence site in rectal cancer
(Table 2).

Factors related to distant recurrences

On multivariate analysis, the independent predictors of
distant recurrence in rectal cancer patients were preoperative
CEA > 5 ng/mL, (HR=1.701; 95% ClI, 1.069-2.706; P =
0.025), N2 stage (HR=2.837; 95% CI, 1.779-4.524; P <
0.001), presence of tumor deposit (HR=3.567; 95% CI,
1.539-8.271; P = 0.003), positive circumferential margin
(HR=2.117; 95% CI, 1.226-3.657; P=0.007), and tumor
located below peritoneal reflection (HR=2.279; 95% ClI,
1.239-4.192; P=0.008). Howerever, preoperative CEA >
5 ng/mL, (HR=2.363; 95% CI, 1.399-3.989; P = 0.001)
and pathological N2 staging (HR = 4.254;95% ClI, 2.228-
8.123; p < 0.001) were related to distant recurrence in
colon cancer patients.

Colorectal cancer

(n = 626)
L1
I 1
Colon Rectum
(n=325) (n=301)
| — 1 | — 1
Stage | Stage 11 Stage 111 Stage 1 Stage 11 Stage 111
(n=56) (n=125) (n=144) n="72) (n=176) (n=153)
Stage IIA Stage II1A Stage ITA Stage IIIA
| (n=107) (n=16) (n=67) (n=16)
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Fig 1. Pathological staging of the study cohort.
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TABLE 1. Kaplan-Meier estimated 5-year overall survival and 5-year disease-free survival in stage I-III colon and
rectal cancer patients.

Stage Colon and rectal cancer Colon cancer Rectal cancer
5-yr OS 5-yr DFS 5-yr OS 5-yr DFS 5-yr OS 5-yr DFS
Stages |-l 70.9% 70.4% 76.3% 76.5% 65.1% 63.8%
Stage | 89.1% 85.9% 94.6% 91.4% 84.7% 81.5%
Stage Il 78.6% 79.0% 80.8% 81.3% 75.0% 75.1%
Stage IIA 81.6% 78.6% 83.2% 80.6% 79.1% 75.7%
Stage 11B 66.7% 84.4% 70.0% 88.9% 60.0% 80.0%
Stage IIC 50.0% 80.0% 62.5% 83.3% 25.0% 75.0%
Stage lll 57.9% 57.8% 65.3% 66.4% 51.0% 50.1%
Stage IlIA 72.7% 79.8% 81.3% 86.7% 50.0% 55.6%
Stage 1B 65.1% 63.1% 71.7% 71.4% 58.3% 55.1%
Stage IlIC 36.3% 37.7% 34.5% 33.4% 37.3% 39.6%

Abbreviations: 5-yr OS = 5-year overall survival; 5-yr DFS = 5-year disease free survival.
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Fig 2. Five-year overall survival in stage I-III colon and rectal cancer patients.
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Fig 3. Five-year disease-free survival in stage I-III colon and rectal cancer patients

TABLE 2. Sites of distant recurrence in stage I-III colon
and rectal cancer patients.

Colon cancer Rectal cancer

(n = 325) (n=301)
Local 10 (3.1%) 25 (8.3%)
Distant 65 (20%) 86 (28.6%)
Liver 39 (12%) 32 (10.6%)
Lung 24 (7.4%) 47 (15.6%)
Peritoneal 8 (2.5%) 12 (3.9%)
Bone 8 (2.5%) 16 (5.3%)
Brain 4 (1.2%) 3 (1%)
Supraclavicular 3 (0.9%) 0 (0%)
lymph node
Para-aortic lymph node 6 (1.8%) 3 (1%)

DISCUSSION

In our study, the age incidence of colorectal cancer
was between the fifth and seventh decades of life. The
incidence was higher in males than females. These patient
characteristics were comparable to the previous studies
reported in Western countries.”” Regarding the locations
of the tumors, approximately half of the patients were
diagnosed with rectal cancer, which was a relatively high
proportion. For the colon cancers, most were in the left-
sided colon and located distal to the splenic flexure. We
also noticed that most tumors were locally advanced stage.
The incidence of acute obstruction was 6.5%, which was
similar to previous reports. The postulated reasons to
explain these results were: 1) most rectal cancer patients
who needed multimodalities treatment were referred to
our hospital, which is a tertiary university hospital, and
2) most patients presented with symptoms and signs of
colorectal cancer rather than asymptomatic ones. This
might reflect the low participation rate in colorectal
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cancer screening programs and poor patient education
on colorectal cancer in our country.

Concerning the treatment modalities, surgery was
the primary treatment for both colon and rectal cancer.
Most patients were operated with the open technique,
because the long-term oncologic outcomes of minimally
invasive surgery in colon cancer were just reported as
an acceptable treatment and comparable to the open
surgical technique during the study period. Meanwhile,
minimally invasive surgery for rectal cancer was still
debatable during that time. The abdominoperineal
resection rate in rectal cancer in this study was 29.5%,
which is acceptable for a standard colorectal cancer
12 In colon cancer, postoperative adjuvant
chemotherapy was given if the stage of disease was
pathological stage IIT or high-risk pathological stage II, i.e.,
obstruction, perforation, poorly differentiated histology,
positive lymphovascular or perineural invasion, and if
the total lymph nodes harvested was less than 12 nodes.
Postoperative adjuvant concurrent chemoradiation was
given in most pathological stage II and stage III rectal
cancer patients, while less than 10 % of rectal cancer
patients in this study received preoperative neoadjuvant
concurrent chemoradiation. This could be explained by
the long waiting list for radiation therapy in our hospital.
However, the setting up of a multidisciplinary team in
our hospital among surgeons, radiation oncologists, and
medical oncologists in colorectal cancer management
has now resolved this problem. Previous reports have
emphasized the significance of a multidisciplinary team

surgery center.

in colorectal cancer.'” "

The patients in this cohort seemed to have multiple
co-morbidities and a high rate of ICU admission because
our hospital is a tertiary referral university hospital as
previously mentioned. Nonetheless, the mortality rate and
readmission rate were acceptable and quite low, as were
other short-term outcomes, including medical-related
complications, wound complications, and other surgical-
related complications. Although approximately 15% of
the rectal cancer patients who underwent low anterior
resection had protective diversion of the stoma proximal
to the anastomosis selectively performed, the anastomotic
leakage rate was acceptable, as was the anastomotic
leakage rate in colon cancer surgery. These promising
short-term outcomes might result from the experience
and colorectal surgery sub-specialty of the surgeons who
mostly performed the operations in this study. Previous
publications have underscored the association between
the surgeon factor and the outcomes of colorectal cancer
surgery.'*”!

Focusing on the long-term oncologic outcomes,

the pathological stage of the disease has a major impact
on the 5-year survival rate. Appropriate multimodalities
curative treatment in non-metastasis cases results in a
good prognosis. With a median follow-up time of 5.4
years in this study, the 5-yr OS and 5-yr DFS in stage
I-1II both in colon and rectal cancer were 70.9% and
70.4%, respectively, which were comparable to a previous
report from Thailand by Techawathanawanna et al. They
reported the 5-year OS in stage I-1II colorectal cancers
was 83% overall and the 5-yr DFS was 72% overall. The
5-year DFS in the specific stages I-III was 90%, 85%,
and 58%; while the 5-year OS in the specific stages I-II1
was 93%, 93%, and 73%.”* Meanwhile, a study from
another Asian country, namely one in China by Yuan
et al., reported 3-year and 5-year overall survival rates
of 74% and 68% respectively.” When looking into the
long-term oncologic outcomes stage by stage, either
in colon or rectal cancer, the results from our study
were comparable to the results reported from Western
countries; for instance, the report by O’Connell et al.
in 2004. They reported 5-year cancer-specific survival
rates in 119,363 colon cancer patients in sub-stages as
93.2% for stage I, 84.7% for stage IT A, 72.2% for stage II
B, 83.4% for stage IIT A, 64.1% for stage III B, and 44.3%
for stage III C.”

Comparing stage by stage, rectal cancer had a worse
prognosis than colon cancer. Local recurrence of colon
and rectal cancer in our study was also acceptable and
comparable to in other recent publications. Authors
from the Cleveland Clinic Foundation described 5-year
overall local recurrence rates in colon cancer as 5.1%;
2.2%, 5.3%, and 7.7 for stages I, IT, and III respectively.”
As reported in other studies, distant recurrence in our
study was still high, particularly in locally advanced
stages.” These reflect the current clinical practice that
stage III patients receive chemotherapy, whereas stage
IT patients do not. To improve long-term survival and
decrease distant recurrence, we should reconsider the
paradigm of management in locally advanced colorectal
cancer. These strategies might include: 1) postoperative
adjuvant chemotherapy in high-risk patients beyond
current indications directed by tissue marker, 2)
preoperative neoadjuvant chemotherapy as demonstrated
by preliminary studies of the FOXTROT trial in locally
advanced colon cancer”, and 3) total neoadjuvant therapy
in locally advanced rectal cancer, either with induction
or consolidation chemotherapy, as demonstrated by
the PROSPECT trial (induction chemotherapy before
along course of concurrent chemoradiation), the Time
testing trial (consolidation therapy after a long course
of concurrent chemoradiation)***, and the RAPIDO
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trial (short-course radiation followed by consolidation
chemotherapy).”

From our multivariate analysis, we could identify
the colorectal cancer patients with high risk of distant
recurrence who might have benefit if the new paradigm of
preoperative treatment is given. Therefore, preoperative
neoadjuvant chemotherapy should be considered particularly
in colon cancer patients with high preoperative CEA or
clinically multiple enlarged lymph nodes (more than 3
lymph nodes). Meanwhile, rectal cancer patients with
high preoperative CEA level, N2 stage, presence of tumor
deposit, threaten circumferential margin, and tumor
located below the peritoneal reflection might have benefit
from receiving preoperative total neoadjuvant therapy.

Our study had some limitations to note. First, it
was a retrospective study design. Another was that some
patients’ data were missing because they were referred to
receive postoperative adjuvant therapy and surveillance
at their primary care hospital. This suggests we require
a national colorectal cancer registry database to answer
more complicated questions and should set up a guideline
for the management of Thai colorectal cancer patients.

CONCLUSION

The long-term oncologic outcomes after the curative
treatments in this study were acceptable and comparable
to previous publications. The prognosis of treatment
depends on the disease stage. Comparing stage by stage,
colon cancer has a better prognosis than rectal cancer.
The new paradigm such as preoperative neoadjuvant
chemotherapy in colon cancer patients or total neoadjuvant
therapy in rectal cancer patients should be considered
in patients with high risk of distant recurrence.

ACKNOWLEDGMENTS

We would like to acknowledge Dr.Orawan Supapueng,
abiostatistician in the Division of Clinical Epidemiology,
Department of Research and Development, Faculty of
Medicine Siriraj Hospital, Mahidol University, Bangkok,
Thailand for her assistance with the statistical analysis.

Conflict of interest: All the authors declare they have
no conflicts of interest for this study.

REFERENCES

1. Ferlay ], Soerjomataram I, Dikshit R, Eser S, Mathers C, Rebelo
M, et al. Cancer incidence and mortality worldwide: sources,
methods and major patterns in GLOBOCAN 2012. Int ] Cancer.
2015;136(5): E359-86.

2. Brenner H, Hoffmeister M, Arndt V, Haug U. Gender differences
in colorectal cancer: implications for age at initiation of screening.
Br J Cancer. 2007;96(5):828-31.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Siegel RL, Miller KD, Goding Sauer A, Fedewa SA, Butterly LF,
Anderson JC, et al. Colorectal cancer statistics, 2020. CA
Cancer ] Clin. 2020;70(3):145-64.

Rawla P, Sunkara T, Barsouk A. Epidemiology of colorectal
cancer: incidence, mortality, survival, and risk factors. Prz
Gastroenterol. 2019;14(2):89-103.

Arnold M, Sierra MS, Laversanne M, Soerjomataram I, Jemal A,
Bray F. Global patterns and trends in colorectal cancer incidence
and mortality. Gut. 2017;66(4):683-91.

Abancens M, Bustos V, Harvey H, McBryan J, Harvey BJ.
Sexual Dimorphism in Colon Cancer. Front Oncol. 2020;10:607909.
Gao RN, Neutel CI, Wai E. Gender differences in colorectal
cancer incidence, mortality, hospitalizations and surgical
procedures in Canada. ] Public Health (Oxf). 2008;30(2):194-
201.

Tilney HS, Heriot AG, Purkayastha S, Antoniou A, Aylin P, Darzi
AW, etal. A national perspective on the decline of abdominoperineal
resection for rectal cancer. Ann Surg. 2008;247(1):77-84.
Keller DS, Reif de Paula T, Kiran RP. Ready for the National
Accreditation Programs for Rectal Cancer? Auditing rectal cancer
outcomes in the United States. Colorectal Dis. 2019;21(10):1213-5.
Roxburgh CSD, Strombom P, Lynn P, Cercek A, Gonen M,
Smith JJ, et al. Changes in the multidisciplinary management
of rectal cancer from 2009 to 2015 and associated improvements
in short-term outcomes. Colorectal Dis. 2019;21(10):1140-50.
Warschkow R, Ebinger SM, Brunner W, Schmied BM, Marti L.
Survival after Abdominoperineal and Sphincter-Preserving
Resection in Nonmetastatic Rectal Cancer: A Population-
Based Time-Trend and Propensity Score-Matched SEER
Analysis. Gastroenterol Res Pract. 2017;2017:6058907.
Marwan K, Staples MP, Thursfield V, Bell SW. The rate
of abdominoperineal resections for rectal cancer in the state
of Victoria, Australia: a population-based study. Dis Colon
Rectum. 2010;53(12):1645-51.

Obias V], Reynolds HL Jr. Multidisciplinary teams in the
management of rectal cancer. Clin Colon Rectal Surg. 2007;
20(3):143-7.

Peng D, Cheng YX, Cheng Y. Improved Overall Survival of
Colorectal Cancer under Multidisciplinary Team: A Meta-
Analysis. Biomed Res Int. 2021;2021:5541613.

Fehervari M, Hamrang-Yousefi S, Fadel MG, Mills SC, Warren O],
Tekkis PP, etal. A systematic review of colorectal multidisciplinary
team meetings: an international comparison. BJS Open. 2021;
5(3):zrab044.

Bhoday ], Martling A, Strafburg J, Brown G. Session 1: The
surgeon as a prognostic factor in colon and rectal cancer?
Colorectal Dis. 2018;20 Suppl 1:36-38.

Hermanek P, Mansmann U, Staimmer DS, Riedl S, Hermanek P.
The German experience: the surgeon as a prognostic factor in
colon and rectal cancer surgery. Surg Oncol Clin N Am. 2000;
9(1):33-49, vi.

Porter GA, Soskolne CL, Yakimets WW, Newman SC. Surgeon-
related factors and outcome in rectal cancer. Ann Surg. 1998;
227(2):157-67.

van Gijn W, Gooiker GA, Wouters MW, Post PN, Tollenaar RA,
van de Velde CJ. Volume and outcome in colorectal cancer
surgery. Eur J Surg Oncol. 2010;36 Suppl 1:555-63.

van Groningen JT, Marang-van de Mheen PJ, Henneman D,
Beets GL, Wouters MWJM. Surgeon perceived most important
factors to achieve the best hospital performance on colorectal

https://he02.tci-thaijo.org/index.php/sirirajmedj/index

Volume 74, No.11: 2022 Siriraj Medical Journal 745



Mongkhonsupphawan et al.

21.

22.

23.

24.

25.

26.

cancer surgery: a Dutch modified Delphi method. BMJ Open.
2019;9(9):€025304.

Renzulli P, Lowy A, Maibach R, Egeli RA, Metzger U, Laffer UT.
The influence of the surgeon’s and the hospital’s caseload on
survival and local recurrence after colorectal cancer surgery.
Surgery. 2006;139(3):296-304.

Techawathanawanna S, Nimmannit A, Akewanlop C. Clinical
characteristics and disease outcome of UICC stages I-III
colorectal cancer patients at Siriraj Hospital. ] Med Assoc Thai.
201295 Suppl 2:5189-98.

Yuan Y, Li MD, Hu HG, Dong CX, Chen JQ, Li XF, et al.
Prognostic and survival analysis of 837 Chinese colorectal
cancer patients. World J Gastroenterol. 2013; 19(17):2650-9.
O’Connell JB, Maggard MA, Ko CY. Colon cancer survival
rates with the new American Joint Committee on Cancer sixth
edition staging. ] Natl Cancer Inst. 2004; 96(19):1420-5.
Liang J, Fazio V, Lavery I, Remzi F, Hull T, Strong S, et al.
Primacy of surgery for colorectal cancer. Br ] Surg. 2015;102(7):
847-52.

Sargent DJ, Wieand HS, Haller DG, Gray R, Benedetti JK,
Buyse M, et al. Disease-free survival versus overall survival as
a primary end point for adjuvant colon cancer studies: individual

27.

28.

29.

30.

patient data from 20,898 patients on 18 randomized trials. J
Clin Oncol. 2005;23(34):8664-70.

Foxtrot Collaborative Group. Feasibility of preoperative
chemotherapy for locally advanced, operable colon cancer:
the pilot phase of a randomized controlled trial. Lancet Oncol.
2012;13(11):1152-60.

Schrag D, Weiser MR, Goodman KA, Gonen M, Hollywood E,
Cercek A, et al. Neoadjuvant chemotherapy without the routine
use of radiation therapy for patients with locally advanced
rectal cancer: a pilot trial. J Clin Oncol. 2014;32(6):513-8.
Garcia-Aguilar J, Chow OS, Smith DD, Marcet JE, Cataldo PA,
Varma MG, et al. Effect of adding mFOLFOXG6 after neoadjuvant
chemoradiation in locally advanced rectal cancer: a multicentre,
phase 2 trial. Lancet Oncol. 2015;16(8):957-66.

Bahadoer RR, Dijkstra EA, van Etten B, Marijnen CAM, Putter
H, Kranenbarg EM, et al. 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. Lancet Oncol. 2021;22(1):
29-42.

746 Volume 74, No.11: 2022 Siriraj Medical Journal

https://he02.tci-thaijo.org/index.php/sirirajmedj/index





