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Evidence-based treatment of patients with rectal cancer (Review)
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Abstract. Rectal cancer is a worldwide disease whose inci-
dence has increased significantly. Evidence-based medicine
is a category of medicine that optimizes decision making by
using evidence from well-designed and conducted research.
Evidence-based medicine can be used to formulate a reasonable
treatment plan for newly diagnosed rectal cancer patients. The
current review focuses on the application of evidence-based
treatment on patients with rectal cancer. The relationship
between perioperative blood transfusion and recurrence of
rectal cancer after surgery, the selection between minimally
invasive laparoscopic surgery and traditional laparotomy,
choice of chemotherapy for patients with rectal cancer prior
to surgery, selection between stapled and hand-sewn methods
for colorectal anastomosis during rectal cancer resection, and
selection between temporary ileostomy and colostomy during
the surgery were addressed. Laparoscopy is considered to have
more advantages but is time-consuming and has high medical
costs. In addition, laparoscopic rectal cancer radical resection
is preferred to open surgery. In radical resection surgery, use
of a stapling device for anastomosis can reduce postoperative
anastomotic fistula, although patients should be informed of
possible anastomotic stenosis.
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1. Introduction

The application of evidence-based medicince has reached a
stage where theory is used to guide clinical practice. Rectal
cancer is a worldwide disease whose incidence has increased
significantly in recent years (1-3). Clinical randomized
controlled trials (RCTs) associated with the comprehensive
treatment of rectal cancer have been conducted by various
international research groups, thereby increasing the treatment
level of rectal cancer (1-3). The current review summarizes the
progress of rectal cancer treatment.

A search of the Cochrane Library (2008 phase), EMBASE
(1998-2011), Blackwell electronic journals (1998-2011) and
Elsevier electronic journals (1998-2011) identified 5 articles
regarding system evaluation, 34 articles concerning RCTs,
5 articles regarding meta-analysis, 10 articles concerning
cohort studies, and 7 articles regarding clinical observations
and experiments (4,5). Quality assessment was conducted on
the obtained evidence. A systematic evaluation of those articles
was obtained from the Cochrane Library and the included
RCTs yielded randomized study results, using a blind analysis.
The follow up was relatively complete, the results demonstrated
the treatment analysis employed, and due to the control of
confounding factors of the results, the conclusions obtained had
a certain authenticity. Articles in the RCTs cited in the current
review were derived from a multicenter study (6). The sample
size was relatively large, intensity of argumentation was rela-
tively strong although some RCTs contained a smaller sample
size, or included a limited number of cases. Although the
specific random method was mentioned, it was not sufficiently
elucidated, and whether allocation concealment was carried out
was not clear. In addition, whether the baseline was balanced,
or whether the blind method was utilized was also unclear.

2. Relationship between perioperative blood transfusion
and recurrence of rectal cancer after surgery

Of the 36 RCT studies collated and analyzed by Amato and
Pescatori, including 12,127 patients (7), the findings of
23 studies showed that perioperative blood transfusion had


https://www.spandidos-publications.com/10.3892/ol.2016.4100
https://www.spandidos-publications.com/10.3892/ol.2016.4100
https://www.spandidos-publications.com/10.3892/ol.2016.4100
https://www.spandidos-publications.com/10.3892/ol.2016.4100

1632

a decisive impact on recurrence of rectal cancer following
surgery. Twenty-two studies employed multivariate analysis,
and the findings of 14 of the 22 studies indicated that peri-
operative transfusion served as an independent prognostic
factor in the recurrence of colorectal cancer after surgery. The
value of the comprehensive evaluation of perioperative blood
transfusion causing recurrence of colorectal cancer was 1.42
[95% confidence interval (CI): 1.20-1.67], as confirmed by
a stratified meta-analysis (8). The analysis results supported
that the perioperative transfusion caused a harmful accel-
eration effect on the recurrence of rectal cancer. However,
due to error in the observed cases and the effect of surgical
operations, no causal link between perioperative blood
transfusion and the recurrence of colorectal cancer has been
established. Thus, indications of a blood transfusion therapy
for a patient with rectal cancer should be stringently limited.
McAlister et al (9) conducted a meta-analysis on six RCT
studies and two prospective studies with good control during
the same period, and concluded that the odds ratio (OR) value
of tumor recurrence following transfusion was 1.06 (95% CI:
0.88-1.28). However, there was not sufficient evidence to prove
that perioperative allogeneic blood transfusion was capable
of increasing the occurrence of severe surgical complications
such as tumor metastasis. The prospective randomized study
covering 140 cases carried out by Ray-Coquard et al (10) iden-
tified that tumor metastasis and the recurrence rate following
surgery between the group receiving perioperative transfusion
of red blood cell suspension and the group using blood substi-
tutes and erythropoietin group were significantly different.
The authors of that study determined that perioperative blood
transfusion was highly correlated with the recurrence of rectal
cancer after surgery.

3. Selection between minimally invasive laparoscopic
surgery and traditional laparotomy

Of the 48 studies covering 4,224 patients collated and analyzed
by Rosenberg er al (11), 3 studies conformed to single-center
RCT of 1b level of evidence, 12 studies conformed to
single-cohort study of 2b level of evidence, 5 studies complied
with single-center case-control studies of 3b level of evidence
and 28 case reports complied with a grade 4 level of evidence.
Only one RCT identified 3- and 5-year disease-free survival,
and no meta-analysis was performed. Authors of that study
indicated that with regard to minimally invasive laparoscopic
surgery and traditional laparotomy for colorectal cancer,
the differences in postoperative survival, local recurrence,
mortality, and the occurrence of anastomotic fistula, the
length of the lesion margins, detection and prevention of
lymph node metastases or lack thereof were not significant.
Evidence showed that laparoscopic surgery is beneficial owing
to less bleeding, faster diet recovery after surgery, use of
fewer anesthetics for postoperative analgesia and less postop-
erative immune response. Time-consuming surgery and high
medical costs constituted its drawbacks. No studies on the
quality of life after laparoscopic surgery have been previously
conducted. This comprehensive analysis of the results was
primarily derived from a non-randomized study (12), thus, the
short-term advantages of laparoscopic surgery were evident.
However, no conclusion was drawn on the endpoint criteria
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of oncology mortality. Thus, a large randomized controlled
multicenter study is needed to confirm the results.

In a systematic review Reza et al identified that patients
recovered more rapidly with reduced suffering following
minimally invasive laparoscopic surgery (13). However, there
was no difference in terms of overall mortality and postopera-
tive complications compared with laparotomy. RCT on cases
of laparoscopic-assisted radical resection of rectal carcinoma
and laparotomy conducted by Lacy et al (14) showed that
minimally invasive laparoscopic surgery significantly reduced
postoperative pain index of patient and significantly improve
quality of life scores. RCT carried out by Cheung ez al (15) and
Kuhry er al (16), respectively, suggested that laparoscopic
surgery had the advantage of less bleeding, faster diet recovery
following surgery, and fewer anesthetics for postoperative
analgesia. Through cohort studies, Larson ez al (17) suggested
that the safety of colon-anal anastomosis in assisted laparo-
scopic radical resection of rectal carcinoma overmatched that
of open surgery, and the incidence of anastomotic fistula was
reduced significantly. RCT conducted by Buunen ez al (18)
found that the difference of the 5-year survival between the
laparoscopic-assisted resection of rectal cancer group and
the laparotomy group was significantly different. Thus, they
concluded that laparoscopic-assisted radical resection of rectal
cancer is the preferred radical treatment for rectal cancer.

4. Choice of chemotherapy for patients with colorectal
cancer prior to surgery

Camma et al (19) performed a meta-analysis on 14 RCT
studies, and the results showed that compared with single
radical treatment, preoperative radiotherapy for rectal
cancer in combination with radical surgical resection
significantly reduced the 5-year local recurrence rate and
overall mortality. The OR identified was 0.71 (95% CI:
0.61-0.82; p<0.001) and the OR of the local recurrence rate
was 0.49 (95% CI: 0.38-0.62; p<0.001). The incidence of
distant metastasis between the two groups was not statisti-
cally significant. Thus, it was concluded that for patients
with rectal cancer suitable for surgical resection, radiation
therapy prior to surgery significantly improved the survival
rate. In a meta-analysis conducted by Kosmider et al (20),
it was concluded that preoperative radiotherapy reduced
the mortality of tumor recurrence. The systematic review
carried out by Prosnitz et al (21) did not provide a final
conclusion on preoperative radiotherapy quality control.
A randomized controlled double-blind study conducted by
Machiels et al (22) and Kapiteijn et al (23) suggested that
preoperative radiotherapy of rectal cancer reduced the tumor
stage and local recurrence rate, and improved the ratio of
rectal preservation surgery.

The FFCD 9203 study by Gérard et al (24), which identified
733 cases of patients with digital rectal examination palpable
T3-4 stage rectal cancer were randomly and double-blindly
divided into th epreoperative radiotherapy and postoperative
radiotherapy groups. The results of that study showed that
compared with the postoperative radiotherapy group, in the
preoperative radiotherapy group, the pathological complete
response rate increased (11.4 vs. 3.6%, p<0.05) and the rate of
lower stage of tumor (58.6 vs. 30.0%, p<0.05).
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5. Selection between stapled and hand sewn methods for
colorectal anastomosis during rectal cancer resection

Choy et al (25) analyzed six clinical studies including
955 patients with rectal cancer resection anastomosis. The
meta-analysis results of 3 RCT with the largest sample
size showed that compared with the manual anastomosis,
stapling anastomosis significantly reduced the incidence
of anastomotic fistula, OR: 0.34 (0.14, 0.82; p=0.02). In a
subgroup analysis of 825 rectal cancer patients, the results
showed that compared with manual suture, stapled suturing
significantly decreased the incidence of anastomotic fistula,
OR: 0.28 (0.10, 0.75; p=0.01). Following a systematic review
of RCT covering 1,233 patients, Gianotti et al (26) and
Lustosa et al (27) concluded that the likelihood of anasto-
motic stricture increased after stapling and that the operation
time of manual anastomosis was relatively increased.

6. Selection between temporary ileostomy and colostomy
during surgery

In a RCT covering 150 elderly patients, Moran er al (28) iden-
tifiedthatfollowingrectalcancerradicalresection,theincidence
of anastomotic fistula caused by temporary colostomy was
significantly lower than that of ileostomy (p<0.01). Findings
by Walker et al (29) and Arguedas et al (30) were identical
to those of Moran et al (28), albeit the aforementioned three
sets of data came from a single center. The level of evidence
was relatively low; thus, well-designed multicenter RCTs
with a large sample size are needed to confirm this conclu-
sion. In a meta-analysis of 5 RCT studies, Lertsithichai and
Rattanapichart (31) concluded that for patients who were able
to undergo rectal cancer radical resection, a temporary colos-
tomy would cause more infections and traumatic complications
of the anastomotic stoma. If ileostomy is carried out, then the
secondary fistula-closing surgery would cause discomfort to
patients as well as an increase in treatment costs and extended
treatment cycle. Through early postoperative testing and
re-evaluation studies, Juneja ef al (32) suggested that the inci-
dence of anastomotic fistula caused by temporary colostomy
and ileostomy following rectal cancer radical resection was
not statistically different. The present review is limited by
complications caused during the two surgeries, in terms of
fistula. Tsikitis er al (33) suggested that for low anastomotic
stoma that are 6 cm below the anal brink, prophylactic stoma
should be conducted. For elderly patients of advanced age
and poor nutrition, especially patients receiving preoperative
radiotherapy, preventive purposes stoma is recommended.

7. Application of evidence-based medical evidence for
treatment plan

Current evidence for patients with rectal cancer suggests
that blood substitutes such as plasma substitute or dextran
are considered ideal to minimize the quantity of surgical
bleeding and avoid perioperative blood transfusion (34).
Transfusion indications where required should be controlled
stringently. Laparoscopic surgery has the advantage of less
bleeding, faster diet recovery after surgery, fewer anesthetics
for postoperative analgesia and less postoperative immune
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response. However, long operation time and high medical
costs are its drawbacks. Taking all the above into consid-
eration, and provided that the economic condition of the
patient permits, laparoscopic rectal cancer radical resection
should be employed, while open surgery is not recommended.
Given that preoperative radiotherapy can significantly reduce
overall mortality 5 years after the surgery, the Department of
Radiotherapy should be required to make group consultations
a month prior to the surgery and to formulate a preoperative
pelvic radiotherapy plan to conduct preoperative radiotherapy.
In radical resection surgery, adopting the stapling device for
anastomosis can reduce postoperative anastomotic fistula,
although patients should be informed of possible anastomotic
stenosis. In the process of radical resection surgery, some
patients with special conditions require temporary fecal
diversion, in which case either colostomy or ileostomy may
be used with equal efficiency.
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