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Abstract: Objective: The aim of this study was to evaluate the value of laparoscopic and fast-track surgery (FTS)
in the application of sigmoid colon cancer resection. Methods: Patients with sigmoid colon cancer (n=582) were
selected as subjects for retrospective analysis. They were divided into experimental groups A (laparoscopic surgery
combined with FTS; 249 cases), B (laparoscopic surgery alone; 174 cases), and C (traditional laparotomy alone;
159 cases). The three groups were compared in terms of patient operation time, volume of intraoperative blood
loss, length of hospital stay, postoperative exhaust time, postoperative defecation time, complications, nursing satisfaction, and scoring of gastrointestinal recovery. Results: Operation time and volume of intraoperative blood loss
in group C were significantly greater than those in groups A and B (P<0.05). Length of hospital stay, postoperative
exhaust time, and defecation time were the shortest (P<0.05) in group A, followed by group B. Length of hospital
stay, postoperative exhaust time, and defecation time were the longest in group C (P<0.05). Complications were
fewer and nursing satisfaction was better in group A than those in the other two groups (P<0.05). Differences in gastrointestinal function recovery scores among the three groups were statistically significant (P<0.05). Group A scored
the highest (P<0.05), followed by group B (P<0.05), with group C scoring the lowest (P<0.05). Conclusion: Use of
laparoscopy combined with FTS can effectively reduce incidence of injury and complications in patients undergoing
sigmoid colon cancer resection, significantly improving patient prognosis.
Keywords: Laparoscopy, concept of fast-track surgery, sigmoid colon cancer, application value

Introduction
Colon cancer is an extremely common malignant tumor of the digestive tract. It mostly arises at the junction of the rectum and sigmoid
colon. Sigmoid colon cancer is the most common type of colon cancer, accounting for the
third highest incidence among all gastrointestinal cancers [1]. According to statistics reported
by Bertelsen et al. [2], in 2015, there were
approximately 4.2 million new cases of sigmoid
colon cancer, worldwide, with 2 out of every 3
patients being male. With the development of
society, living standards have progressed and
incidence of colon cancer has increased.
Kim et al. [3] demonstrated that incidence of
colon cancer has risen in recent years. Colon
cancer is mostly found in middle-aged and
elderly people, but increasingly more studies
[4-6] have demonstrated that incidence of

colon cancer is showing a trend toward youthfulness. Current incidence of colon cancer in
patients younger than 30 years old is about
12.85%. At the beginning of the last century,
due to incomplete development of medical
technology and information, many patients with
colon cancer were unable to receive adequate
diagnosis and treatment, leading to a mortality
rate of up to 60% [7]. With continuous advancements in research, clinical breakthroughs have
been made regarding diagnosis and treatment
of colon cancer. According to Bae et al. [8],
since 2012, the effective treatment rate of
colon cancer has basically stabilized at 80%.
Prognosis of mortality has also been greatly
reduced. Currently, primary goals can be achieved by radical resection. Tumor resection is a
surgery with a large trauma area. Patients
spend a large amount of medical resources,
during and after surgery, with high risk of post-
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operative infection [9]. This is a major issue in
the treatment of colon cancer.
Clinical research and discussion have been
continuously conducted to identify an effective
resolution for these problems. In recent years,
improvement and popularization of laparoscopy have played important roles in improving
resection of various types of cancer diseases
[10]. Laparoscopic surgery is characterized by
less bleeding, less pain, and quicker recovery,
which can effectively relieve patient infections
after resection. It has been increasingly studied in combination with fast-track surgery (FTS)
for application in all types of surgical patients
[11-13]. These studies conjecture that laparoscopic surgery combined wzith FTS in sigmoid
colon resection surgery will have high application value. Currently, there is little-related research. To provide effective references and
guidance for future clinical treatment, this study retrospectively analyzed patients with sigmoid colon cancer undergoing laparoscopic
surgery and FTS.
Materials and methods
General information
Five hundred and eighty-two patients with sigmoid colon cancer, from The First People’s
Hospital of Fuyang District of Hangzhou, were
selected as subjects for retrospective analysis.
Patients were 30-60 years old, with a mean
age of 42.58±9.74 years. According to different
surgical methods, they were divided into experimental groups A (laparoscopic surgery combined with FTS; 249 cases), B (laparoscopic
surgery alone; 174 cases), and C (traditional
laparotomy alone; 159 cases).
Inclusion and exclusion criteria
Inclusion criteria were: patients exhibited symptoms highly consistent with clinical symptoms
of sigmoid colon cancer, were diagnosed with
sigmoid colon cancer based on pathological
biopsy, underwent surgical treatment after
diagnosis, had complete case data, and were
willing to cooperate with hospital staff. Exclusion criteria were: surgical intolerance, other
tumor diseases, other cardiovascular and cerebrovascular diseases, intestinal perforation
and infarction, mental illness, previous history
of open surgery, history of chemotherapy, mul-
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tiple tumor metastases, tumor lesions that
could not be completely isolated during surgery, and transfer to another hospital. All recruited patients provided informed consent.
Method
All surgeries were performed by a team of
senior experts strictly following the 2010 colon cancer operation manual [14]. Patients in
experimental group C were required to take a
liquid food diet 1 day before surgery. A sodium
phosphate solution was orally administered
and cleansing enema was performed before
surgery and on the morning of surgery. A stomach tube was usually placed during the surgery. After general anesthesia, surgery was performed. Morphine dosages were not limited
during surgery and the drainage tube was routinely placed. Wounds were sutured after complete resection of lesions using an automatic
controlled intravenous analgesia pump (patient-controlled analgesia, PCA) and opioid analgesics were given for postoperative analgesia. The stomach tube was removed after
patients recovered from exhaustion and liquid
and semi-liquid food-based diets were administered. The urinary catheter was retained until
urination was recovered and the drainage tube
was removed after 6-7 days. The surgery method of experimental group B was basically the
same as that of experimental group C. Several
minimally invasive incisions were created on
the abdomen at the time of surgery. Major
blood vessels were separated using laparoscopy. The colon was dissected according to
the anatomical level and all diseased intestine
segments were removed. Lymph node clearance was performed nearby. After removal was
completed, the abdominal cavity was placed
for draining and the wound was sutured. The
surgery method of experimental group A involved the oral intake of sodium phosphate
solution for bowel preparation 1 day before surgery. No water or food was allowed 5 hours
before surgery and oral intake of 1000 mL of
10% glucose was administered. No gastric
tubes were inserted during surgery. Anesthesia
did not involve anxiolytic drugs. Thoracic epidural anesthesia or systemic anesthesia was
administered, limiting the amount of morphine
and fluid used. The surgical method was the
same as that of experimental group B. No drainage tubes were placed during surgery. Post-
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tions, and venous thrombosis of the lower extreExperiment A Experiment B Experiment C
F
P
mities), and satisfaction of
group (n=249) group (n=174) group (n=159)
nursing (using an anonyAge
41.86±8.73 40.96±10.57 41.36±9.85 0.46 0.63
mous scoring system with
Body weight (KG) 75.84±10.62 73.44±12.57 74.38±12.49 2.23 0.11
higher scores indicating
Disease course (d) 24.68±13.62 25.94±12.44 24.37±14.37 0.66 0.52
greater satisfaction). PaRBC (×1012/L)
1.84±1.04
1.72±1.34
1.62±1.08 1.84 0.16
tients completed a halfWBC (×109/L)
2.86±1.48
3.04±2.33
2.74±1.69 1.15 0.32
year follow up survey via
PLT (×109/L)
86.17±29.39 91.52±30.54 88.93±31.58 1.61 0.20
telephone to check the
Gender
0.55 0.62
prognosis of gastrointestiMale
168 (67.47)
108 (62.07)
108 (67.92)
nal function recovery. Three senior physicians in
Female
81 (32.53)
66 (37.93)
51 (32.08)
the Department of DigesPathological stage
9.45 0.05
tive Surgery evaluated anI~II
115 (46.18)
79 (45.40)
74 (46.54)
onymous recovery on an
III~IV
134 (53.82)
95 (54.60)
85 (53.46)
excellent-good-fair-poorgrade scale. They recordoperative epidural analgesia was continued for
ed overall gastrointestinal recovery of patients
48 hours after surgery. Patients were orally
(scores were excellent and good).
administered anti-inflammatory and analgesic
Statistical method
drugs. Catheters were indwelled for 24 hours
after surgery and body cavity drainage tubes
Data were analyzed and processed using SPwere removed 48-72 hours after surgery. TanSS 22.0 statistical software (Asia Analytics, forgerine peels were administered to mix protein
merly SPSS China). Measurement data, such
concentrates with water within 24 hours after
as patient age, patient operating time, and
surgery. Some simple physical activity, with the
intraoperative blood loss, are expressed in
assistance of a nurse, was conducted 1 day
terms of mean ± standard deviation. Comafter surgery. The amount of exercise was gradparison of variance analysis was used to comually increased to help patients get out of bed
pare multiple groups. Pairs of groups were comas soon as possible.
pared using t-test. Count data, such as patient
gender, nursing satisfaction, and complicaObservation indicators
tions, are expressed in the form of rates. ChiObservation indicators were based on clinical
squared test was used for comparison between
data (age, course of illness, and pathological
groups. P<0.05 was considered statistically
stage). Intraoperative indicators, including pasignificant.
tient operative time (from the beginning to the
Results
end of surgery) and volume of intraoperative
blood loss. Postoperative index included length
Patient clinical data
of hospital stay (from time of admission to disTable 1. Comparison of clinical data of three groups of patients [n (%)]

charge). Hospital discharge standards strictly
followed 2012 guidelines for colon cancer rehabilitation [15]: oral semiliquid diets could be
consumed, intravenous fluids did not need to
be added, free exercise could be performed
without assistance, and oral analgesic drugs
could be administered to effectively control
pain. Postoperative index also included postoperative exhaust time (first exhaust total time
after surgery), postoperative defecation time
(first defecation total time after surgery), incidence of complications (such as incision bleeding, pulmonary infections, urinary tract infec-
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To demonstrate that experimental results were
effective and reliable, age, weight, course of
disease, gender, pathological stage, and blood
counts were compared among the three groups of patients. There were no significant differences between the three groups (P>0.05),
proving that the three groups of patients were
comparable (Table 1).
Intraoperative indicators for patients
Operation times in experimental groups A, B,
and C were 128.47±11.57 minutes, 125.47±
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and B (P<0.05) (Figure 1). Volumes of intraoperative blood loss in groups A, B, and C
were 92.86±13.77 mL, 96.73±14.85 mL, and
177.52±34.96 mL, respectively. Differences in
volumes of intraoperative blood loss were statistically significant between the three groups
(P<0.05). There were no significant differences
in volumes of blood loss between experimental
groups A and B (P>0.05). Volumes of intraoperative blood loss were significantly greater in
experimental group C than those in experimental groups A and B (P<0.05) (Figure 2).
Postoperative indicators for patients

Figure 1. Operating times for the three groups. *Represents comparison with the experimental time of
experimental group A, P<0.05. There were no significant differences in operation times between group A
and group B (P>0.05); Duration of operation in group
C was significantly longer than that of group A and B.

Figure 2. Amount of bleeding in the three groups of
patients. *Represents intraoperative blood loss compared with the experimental group A, P<0.05. There
were no significant differences in intraoperative
blood loss between group A and group B (P>0.050).
Intraoperative blood loss was significantly more in
group C than in group A and B.

12.36 minutes, and 158.74±15.36 minutes,
respectively. Differences in operation times
between the three groups were statistically significant (P<0.05). There were no significant differences in operation times between experimental groups A and B (P>0.05). Operation
times in experimental group C were significantly longer than those in experimental groups A
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Lengths of stay in experimental groups A, B,
and C were 6.82±1.63 days, 10.57±2.78 days,
and 14.87±3.67 days, respectively. Differences
in length of hospital stay between the three
groups were statistically significant (P<0.05).
Lengths of hospital stay in experimental group
C were the longest, followed by experimental
group B. Patients in experimental group A had
the shortest lengths of hospital stay (all P<
0.05) (Figure 3). Postoperative exhaust times
in experimental groups A, B, and C were
41.74±8.75 hours, 56.84±10.27 hours, and
86.77±13.34 hours, respectively. There were
statistically significant differences in postoperative exhaust time (P<0.05) between the three
groups. Postoperative exhaust times in experimental group C were the longest, followed by
experimental group B. Times were the shortest
in experimental group A (all P<0.05) (Figure 4).
Postoperative defecation times in experimental groups A, B, and C were 3.27±1.26 days,
4.53±1.17 days, and 5.46±1.07 days, respectively. Differences in defecation times were statistically significant between the three groups
(P<0.05). Defecation times in experimental group C were the longest, followed by experimental group B. Times were the shortest in experimental group A (all P<0.05) (Figure 5). Nursing
satisfaction scores in experimental groups A,
B, and C were 92.37±4.82 points, 79.86±
8.04 points, and 63.59±8.24 points, respectively. Differences in nursing satisfaction scores were statistically significant between the
three groups (P<0.05). Nursing satisfaction
scores in experimental group C were the lowest, followed by experimental group B. Scores
were the highest in experimental group A (all
P<0.05) (Figure 6). The incidence of complications (including one and more than one complications) in experimental groups A, B, and C
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Figure 3. Time of hospitalization for the three groups
of patients. *Represents hospitalization time compared with experimental group A, P<0.05. #represents hospitalization time compared with experimental group B, P<0.05. Experimental group C had the
longest hospital stay, followed by the experimental
group B, and experimental group A had the shortest
hospital stay.

Figure 4. Postoperative venting times for the three
groups of patients. *Represents postoperative ventilatory time compared with experimental group
A, P<0.05. #Represents postoperative ventilatory
time compared with experimental group B, P<0.05.
Among them, group C had the longest postoperative
exhalation time, followed by experiment group B, and
experiment group A had the shortest postoperative
exhalation time.

was 1.61%, 11.49%, and 37.11%, respectively.
There was statistically significant differences
in incidence of complications between the three groups (P<0.05). The incidence of complications was highest in experimental group C
11776

Figure 5. Postoperative defecation times in three
groups of patients. *Represents postoperative defecation time compared with experimental group
A, P<0.05. #Represents postoperative defecation
times compared with experimental group B, P<0.05.
Experimental group C had the longest postoperative
defecation time, followed by experimental group B.
Experimental group A had the shortest postoperative
defecation times.

Figure 6. Three groups of patient care satisfaction
scores. *Represents a comparison with experimental A group’s nursing satisfaction score, P<0.05.
#Represents the score of satisfaction with the experimental group B, P<0.05. Experimental group C
had the lowest satisfaction rate of care, followed by
experimental group B, and experimental group A had
the highest satisfaction rate.

(P<0.05), followed by experimental group B
(P<0.05). The incidence was the lowest in
experimental group A (P<0.05) (Table 2).
Prognostic indicators for patients
Of the 582 patients with sigmoid colon cancer,
580 patients were successfully followed up.
The success rate of follow up was 99.66%. Of
Int J Clin Exp Med 2018;11(11):11772-11780
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Table 2. Comparison of complications in three groups of patients [n (%)]

Incision bleeding
lung infection
Nausea and vomiting
Intestinal obstruction
Urinary system infection
Incidence of complications (%)

Experiment A group Experiment B group Experiment C group
(n=249)
(n=174)
(n=159)
1 (0.40)
2 (1.15)
12 (7.55)
2 (0.80)
10 (5.75)
19 (11.95)
5 (2.01)
12 (6.90)
26 (16.35)
0 (0.00)
2 (2.30)
14 (8.81)
0 (0.00)
1 (0.57)
9 (5.66)
*
1.61
11.49
37.11*,#

F

P

0.94
0.93
0.93
0.93
0.94
8.64

0.06
0.07
0.08
0.07
0.06
0.02

Note: *Represents complication rate compared with experimental group A, P<0.05. #Represents incidence of complications
compared with experimental group B, P<0.05.

Figure 7. Gastrointestinal function recovery scores in
three groups of patients. *Representative and experimental group A gastrointestinal function recovery
score comparison, P<0.05. #Represents gastrointestinal function recovery scores compared with experimental group B, P<0.05. Experimental A group had
the highest scores, followed by experimental group
B, and experimental group C scored the lowest.

these, 1 in experimental group A and 1 in experimental group C were lost to follow up.
Recovery scores of gastrointestinal function in
experimental groups A, B, and C were 86.57±
7.37 points, 70.54±10.53 points, and 62.53±
8.69 points, respectively. Differences in gastrointestinal function recovery scores between
the three groups were statistically significant
(P<0.05). Scores in experimental group A were
the highest, followed by experimental group B.
Scores were lowest in experimental group C (all
P<0.05) (Figure 7).
Discussion
Sigmoid colon cancer is a common malignancy,
mostly found in middle-aged and elderly peo-
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ple. As human body function weakens with
age, patient surgical tolerance naturally decreases. Natural resuscitation capabilities are
weakened after patients undergo a series of
post-traumatic surgeries, including surgical resection and lymphatic dissection. This is one
of the reasons contributing to differences in
patient prognosis [16, 17]. With recent improvements in laparoscopic techniques, they have
been widely used in clinical surgery for the
removal of various types of tumors [18]. Laparoscopic invasive surgery is characterized by
minimal trauma and rapid recovery. It is also
very effective in the investigation of subtle
tumor lesions. At present, there are many related studies [19-21] reporting that clinical and
prognostic effects of laparoscopic surgery for
tumor diseases are significantly better than those of traditional open surgery. Laparoscopy is
the first choice for tumor resection. For some
obstinate tumors, such as sigmoid colon cancer, high local recurrence and metastatic rates
after surgery remain barriers to overcome in
clinical practice. FTS was first proposed by
Danish abdominal surgeons Kehlet and Wilemore. They mentioned that multiple pathophysiological adjustments before, during, and after
abdominal surgery should be carried out to
reduce risk of stress and infection caused by
surgery [22]. With continuous progress in research, FTS has been demonstrated to have
extremely high application value in all types of
abdominal surgery. However, there are few
related studies on sigmoid colon cancer. Therefore, through research and analysis, laparoscopic surgery combined with FTS may maximize the prognosis of patients with sigmoid
colon cancer and provide scientific reference
and guidance for clinical treatment of sigmoid
colon cancer.
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Results of this present study demonstrated
that laparoscopic surgery combined with FTS
(experimental group A) was significantly superior to conventional large-open surgery (experimental group C) in terms of intraoperative and
postoperative indicators. Compared with laparoscopic surgery alone (experimental group B),
there were no significant differences in intraoperative indicators, suggesting that laparoscopic surgery can reduce the degree of body
damage in patients with sigmoid colon cancer.
Compared with traditional open surgery, it has
higher application value. Combined with application of the FTS model, it can effectively
improve prognosis and is the best choice for
treatment of sigmoid colon cancer among the
three methods. Laparoscopic surgery, using
the latest technology, can achieve a more precise surgical incision, with less severe surgical
trauma, better internal environment stability,
and shorter postoperative recovery times. It
can not only greatly increase the visual field of
small lesions during surgery and enhance the
integrity of lesion resection and lymphatic dissection, but also ensure the stability of patient internal environments through a smaller
traumatic incision, reduce stress response
caused by surgery, and minimize incidence of
postoperative complications and risk of infection [23]. This study also compared incidence
of postoperative complications among the three groups of patients. However, laparoscopic
surgery requires that surgeons have higher professional quality knowledge to improve success rates of surgery. Application of FTS is
based on laparoscopic surgery and requires a
series of physiological arrangements before
surgery to reduce patient insulin resistance
and decomposition of metabolic capacity. These include strict intraoperative control and
adjustment of patient anesthesia and fluid supplements to reduce unforeseen accidents during surgery and postoperative assistance enabling patients to undergo timely rehabilitation
training, promoting healing of muscles and incisions, and improving the body’s immune metabolism [24]. In the process of patient admission, FTS requires nurses to pay close attention to patient vital signs and increase the time
of communication with patients [25]. This not
only allows patients to be more fully prepared
during surgery but also improves patient psychological states, promoting prognosis. Intake
of an appropriate diet as soon as possible after
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surgery not only plays a protective role in the
intestinal mucosa but can also inhibit patient
intestinal flora shift phenomenon, further promoting the recovery of patients. In this present
study, patients with intestinal obstruction in
experimental group A demonstrated this fact.
Patient physical activity after surgery can also
greatly improve occurrence of venous thrombosis in the lower extremities and reduce risk of
pulmonary infection. Rapid recovery of body
function is a key factor determining prognosis.
This study compared physiological parameters
of patients with sigmoid colon cancer undergoing laparoscopic surgery combined with FTS,
laparoscopic surgery alone, or traditional large
open laparotomy. The aim of this study was to
explore the application value of laparoscopic
surgery combined with FTS for sigmoid colon
cancer. There are limitations to this study.
There was a relatively limited number of study
subjects with a small age span. The present
researchers will conduct a long-term follow up
survey for this study’s subjects and continue
to improve and perfect experiments in the
future to achieve the best experimental results.
In summary, the use of laparoscopy combined
with FTS can effectively reduce incidence of
injury and complications in patients undergoing
sigmoid colon resection. It can greatly improve
the prognosis of patients and is worthy of promotion in clinical practice.
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