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Rapid rehabilitation nursing in postoperative patients
with colorectal cancer and quality of life
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Abstract. This study investigated the application of rapid
rehabilitation nursing in postoperative patients with colorectal
cancer (CRC) and its effect on quality of life (QOL). A
prospective analysis was performed on 154 patients with CRC,
after radical resection in The Central Hospital of Wuhan from
February 2011 to April 2015. During the perioperative period,
96 patients (study group) received fast-track surgery (FTS)
and 58 patients (control group) received routine surgery. The
postoperative data of patients in the two groups were analyzed
in terms of the first anus exhaustion time, the first time getting
out of bed, first time eating liquid food, first defecation
time, the time of drainage tube removal, time of gastric tube
removal, time of suture removal, hospital stay and surgical
expenses. Visual Analogue Scale (VAS) was used to assess
postoperative pain. The re-hospitalization rate, the incidence
of complications 30 days after operation, the survival and QOL
scores were analyzed. After discharge patients were followed
up for 3 years to observe the 3-year overall survival (OS). VAS
scores were lower in the study group than that in the control
group at 6, 12, 24, 48 and 72 h after operation (P<0.05).
The re-hospitalization rate and incidence of complications
30 days after operation were lower in the study group than
those in the control group (P<0.05). Before nursing, there was
no statistically significant difference in QOL score between
the two groups (P>0.05), whereas after 3 and 12 months of
nursing, QOL score was significantly higher in the study
group than that in the control group (P<0.05). QOL score in
the two groups increased with time, and there were differences
between the two groups at each time-point (P<0.05). There
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was no significant difference in the 3-year OS between the two
groups (P>0.05). In conclusion, effectively improving patients'
psychological state, reducing complications and relieving
pain, the FTS during the perioperative period of CRC surgery
promotes postoperative rehabilitation, reduces economic pres-
sures and improves QOL.

Introduction

Colorectal cancer (CRC), the most common malignant tumor
of the digestive tract (1), occurs mostly in countries with low
educational level and poor quality of life (QOL), especially
in people with unhealthy living and dietary habits (2). With
the development of technology and economy, people's pace of
life is getting faster, but the QOL gradually declines. In recent
years, the incidence of CRC has increased steadily, accounting
for >15% of the systemic malignant tumors (4), and the age of
onset has become younger (3), which is mostly 50-60 years (5).
CRC has a high mortality rate, which seriously threatens
people's life.

QOL is a medical professional concept comprising social,
psychological and material fields (6), which was not valued in
the beginning because of limited medical conditions. However,
with the development of modern medicine and the changes in
the treatment of tumors, killing tumor cells, reducing tumor
diameter and improving tumor differentiation while amelio-
rating patients' mental state have become crucial (7). Most
patients believe that the treatment is unsuccessful if it causes
severe adverse reactions and even affects QOL (8). QOL mainly
determines the bodily functions (discomfort, fatigue, sleep
quality and sensory function), the psychological state (effects
of negative emotions on themselves, on self-confidence, and
on learning, memory, thinking and cognitive ability), the inde-
pendent ability of daily living, social relations, interpersonal
relationships, social returns and the environment (work envi-
ronment, family environment, property resources and physical
safety) (9).

In recent years, fast-track surgery (FTS) concept has been
strongly promoted in developed countries of Europe and
America (10). It refers to carrying out optimized treatment
measures on patients during the perioperative period based on
medical theory, in order to reduce the surgical stress response
of the body (11). The treatment involves surgeons-in-charge,
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anesthesiologists, nurses, ICU physicians, dieticians, rehabili-
tation therapists, psychological counselors, family members,
relatives and friends (12). According to a study, FTS shortens
hospital stay, reduces postoperative complications and hospital
cost, and increases inpatient satisfaction (13).

With the improvement of surgery and multi-element
comprehensive treatment, such as radiotherapy and chemo-
therapy, patients with CRC are mainly treated with laparoscopy
combined with radiotherapy and chemotherapy (14). Although
the efficacy is improved and the radical rate is increased, the
5-year survival rate after radical resection remains unsatisfac-
tory at ~60% (15). Additionally, multi-element comprehensive
treatment causes adverse reactions, negatively affecting the
patients' daily life, the psychological state and work ability (16).
Therefore, identifying ways to improve the postoperative QOL
of patients with CRC is imperative.

In this study, the application of FTS concept in patients
with CRC and its effect on QOL were investigated regarding
the safety and feasibility of FTS in promoting postoperative
recovery, in order to provide a reference for clinical practice.

Patients and methods

Clinical baseline data. A prospective analysis was performed
on 154 patients with CRC after radical resection in The Central
Hospital of Wuhan from February 2011 to April 2015. All
patients underwent colonoscopy before operation, and were
pathologically diagnosed with CRC. According to patients'
wishes and choices, 96 patients receiving FTS during the peri-
operative period served as the study group, including 36 males
and 60 females, with a mean age of 55.38+15.12 years;
58 patients receiving routine surgery served as the control
group, including 24 males and 34 females, with a mean age of
56.17+15.81 years.

Inclusion and exclusion criteria. Inclusion criteria: patients
with a first-listed diagnosis with CRC; patients =18 years of age;
patients who received regular postoperative follow-up; patients
who were willing to cooperate with the survey and completed
the scale independently. All patients who participated in this
research had complete clinical data. The study was approved
by the Ethics Committee of The Central Hospital of Wuhan,
Tongji Medical College, Huazhong University of Science and
Technology (Wuhan, China). The patients and their family
members were fully informed and signed a consent form.
Exclusion criteria: patients with recurrent CRC; patients
with diabetes mellitus; patients with immune diseases;
patients with cardiac-cerebral vascular diseases; patients with
preoperative intestinal obstruction and hemorrhage.

FTS concept

Preoperative preparation. Three days before operation,
psychological intervention was performed on patients, with the
cooperation of family members and friends. The medical staff
explained nursing knowledge, emergency measures and how
to cooperate with the staff during the perioperative period.
Before operation, the staff established a mutual trust relation-
ship with patients to improve their compliance, and carried
out psychological counseling to help patients handle preop-
erative pressure and the fear of operation. Patients were fasted
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for 6 h before operation, and were orally administered with
500 ml of 10% glucose (Chongqing Daxin Pharmaceutical
Co., Ltd.; PKU International Healthcare Group; SFDA
approval no. H50021372) at 2 h before operation, which
effectively reduced postoperative insulin resistance, preop-
erative hunger and psychological pressure. Nutritional Risk
Screening (NRS) (17) was used for preoperative nutritional
assessment. Patients with NRS score =3 points were given
nutritional support and were subjected to operation after the
indicators reached the standard levels, whereas patients with
NRS score <3 points were subjected to operation.

Intraoperative measures. Short-acting general anesthetics
combined with short-acting regional block anesthetics were
used during the operation. According to some scholars, this
regimen is optimal because it prolongs the analgesic effect of
drugs, reduces the postoperative stress response, and main-
tains the normal physiological function of patients. Liquid was
strictly controlled during the operation, and a heating machine
was used to maintain patients' normal body temperature, so as
to prevent cardiac overload, water poisoning, cell edema and
other symptoms.

Postoperative nursing. After operation, patients were given
non-steroidal anti-inflammatory drugs and self-controlled
analgesic mercury for preventing pain, and were intramuscu-
larly injected with 40 mg of parecoxib sodium (Pharmacia and
Upjohn Co.; SFDA approval no. J20080045) for 3 consecutive
days, twice daily. Patients carried out activities on the day of
operation, got out of bed for 4 h on the 1st day after operation,
and were also subjected to microwave treatment for abdominal
operation. Low-power red laser (Red and blue light therapy
apparatus, BH-3L; Beijing Zeao Medical Technology Co.,Ltd.)
was used to irradiate the incision area, which promoted the
healing of the incision tissue, and a paste promoting intestinal
tract movement was affixed to the navel. Patients drank water
on the day of operation and ate liquid food on the 1st day after
operation. Antibiotics were injected only on the 1st day after
operation, and the bladder balloon was removed the next day.

Discharge standards. With regular exhaustion, patients could
be discharged if they were fully active and free to eat ordinary
food, with stable vital signs, good home environment and no
obvious pain.

Routine surgical concept

Preoperative preparation. Patients ate liquid food 3 days
before operation, fasted 12 h before operation and were also
restricted from having water 8 h before surgery. At the same
time, they were orally administered with laxative and subjected
to clean enema.

Intraoperative measures. A nasogastric tube was inserted
until the passage of gas by anus, and general anesthetics were
used during the operation.

Postoperative nursing. After operation, dolantin (SFDA
approval no. H63020170), morphine (SFDA approval
no. H63020013) (both from Qinghai Pharmaceutical Co., Ltd.)
and other opioid agents were used for analgesia, and patients
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Table I. Baseline data of patients in the study and the control group (n, mean + SD).
Category Study group (n=96) Control group (n=58) vt P-value
Sex 0.229 0.733
Male 36 24
Female 60 34
Age (years) 55.38+15.11 56.17+15.81 0.309 0.758
Body mass index (kg/m?) 0.577 0.496
<24 57 38
=24 39 20
Preoperative Hb (g/1) 124.53+18.64 122.48+20.21 0.641 0.523
Preoperative Alb (g/1) 41.23+342 40.53+2.68 1.331 0.185
Preoperative blood glucose (mmol/l) 5.11£1.25 5.21+1.03 0.513 0.609
Preoperative CRP (mg/1) 9.61+3.21 10.22+3 .91 1.051 0.295
Tumor location
Left half 12 8 0.053 0.810
Right half 16 11 0.132 0.827
Sigmoid 23 15 0.071 0.848
Rectum 45 24 0.442 0.616
Tumor stage
I 26 14 0.163 0.710
I 41 26 0.066 0.867
I 29 18 0.774 0451

drank water and ate after exhaustion. Before normal diet,
intravenously infused nutrient solution was used as the nutri-
tional support, and antibiotics were discontinued after patients'
haemogram and body temperature returned to normal.

Discharge standards. Patients could be discharged if they
took their own oral diet and were able to walk independently,
without intravenous infusion of antibiotics.

Observational indexes

General information. Age, sex, body mass index, pathological
staging, tumor location and other general baseline data were
recorded.

Observational indexes of recovery. The postoperative data
of patients in the two groups were analyzed in terms of
the first anus exhaustion time, the first time getting out of
bed (muscle strength >4, VAS <3, no discomfort in chief
complaint), the first time eating liquid food (control group:
after first defection; study group: 1st day after surgery), the
first defecation time, time of drainage tube removal (control
group: drainage <10 ml/day; study group: the 2nd day after
surgery), time of gastric tube removal (after first intake of
liquid food), time of suture removal (wound healing level
of 1), hospital stay and surgical expenses. Visual Analogue
Scale (VAS) (18) was used to assess postoperative pain at 6,
12, 24,48 and 72 h after operation. The re-hospitalization rate
and incidence of complications (gastrointestinal dysfunction,
intestinal anastomotic fistula, and wound infection) 30 days
after operation, and survival were analyzed. After discharge,

patients were followed up for 3 years to observe the 3-year
overall survival (OS).

Determination of QOL. The QOL measurement scale of
patients with cancer, developed by the European Organization
for Research on Treatment of Cancer, was used as the judg-
ment basis (19). QOL before operation, at 3 and 12 months
after nursing was assessed. Functional and symptom scales
were included. Functional scale: physical function (PF), social
function (SF), cognitive function (CF), role function (RF),
and emotional function (EF). Symptom scale: constipa-
tion (CO), poverty (PO), insomnia disorder (ID), diarrhea (DI),
dyspnea (DY), and anorexia (AN). The higher the functional
and symptom scale scores were, the better the QOL was.

Interview methods. Surviving patients after discharge were
interviewed by telephone. Patients who were extremely
elderly, had poor communication, poor physical quality during
the follow-up period were interviewed through return visit in
patients' houses or consulting with relatives. The follow-up
ended on April 2018, and the OS was calculated as the time
from the 1st day after operation to the date of last follow-up
or death.

Statistical analysis. In this study, SPSS 17.0 (SPSS, Inc.)
software package was used to statistically analyze the data
and generate the graphs. Enumeration data were expressed as
rate (%) and tested by % test. Measurement data were expressed
as mean + standard deviation (mean + SD), and tested by t-test.
Independent samples t-test was used for comparisons between
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Table II. Comparison of postoperative basic indicators between the study and the control group (mean + SD).

Category Study group (n=96) Control group (n=58) t P-value
First anus exhaustion time (h) 51.12+7 .41 73.18+5.83 19.340 <0.001
First leaving-bed time (h) 37.53+8.52 62.48+9.62 16.770 <0.001
First eating-liquid food time (h) 14.47+£3.53 48.53+6.23 43.330 <0.001
First defecation time (h) 86.45+31.26 112.74+41.24 4474 <0.001
Time of drainage tube removal (h) 4.56x1.22 721+1.73 11.120 <0.001
Time of gastric tube removal (h) 18.32+3.22 97.72+40.17 19.310 <0.001
Time of suture removal (days) 7.12+£1.09 8.46+1.98 5417 <0.001
Postoperative hospital stay (days) 9.46+0.63 11.12+0.52 16.880 <0.001
Operation cost (x10* RMB) 4.73+0.84 5.88+0.73 8.638 <0.001

61 * —=— Study group
" —— Control group

Laq .
0 *
7]
w *
w
S 21

0

0 6 12 18 24 30 36 42 48 54 60 66 72
Time (h)

Figure 1. VAS score in the study group started to decrease at 12 h after opera-
tion, while in the control group it started to decrease at 24 h after operation.
VAS scores were lower in the study group than those in the control group, at
6,12,24, 48 and 72 h after operation. “P<0.05, compared to the study group,
indicating a statistically significant difference. VAS, Visual Analogue Scale.

groups, paired t-test for comparisons within groups, repeated
measures analysis of variance for comparisons at multiple
time-points (denoted by F-value), Bonferroni post hoc test
for pairwise comparisons, and log-rank test for Kaplan-Meier
survival analysis. P<0.05 was considered to indicate a statisti-
cally significant difference.

Results

Baseline data. There were no statistically significant differ-
ences between the study and the control group in terms of
age, sex, body mass index, preoperative Hb, preoperative Alb,
preoperative blood glucose, preoperative CRP, tumor location
and tumor staging (P>0.05) (Table I).

Postoperative basic observation. After the operation, the first
anus exhaustion time in the study group was 51.12+7.41 h, signif-
icantly earlier than 73.18+5.83 h in the control group (t=19.340,
P<0.001). The first time getting out of bed in the study group
was 37.53+8.52 h, significantly earlier than 62.48+9.62 h in the
control group (t=16.770, P<0.001). The first time eating liquid
food in the study group was 14.47+3.53 h, significantly earlier
than 48.53+6.23 h in the control group (t=43.330, P<0.001).
The first defecation time in the study group was 86.45+31.26 h,
significantly earlier than 112.74+41.24 h in the control group
(t=4.474, P<0.001). The time of drainage tube removal in

the study group was 4.56+1.22 h, significantly earlier than
7.21+1.73 h in the control group (t=11.120, P<0.001). The time
of gastric tube removal in the study group was 18.32+3.22 h,
significantly earlier than 97.72+40.17 h in the control group
(t=19.310, P<0.001). The time of suture removal in the study
group was 7.12+1.09 h, significantly earlier than 8.46+1.98 h
in the control group (t=5.417, P<0.001). The hospital stay in the
study group was 9.46+0.63 days, lower than 11.12+0.52 days
in the control group (P<0.001). The surgical expenses in the
study group were 4.73+0.84, lower than 5.88+0.73 in the
control group (P<0.001) (Table II).

Postoperative pain observation. According to pain assess-
ment, VAS score in the study group started to decrease at 12 h
after operation, while in the control group started to decrease
at 24 h after operation. At 6 h after operation, VAS score in the
study group was 2.31+0.34, lower than 2.98+0.62 in the control
group (t=8.660, P<0.05). At 12 h after operation, VAS score in
the study group was 3.09+0.67, lower than 3.87+0.88 in the
control group (t=6.207, P<0.05). At 24 h after operation, VAS
score in the study group was 2.83+0.85, lower than 4.88+0.79
in the control group (t=14.890, P<0.05). At 48 h after opera-
tion, VAS score in the study group was 1.98+0.74 lower than
2.55+0.72 in the control group (t=4.679, P<0.05). At 72 h after
operation, VAS score in the study group was 1.54+0.48, lower
than 2.04+0.61 in the control group (t=5.646, P<0.05) (Fig. 1).

Re-hospitalization rate and incidence of complications
30 days after operation. The re-hospitalization rate 30 days
after operation in the study group was 3.13%, lower than 13.79%
in the control group (x?=6.204, P=0.021). The incidence
of complications 30 days after operation in the study group
was 5.21%, lower than 17.24% in the control group (x*=5.955,
P=0.023). There was no statistically significant difference in
the incidence of separate complications (P>0.05) (Table III).

QOL scores at different time-points. QOL score was compared
between the two groups before nursing, at 3 and 12 months after
nursing. Before nursing, there was no statistically significant
difference between the study and the control group (P>0.05),
whereas after 3 and 12 months of nursing, QOL score was
significantly higher in the study group than that in the control
group (P<0.001). QOL scores in the two groups increased with
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Table III. Comparison of the re-hospitalization rate and incidence of complications 30 days after operation between the study

and the control group [n (%)].

Category Study group (n=96) Control group (n=58) x> P-value
Re-hospitalization rate 3(3.13) 8 (13.79) 6.204 0.021
Incidence of complications 5(5.21) 10 (17.24) 5.955 0.023
Gastrointestinal dysfunction 1(1.04) 3(5.17) 1.079 0.299
Intestinal anastomotic fistula 0 (0.00) 1(1.72) 0.256 0.798
Wound infection 4 (4.17) 6 (10.34) 1.170 0.242
Table I'V. Changes in QOL score at different time-points (mean + SD).
QOL score
Time Study group (n=96) Control group (n=58) t P-value
Before nursing 65.17+£5.26 65.19+6.02 0.025 0.980
3 months after nursing 82.77+6.21 77.78+4 .54 5.326 <0.001
12 months after nursing 91.08+6.37 84.55+5.94 6.324 <0.001
F 436.687 171.376
P-value <0.001 <0.001
QOL, quality of life.
Table V. QOL at 3 months after nursing in the study and the control group (mean + SD).
Category Study group (n=96) Control group (n=58) t P-value
Functional scale
PF 88.46+2.49 89.26+3.78 1.583 0.116
SF 77.45+2 .35 64.57+3.69 26.470 <0.001
CF 93.16+2.36 93.63+1.42 1.373 0.172
RF 82.13£3.24 73.35+4.24 14.470 <0.001
EF 85.74+5.45 68.23+2.93 22.560 <0.001
Symptom scale
CcO 8.32+0.77 11.73+1.54 18.270 <0.001
PO 6.54+1.01 10.23+0.69 17.960 <0.001
ID 3.75+£0.78 3.26+0.98 1.188 0.237
DI 7.24+1.53 12.37+1.87 18.520 <0.001
DY 4.67+1.35 4.88+1.53 0.889 0.375
AN 1.24+0.42 1.35+0.44 1.547 0.124

QOL, quality of life; PF, physical function; SF, social function; CF, cognitive function; RF, role function; EF, emotional function; CO, constipa-

tion; PO, poverty; ID, insomnia disorder; DI, diarrhea; DY, dyspnea; AN, anorexia.

time, and there were differences between the two groups at  SF score in the study group was 77.45+2.35, higher than

each time-point (P<0.001) (Table IV).

64.57+3.69 in the control group (t=26.470, P<0.001). RF score

in the study group was 82.13+3.24, higher than 73.35+4.24 in
QOL at 3 months after nursing. At 3 months after nursing,there  the control group (t=14.470, P<0.001). Also, EF score in the
were statistically significant differences in SF, RF, EF, CO, study group was 85.74+5.45, higher than 68.23+2.93 in the
PO and DI scores between the two groups (P<0.001), but no  control group (t=22.560, P<0.001). In the symptom scale, the
significant differences were observed in other scores (P>0.05).  CO score in study group was 8.32+0.77, lower than 11.73+1.54
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Table VI. QOL at 12 months after nursing in the study and the control group (mean + SD).

Category Study group (n=96) Control group (n=58) t P-value

Functional scale
PF 97.34+2.04 96.68+2.35 1.836 0.068
SF 95.78+3.46 87.38+2.29 16.430 <0.001
CF 93.96+2.89 93.48+3.73 0.893 0.373
RF 92.43+3.19 84.15+5.28 12.140 <0.001
EF 96.28+2 .46 91.21£2.02 12.230 <0.001

Symptom scale
CO 3.45+1.21 3.77+1.02 1.684 0.094
PO 4.89+1.02 5.11+£0.59 1.497 0.136
ID 2.33+0.48 2.19+0.46 1.781 0.077
DI 4.65+1.24 4.76+1.39 0.510 0.611
DY 342+1.15 3.38+1.22 0.204 0.838
AN 0.87+0.24 0.91+0.26 0971 0.333

QOL, quality of life; PF, physical function; SF, social function; CF, cognitive function; RF, role function; EF, emotional function; CO, constipa-
tion; PO, poverty; ID, insomnia disorder; DI, diarrhea; DY, dyspnea; AN, anorexia.
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Figure 2. Comparison of the survival rates between the study and the con-
trol group. An interview at 36 months was carried out on patients of the
two groups. The 3-year OS was 64.58% in the study group, and 62.07% in
the control group, with no significant difference between them (*=0.552,
P=0.458). OS, overall survival.

in the control group (t=18.270, P<0.001). PO score in the study
group was 6.54+1.01, lower than 10.23+0.69 in the control
group (t=17.960, P<0.001). Also, DI score in the study group
was 7.24+1.53, lower than 12.37+1.87 in the control group
(t=18.520, P<0.001) (Table V).

QOL at 12 months after nursing. At 12 months after nursing,
there were statistically significant differences in SF, RF,
and EF scores between the two groups (P<0.001), but no
significant differences in any other score (P>0.05). SF score
in the study group was 95.78+3.46, higher than 87.38+2.29 in
the control group (t=16.430, P<0.001). RF score in the study
group was 92.43+3.19, higher than 84.15+5.28 in the control
group (t=12.140, P<0.001). Also, EF score in the study group
was 96.28+2.46, higher than 91.21+2.02 in the control group
(t=12.230, P<0.001) (Table VI).

Survival of the study and the control group. An interview at
36 months was carried out on patients in the study and control

groups. The 3-year OS was 64.58% in the study group and
62.07% in the control group, with no significant difference
between them (x*=0.552, P=0.458) (Fig. 2).

Discussion

As a common tumor disease with a high incidence and
mortality rate, CRC seriously affects human health (20). It is
treated with surgical resection assisted by radiotherapy and
chemotherapy (21). This treatment improves the local control
rate and overall survival rate and prolongs the life span of
patients, but it also aggravates toxic and other side-effects
because of its diversification (16), and also affects QOL for
a long time. In recent years, QOL is increasingly valued by
people. At present, the treatment of cancer has changed from
the improvement of operative effects and survival rate to the
prolongation of survival, improvement of QOL and reduction of
psychological burden and adverse reactions (22). Postoperative
rehabilitation is influenced by various factors. Routine surgical
concept is limited because it reduces the surgical stress and
improves clinical efficacy of patients with CRC only from the
perspective of surgery, ignoring mental health and QOL and,
fails to meet the demands for surgical nursing (23).

FTS, a new surgical nursing model that has been widely
used in the nursing of gynecology, orthopedics and general
surgery (24), refers to nurses, anesthesiologists, patients'
relatives, surgeons, dietitians and rehabilitation therapists
cooperating to minimize stress response during the periopera-
tive period, promote postoperative rehabilitation, and reduce
hospital stay and expenses (25). According to FTS concept,
psychological nursing is feasible during the perioperative
period because it promotes clinical treatment. Before operation,
most surgical patients suffer from anxiety, fear, nervous-
ness and other psychological disorders, which interfere with
anesthesia and operation, and thereby affect clinical efficacy.
Psychological intervention in patients undergoing laparoscopy
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during the perioperative period eliminates the nervousness and
fear of operation, reduces psychological burden and improves
the tolerance to operation and anesthesia (26).

Compared with routine surgical concept, FTS concept
is superior during and after operation, which allows for the
selection of the combination of short-acting anesthetics and
excludes opioid anesthetics. Opioid anesthetics have a strong
analgesic effect, but they affect gastrointestinal motility and
intestinal secretion, thereby resulting in slow colonic transit
and inhibition of defecation reflex (27), which is not conducive
to postoperative rehabilitation. According to routine surgical
concept, patients with CRC should be orally administered
with laxative and subjected to clean enema before operation.
However, according to a study, bowel preparation is not benefi-
cial to patients undergoing CRC surgery, which may even
increase the incidence of postoperative intestinal anastomotic
leak (28). According to FTS concept, the removal of urethral
catheter and drainage tube on the 2nd day after operation
reduces patients' psychological burden and infection rate of
wounds. Preoperative fasting and water deprivation for a long
time causes thirst, hunger, anxiety, hypoglycemia and hypo-
tension (29). According to FTS concept, 500 ml of 10% oral
glucose taken orally at 2 h before operation effectively reduces
postoperative insulin resistance and preoperative hunger and
psychological pressures. According to Ding et al (30), FTS
nursing reduces the incidence of complications, shortens
hospital stay, and improves nursing satisfaction of patients with
CRC. This is similar to our findings. FTS concept is believed
to provide systematic and comprehensive nursing for patients,
which is conducive to recovery.

In this study, the first anus exhaustion time, the first
time getting out of bed, the first time eating liquid food, the
first defecation time, time of drainage tube removal, time of
gastric tube removal, time of suture removal, hospital stay and
surgical expenses in the study group were shorter than those
in the control group (P<0.001), indicating that compared with
the routine surgical concept, patients with CRC receiving FTS
have more stable vital signs, shorter hospital stay, less surgical
expenses, lower hospital expenses and faster recovery. At
12 h after operation, VAS score was the highest in the study
group, and then gradually decreased. Also, VAS scores were
lower in the study group than those in the control group at 6,
12, 24, 48 and 72 h after operation (P<0.05), indicating that
FTS concept for the nursing of patients with CRC can reduce
pain. The re-hospitalization rate and incidence of complica-
tions 30 days after operation were lower in the study group
than those in the control group (P<0.05), suggesting that
FTS concept for the nursing of patients with CRC can reduce
the incidence of postoperative complications, conducive to
postoperative recovery. According to QOL evaluation, before
operation there were no significant differences between the
two groups (P>0.05). The QOL scores in the study group
were significantly higher than those in the control group at
3 and 12 months after nursing (P<0.05), indicating that the
FTS concept can better restore patients' social function and
reduce gastrointestinal dysfunction. FTS concept for the
nursing of patients in the long run is beneficial to their behav-
ioral activities.

In conclusion, effectively improving patients' psycho-
logical state, reducing complications and improving pain, the
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FTS concept during the perioperative period of CRC surgery
promotes postoperative rehabilitation, reduces economic
pressures and improves QOL. Therefore, the safe, feasible
FTS concept with good efficacy is an effective perioperative
management model, and is worthy of clinical promotion.
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