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Abstract

Objective: The aim of this study was to evaluate the feasibility and necessity of

enhanced recovery after surgery in elderly patients with colorectal cancer by observ-

ing inflammatory markers and postoperative complications.

Methods: Hospitalized colorectal cancer patients from the Affiliated Hospital of Jiangsu

University from January 2021 to September 2022 were included in the study and

divided into two groups: Enhanced Recovery After Surgery (ERAS) and non-ERAS. Data

on postoperative inflammatory markers and complications were also collected.

Results: A total of 313 patients with colorectal cancer were included: 182 in the

ERAS group and 131 in the non-ERAS group. The patients in the ERAS group had sig-

nificantly shorter days of postoperative hospitalization, urinary catheter and drainage

tube withdrawal times, and recovery of bowel function (P < .05) than those of the

non-ERAS group. Moreover, the ERAS group had lower hospitalization expenses than

those of the non-ERAS group (P < .05). However, the procalcitonin and tumor necro-

sis factor (TNF)-α levels in the ERAS group was significantly lower than those in the

non-ERAS group on postoperative days 1 and 3 (P < .05), and the interleukin (IL)-6

and IL-10 levels in the ERAS group were significantly lower than those in the non-

ERAS group on the 1st, 3rd, and 5th postoperative days (P < .05). The C-reactive pro-

tein (CRP) and white blood cell (WBC) levels in the ERAS group were lower than

those in the non-ERAS group on postoperative days 3 and 5 (P < .05). However, the

hemoglobin levels did not differ significantly (P > .05). The albumin levels did not dif-

fer significantly between the two groups before surgery (P > .05); however, the albu-

min level in the ERAS group was higher than that in the non-ERAS group on

postoperative days 3 and 5 (P < .05). The ERAS patients had lower albumin levels

after surgery than those of the non-ERAS patients (P < .05).

Conclusion: ERAS leads to a series of perioperative optimization measures, thereby

reducing the postoperative stress response in elderly patients with colorectal cancer

and the occurrence of perioperative complications.

K E YWORD S

colorectal cancer, elderly, enhanced recovery after surgery, short-term complications, stress

Received: 18 August 2023 Revised: 12 December 2023 Accepted: 28 December 2023

DOI: 10.1002/cnr2.1979

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,

provided the original work is properly cited.

© 2024 The Authors. Cancer Reports published by Wiley Periodicals LLC.

Cancer Reports. 2024;7:e1979. wileyonlinelibrary.com/journal/cnr2 1 of 9

https://doi.org/10.1002/cnr2.1979

https://orcid.org/0000-0002-0048-811X
https://orcid.org/0009-0001-8644-1071
mailto:1356573444@qq.com
http://creativecommons.org/licenses/by/4.0/
http://wileyonlinelibrary.com/journal/cnr2
https://doi.org/10.1002/cnr2.1979


1 | INTRODUCTION

According to the colorectal cancer statistics published in 2020, a total of

147 950 patients with colorectal cancer were newly diagnosed in the

United States, with the third highest mortality rate among all cancer

patients.1 In China, 55 477 new patients of colorectal cancer were

expected to be diagnosed in the country in 2020, ranking second among

all types of tumors.2 Meanwhile, according to the statistics published in

Europe and America, among the 140 000 patients diagnosed with colo-

rectal cancer in 2018, about 60% were older than 65 years,3 and The

National Health Commission reported that the number of elderly people

in China reached more than 200 million by the end of 2021, accounting

for 14.2% of the total population. The intensification of population aging

globally is expected to cause an increase in the need for operation of

elderly patients with colorectal cancer.

Age is considered to be a risk factor for postoperative complica-

tions; thus, as compared to younger patients, elderly patients have more

complications,4–6 and those with colorectal cancer are usually compli-

cated with underlying diseases, such as hypertension, diabetes, and

heart disease, which could lead to difficulties in postoperative recovery

and higher postoperative complications. Enhanced Recovery After Sur-

gery (ERAS) has been widely used in the diagnosis and treatment of dis-

eases, including colorectal cancer,7 and therefore provides a basis for

the postoperative management of elderly patients with colorectal can-

cer. The Chinese Clinical Practice Guidelines for Accelerated Rehabilita-

tion Surgery (2021 Edition)8 regulates the management protocol of

ERAS in gastric surgery, colorectal surgery, hepatobiliary surgery, pan-

creatoduodenectomy, and other types of surgeries, which provides a

guarantee for the application of ERAS techniques in patients with colo-

rectal cancer aged over 65 years. Research has shown that the ERAS

protocol is safe and feasible for patients aged >70 years.9

Studies have shown that the application of ERAS management

protocol in elderly patients with colorectal cancer can accelerate post-

operative recovery, reduce postoperative complications, and improve

the three-year survival rates.10,11 However, there have only been a

few studies on the implementation of accelerated rehabilitation sur-

gery, specifically, for elderly patients with colorectal patients, and

more clinical studies are needed to prove the effects of ERAS on the

postoperative stress state and short-term complications in patients

with colorectal cancer.

With the aim of reducing the occurrence of perioperative compli-

cations and improving the efficacy of colorectal cancer in elderly

patients, the ERAS protocol was applied in this study. Consequently,

the feasibility and necessity of the use of ERAS in patients with colo-

rectal cancer aged >65 years was studied by observing postoperative

stress indicators and complications.

2 | STUDY DATA AND METHODS

2.1 | General information of patients

Patients with colorectal cancer from January 2021 to September 2022 at

the Affiliated Hospital of Jiangsu University were recruited and divided

into two groups: the ERAS group and the non-ERAS group, according to

the perioperative management. There are two wards in the hospital, des-

ignating the two groups in separate wards. Then, patients who would be

undergoing surgery are randomly selected from either ward. All patients

in the ERAS group signed an informed consent form upon admission and

could withdraw from the ERAS group at any time. Informed consent

forms were also required from the patients in the non-EARS group, and

an approval for the research was obtained from the ethics committee of

the hospital in compliance with the ethical guidelines outlined in the 1964

Declaration of Helsinki (Grant No:KY2022H1014-02).

2.2 | Inclusion and exclusion criteria for the
enrolled patients

The patients' inclusion criteria were as follows: (1) age ≥65 years;

(2) no chemotherapy or other neoadjuvant chemotherapy before sur-

gery; (3) consent to receive radical surgery (total mesorectal excision

[TME] or complete mesocolic excision [CME]); and (4) signed consent

form to receive ERAS from the patients or their family members.

The patients' exclusion criteria were as follows: (1) patients with

severe organ dysfunction or intolerance to surgery; (2) patients with

complete intestinal obstruction or receiving an intestinal stent;

(3) patients requiring palliative surgery or emergency surgery;

(4) patients requiring combined resection of surrounding organs;

(5) patients who did not follow the ERAS treatment protocols or

whose data did not meet the requirements; and (6) patients who did

not agree to participate in the ERAS treatment.

2.3 | Perioperative management

Based on multiple versions of the Chinese Clinical Diagnosis and

Treatment Standards for the ERAS protocol and in consideration of

the actual conditions of the patients and resources, a characteristic

ERAS management protocol has been established for the patients in

the study (Table 1). Patients in the ERAS group were strictly managed

according to safety requirements, whereas those in the non-ERAS

group were managed according to traditional concepts. Then, the phy-

sician included in the study determined the number of days it took for

urinary tube extraction and drainage tube extraction as well as the

hospitalization duration of the patients.

2.4 | Observation indicators

According to the inclusion and exclusion criteria, we identified and

selected the participants who could be enrolled in this study, and their

general clinical data were collected: age, sex, body mass index (BMI),

nutrition risk screening score (NRS)-2002 score, presence of comor-

bidities such as hypertension or diabetes, tumor size, number of lymph

node dissection, TNM stage, rate of laparoscopic surgery, and pres-

ence of fistula. The clinical staging of patients was based on the Amer-

ican Joint Committee on Cancer (AJCC) eighth edition grading system.
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Data on postoperative recovery was also collected: postoperative

hospitalization days, urinary tube extraction time, drainage tube

extraction time, recovery of bowel function, hospitalization cost, cost

of Western medicine hospitalization, and frequency of readmission

30 d after surgery. The stress indices of the patients before surgery

and on postoperative days 1, 3, 5, and 7 were analyzed, namely: the

levels of procalcitonin, C-reactive protein (CRP), tumor necrosis

factor-alpha (TNF-α), interleukin (IL)-6, IL-10, albumin, hemoglobin

(HB), and white blood cell (WBC) count; the postoperative

complications of patients and postoperative electrolyte abnormalities

such as hypokalemia, hyponatremia, or hypochloremia; and the num-

ber of patients admitted to the intensive care unit (ICU).

2.5 | Data processing and analysis

In this study, statistical analysis was conducted using the SPSS 25.0

software. The measurement data were presented as mean ± standard

TABLE 1 Specific perioperative management of the enhanced recovery after surgery (ERAS) and non-eras groups.

ERAS group Non-ERAS group

Preoperative

Strengthening of the publicity of ERAS and patient education was done to obtain their

cooperation as well as that of their families. A fatigue monitor and anxiety scale was used to

evaluate preoperative anxiety and fatigue.

Regular publicity and patient education were

done. No fatigue monitor and anxiety scale

were used.

Evaluation of preoperative nutrition and deep vein thrombosis were done. Evaluation of preoperative nutrition and deep

vein thrombosis were done.

Gastric emptying was evaluated the day before surgery. Gastric emptying was not evaluated.

Non-routine fasting and water prohibition were done before surgery. Food intake was restricted

the night before the surgery at 22:00, while fluid intake was restricted 2 h before surgery to

meet the anesthetic requirements. To avoid hunger stress and postoperative insulin resistance,

400 mL and 400 mL of dried suji and maltodextrin fructose drink, a high energy carbohydrate,

were taken orally the night before and 2 h before the operation, respectively.

Fasting was observed for 12 h, and water was

prohibited 6 h before the surgery.

Abdominal transversal fascia block was performed by the anesthesiologist half an hour before the

operation.

Abdominal transversal fascia block was not done.

Compound polyethylene glycol electrolyte powder (139.12 g) was taken orally before the

surgery.

Same as that in the ERAS group.

Prophylactic cefuroxime (1.5 g) was used 30 min before the surgery. Same as that in the ERAS group.

Intraoperative

General endotracheal anesthesia and epidural block anesthesia were administered. General endotracheal anesthesia was

administered.

Anal temperature was monitored using a deep body temperature probe. Air insulation blanket

was used during the operation to prevent stress caused by low temperature and its effect on

coagulation function.

The room temperature was maintained at 24–
26 �C using an air insulation blanket during the

operation. Anal temperature was not

monitored.

Intraoperative blood glucose monitoring was done. Intraoperative blood glucose monitoring was not

done.

Focus was given on controlling the rate of fluid replenishment and monitoring the urine volume. Same as that in the ERAS group.

Postoperative

Cox-II receptor blockers were administered orally and intravenously for analgesia and were

added according to the patients' postoperative pain scores and follow-up results to avoid or

reduce the use of opioid analgesics, which could reduce the impact on the recovery of

intestinal peristalsis function.

Postoperative pump analgesia was administered.

Food and fluid intake were resumed as soon as possible, and less than 25 mL/h of water was

given after reversal of the effects of anesthesia. The patient was instructed to continue to take

dried vegetables and other fluids orally from the first day after surgery.

Routine fasting was done, and the patient

resumed intake of small amounts of fluid after

reversal of the effects of anesthesia.

A detailed activity schedule was provided, and the patients were encouraged to get out of bed

and walk as soon as possible, under the premise of sufficient pain relief, so as to facilitate the

recovery of intestinal function. Four to six trips were done on the first day, and six to eight

trips were done on the second day, recording and the daily distance covered.

Patient education was given; however, a detailed

activity schedule was not provided.

The catheter was removed on the first day after surgery to reduce patient discomfort. The catheter was removed once the patient felt

the urge to urinate.

If a drainage tube was placed, this was removed as soon as possible. If a drainage tube was placed, this was pulled out

before discharge.

HAN ET AL. 3 of 9



deviation (X ± s). To assess the differences between groups, an inde-

pendent sample t-test was performed. On the other hand, the statisti-

cal data were expressed as a percentage (%), and comparisons

between groups were made using either the chi-square test or Fisher's

exact probability method. Statistical significance was set at P < .05.

3 | RESULTS

3.1 | Comparison of the patients' general
clinical data

This study included 313 patients diagnosed with colorectal cancer,

with 182 and 131 participants assigned to the ERAS and non-ERAS

groups, respectively. No significant differences were observed

between the two groups in terms of age, sex, BMI, NRS-2002

score, presence of hypertension or diabetes, rate of laparoscopic

surgery, or other basic physical conditions (P > .05; Table 2). More-

over, in terms of the tumor size, number of lymph node dissec-

tions, clinical stage of the tumor, or the use of prophylactic stoma,

there were no notable differences between the two groups

(P > .05; Table 2).

3.2 | Postoperative recovery of the patient

As compared to those of the patients in the non-ERAS group, the

patients in the ERAS group had significantly shorter postoperative

TABLE 2 General clinical data of patients included in the study.

Determinant ERAS group (n = 182) Non-ERAS group (n = 131) t/χ2-value P-value

Gender [example (%)] 182 131 0.130 .718

Male 101 (55.49) 70 (53.44)

Female 81 (44.51) 61 (46.56)

Age (years,�X ± s) 72.62 ± 5.70 73.61 ± 6.37 0.015 .988

BMI (kg/m2, �X ± s) 23.05 ± 3.48 23.79 ± 3.46 1.860 .064

NRS 2002 score [example (%)] 1.930 .587

2 points 66 (36.3) 46 (35.1)

3 points 70 (38.5) 59 (45.1)

4 points 32 (17.6) 17 (13.0)

5 points 14 (7.6) 9 (6.8)

Hypertension [example (%)] 0.078 .938

Yes 102 (56.0) 74 (56.5)

No 80 (44.0) 57 (43.5)

Diabetes mellitus 0.804 .422

Yes 31 (17.0) 27 (20.6)

No 151 (83.0) 104 (79.4)

Tumor size (cm,�X ± s) 4.64 ± 2.67 4.39 ± 1.83 0.926 .355

Number of lymph nodes dissected (�X ± s) 12.70 ± 6.77 11.86 ± 4.87 1.212 .226

TNM staging [example (%)] 6.563 .161

0 13 (7.1) 7 (5.3)

I 29 (15.9) 34 (26.0)

II 56 (30.8) 43 (32.8)

III 73 (40.1) 39 (29.8)

IV 11 (6.1) 8 (6.1)

Prophylactic stoma [cases (%)] 0.024 .981

Yes 21 (11.5) 15 (11.4)

No 161 (88.5) 116 (88.6)

Laparoscopic surgery 0.7832 .3762

Yes 175 (96.7) 124 (94.7)

No 6 (3.3) 7 (5.3)

Abbreviations: BMI, Body mass index; NRS, Nutrition risk scale.
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hospitalization days, urinary tube extraction time, drainage tube

extraction time, and anal recovery of bowel function (P < .05;

Table 3). The patients in the ERAS group had hospitalization costs

as compared to that of the patients that in the non-ERAS group

(P < .05; Table 3); however, there was no significant difference in

drug costs during hospitalization between the two groups (P > .05;

Table 3). Additionally, electrolyte abnormalities and the rate of

readmission after discharge were not significantly different

between the two groups (P > .05; Table 3). We calculated the cost-

effectiveness of the 30-d postoperative readmission rate based

using the method proposed by Jing et al.12 The cost effectiveness

of the ERAS group was 53 901, while that of the non-ERAS group

was 60 364. Thus, the ERAS group was superior to the non-ERAS

group in this regard.

3.3 | Stress indices and albumin levels of patients
before and after surgery

Based on the analysis of the preoperative levels of procalcitonin, CRP,

TNF-α, IL-6, IL-10, HB, and WBC, a statistically significant divergence

was found between the two groups (P < .05; P > .05). However, the

procalcitonin and TNF-α levels in the ERAS group were significantly

lower than those in the non-ERAS group on postoperative days 1 and

3 (P < .05), and the IL-6 and IL-10 levels in the ERAS group were sig-

nificantly lower than those in the non-ERAS group on postoperative

days 1, 3, and 5 (P < .05). The CRP level and WBC count on postoper-

ative days 3 and 5 in the ERAS group had significantly lower reduc-

tions compared to those in the non-ERAS group (P < .05). However,

the postoperative HB levels in the two groups were not significantly

different (P > .05). In terms of the albumin level, there was no signifi-

cant difference between the two groups before surgery (P > .05);

however, the albumin level in the ERAS group was significantly higher

than that in the non-ERAS group on postoperative days 3 and

5 (P < .05; Table 4).

3.4 | Postoperative complications of the patients

The postoperative complications included pulmonary infection, post-

operative gastroparesis, incision infection, hypoproteinemia, anasto-

motic fistula/abdominal infection, and metabolic encephalopathy. A

total of 10 patients in the ERAS group and nine patients in the non-

ERAS group had postoperative complications, displaying a statistically

significant divergence (P < .05), and there was no significant differ-

ence in the probability of patients being admitted to the ICU between

the two groups (Table 5).

4 | DISCUSSION

The concept of ERAS has been widely used in stomach cancer,13 colo-

rectal cancer,14 liver transplantation,15 lung cancer,16 and many other

diseases and has been shown to improve postoperative recovery and

reduce postoperative complications. Hallam et al. demonstrated the

feasibility of ERAS in elderly patients undergoing colorectal cancer

surgery.17 However, owing to the characteristics of elderly patients

coupled with the operation itself, the prognosis is not satisfactory in

elderly patients with colorectal cancer, and ERAS in elderly patients is

constantly developing and improving. A total of 313 patients were

included in this study to analyze the effects of ERAS on postoperative

stress and short-term complications in elderly patients with colorectal

cancer.

Surgical resection is the most common treatment method used

for colorectal cancer, but it also leads to a large increase in the num-

ber of inflammatory cells and an increased stress response,18,19 which

are the main factors affecting the prognosis of patients.20 CRP, procal-

citonin, TNF-α, IL-6, IL-10, and WBC have been used as the most

common markers of inflammatory stress,21–23 and Chen used these

indices to compare the efficacy of laparoscopic surgery and conven-

tional surgery in the treatment of colorectal cancer.24 In Wang's

research, patients in the ERAS group had lower serum levels of TNF-

TABLE 3 Postoperative recovery of patients in the study.

ERAS group (n = 182) Non-ERAS group (n = 131) t/ χ2 –value P-value

Postoperative hospitalization days (days,�X ± s) 10.67 ± 2.88 12.45 ± 3.31 5.065 P < .001

Catheter extraction time (days,�X ± s) 3.51 ± 2.01 7.58 ± 2.46 16.08 P < .001

Drainage tube extraction time (days,�X ± s) 9.18 ± 2.82 10.77 ± 3.51 4.438 P < .001

Recovery of bowel function (days,�X ± s) 2.40 ± 0.91 3.00 ± 1.00 5.520 P < .001

Hospitalization cost (yuan,�X ± s) 53 012 ± 10 147 59 440 ± 12 164 5.084 P < .001

Drug cost (yuan,�X ± s) 11 868 ± 6319 12 711 ± 6314 1.165 .2450

Electrolyte abnormality [cases (%)] 1.104 .2934

YES 76 (41.8) 47 (35.9)

NO 106 (58.2) 84 (64.1)

Readmission [cases (%)]

YES 3 (1.6) 2 (1.5) – 1.00

NO 179 (98.4) 129 (98.5)
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TABLE 4 Stress indices and albumin levels of patients before and after surgery.

Determinant ERAS group (n = 182) Non-ERAS group (n = 131) t-value P-value

Procalcitonin (μg/L, �X ± s)

1 day before surgery 0.124 ± 0.13 0.105 ± 0.08 1.4830 .1392

Postoperative day 1 1.980 ± 3.48 4.540 ± 3.82 6.1620 P < .001

3 days after surgery 0.430 ± 0.42 0.896 ± 0.79 6.7450 P < .001

5 days after surgery 0.309 ± 0.26 0.343 ± 0.66 0.6306 .5288

7 days after surgery 0.174 ± 0.20 0.206 ± 0.23 1.3930 .1647

CRP (mg/L, �X ± s)

1 day before surgery 3.68 ± 10.10 3.82 ± 8.04 0.1315 .8955

Postoperative day 1 50.38 ± 33.72 52.08 ± 40.98 0.4018 .6881

3 days after surgery 49.39 ± 41.46 69.35 ± 41.87 4.1840 P < .001

5 days after surgery 25.67 ± 24.64 49.89 ± 29.38 7.9200 P < .001

7 days after surgery 19.82 ± 22.45 19.22 ± 30.79 0.1994 .8421

TNF-α (pg/mL, �X ± s)

1 day before surgery 13.93 ± 4.27 13.21 ± 3.58 1.573 .1168

Postoperative day 1 59.53 ± 14.15 66.80 ± 17.86 4.044 P < .001

3 days after surgery 39.89 ± 7.63 43.57 ± 10.08 3.676 .0003

5 days after surgery 32.75 ± 6.81 34.01 ± 8.66 1.440 .1509

7 days after surgery 26.03 ± 5.36 25.12 ± 7.50 1.252 .2115

IL-6 (pg/mL, �X ± s)

1 day before surgery 8.34 ± 13.06 7.22 ± 10.11 0.8203 .4127

Postoperative day 1 62.97 ± 97.07 125.7 ± 124.6 5.003 P < .001

3 days after surgery 18.94 ± 18.48 83.97 ± 75.67 11.50 P < .001

5 days after surgery 16.05 ± 27.03 38.08 ± 35.67 6.215 P < .001

7 days after surgery 13.52 ± 12.88 13.00 ± 15.91 0.3190 .7499

IL-10 (pg/mL, �X ± s)

1 day before surgery 6.97 ± 6.60 5.97 ± 5.02 1.457 .1461

Postoperative day 1 27.27 ± 15.86 36.75 ± 16.97 5.066 P < .001

3 days after surgery 17.08 ± 10.50 25.46 ± 14.69 5.887 P < .001

5 days after surgery 10.88 ± 6.90 16.48 ± 10.95 5.540 P < .001

7 days after surgery HB (g/L, �X ± s) 5.91 ± 3.75 6.78 ± ±.36 1.690 .0921

1 day before surgery 118.0 ± 21.64 117.7 ± 20.02 0.1248 .9008

Postoperative day 1 114.3 ± 21.76 114.5 ± 15.70 0.0897 .9286

3 days after surgery 112.9 ± 19.82 111.5 ± 18.41 0.6350 .5259

5 days after surgery 114.9 ± 19.69 115.3 ± 18.82 0.1806 .8568

7 days after surgery 115.1 ± 17.51 118.8 ± 18.49 1.801 .0726

The WBC (x 10 ^ 9, �X ± s)

1 day before surgery 6.14 ± 1.72 5.98 ± 1.82 0.7923 .4288

Postoperative day 1 10.89 ± 3.26 10.64 ± 3.16 0.6779 .4983

3 days after surgery 7.60 ± 2.47 9.00 ± 3.21 4.359 P < .001

5 days after surgery 6.35 ± 2.11 7.60 ± 2.98 4.345 P < .001

7 days after surgery 6.29 ± 2.65 6.75 ± 2.87 1.463 .1445

Albumin (g/L, �X ± s)

1 day before surgery 38.10 ± 3.31 37.84 ± 3.06 0.7074 .4799

Postoperative day 1 33.38 ± 3.45 33.72 ± 3.36 0.8695 .3852

3 days after surgery 33.92 ± 3.28 32.13 ± 3.49 4.637 P < .001

5 days after surgery 34.77 ± 2.98 32.73 ± 3.73 5.372 P < .001

7 days after surgery 34.86 ± 3.47 34.61 ± 3.47 0.6288 .5299

Abbreviations: CRP, C-reactive protein; HB, Hemoglobin; IL-10, Interleukin-10; IL-6, Interleukin-6; TNF-α, Tumor necrosis factor.
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αIL-6 and CRP as compared to those of the patients in the non-ERAS

group.25 By analyzing postoperative indices such as CRP levels, Zhao

believed that ERAS could effectively and safely inhibit the postopera-

tive stress response in patients with gastric cancer.26 In our study, the

CRP, procalcitonin, TNF-α, IL-6, IL-10, and WBC levels were statisti-

cally analyzed before and after surgery. On postoperative days 1, 3,

and 5, the patients in the ERAS group had significantly lower levels of

inflammatory markers than those of the patients in the non-ERAS

group, indicating that patients in the ERAS group were under a lower

level of inflammatory stress, which is supported by Zhang's

research.27

HB level is an independent risk factor for the overall survival in

patients with cancer28 and can also reflect the nutritional status of

patients. In our study, there were no significant differences in the HB

levels between the two groups. As one of the most commonly used indi-

cators in clinical work to assess the nutritional status of patients, many

scholars have proven that a decrease in albumin level is closely related to

poor prognosis29,30 and can be used as a prognostic indicator. Studies

have found that some inflammatory factors may also cause hypoprotei-

nemia in patients31 and can be used as indicators of the inflammatory

status of patients with tumors.32 In this study, the albumin levels of

patients on postoperative days 3 and 5 were significantly lower in the

ERAS group than those in the non-ERAS group, which was consistent

with the changes in common inflammatory factors, such as CRP, procalci-

tonin, and WBC, indicating that the use of the ERAS protocol can reduce

the postoperative stress response in patients with colorectal cancer.

Elderly patients with colorectal cancer usually have underlying

diseases, poor nutritional status, decreased physiological reserves and

functional capacity,33 and decreased lung elasticity and thoracic

compliance,34,35 resulting in difficult perioperative recovery and

higher occurrence of postoperative complications. In our study, post-

operative hospitalization days, drainage tube extraction time, and

urine tube extraction time in the ERAS group were better than those

in the non-ERAS group, which were improved through several periop-

erative optimization methods. Ni et al. demonstrated that the ERAS

protocol could promote the recovery of bowel function and reduce

postoperative complications in 1298 patients in a meta-analysis,36

which is also consistent with the postoperative complications we

observed. These studies demonstrate how the ERAS protocol could

improve patients' hospitalization satisfaction and further improve their

acceptance of the use of the ERAS protocol. The results indicate the

feasibility and necessity of the ERAS protocol for elderly patients with

colorectal cancer. The patients in the ERAS group had faster postop-

erative recovery, shorter duration of hospital stays, lower hospitaliza-

tion costs, and less postoperative complications than those of the

patients in the non-ERAS group.

5 | LIMITATIONS

However, this study has some shortcomings. This was a single-

center study and the sample size of this study was small, leading to

limitations in the analysis and results and, consequently, reducing

their credibility. Moreover, the long-term patient outcomes were

not tracked to further verify the long-term efficacy of accelerated

rehabilitation surgery. Of note, tumor location reflects the magni-

tude of surgical stress. Therefore, it is better to analyze the colon

and rectum separately; however, due to sample size limitations, this

was not done in this study.

6 | CONCLUSION

In conclusion, our results demonstrated the feasibility and necessity

of the ERAS protocol in elderly patients with colorectal cancer. This

provides certain clinical evidence for the application of ERAS in

elderly patients with colorectal cancer, leading to a series of perioper-

ative optimization measures, which could be used to form a patient-

centered multidisciplinary cooperation model; thus, specifying

detailed perioperative management plans according to individual

TABLE 5 Postoperative complications of patients included in the study.

Determinant ERAS group (n = 182) Non-ERAS group (n = 131) χ2 –value P-value

Postoperative complication 14.07 P < .001

Yes 22 (12.1) 38 (29.0)

No 160 (87.9) 93 (71.0)

Pulmonary infection 5 8

Postoperative gastroparesis 3 1

Incision infection 4 7

Hypoproteinemia 6 13

Anastomotic Fistula/abdominal infection 3 5

Metabolic encephalopathy 1 4

Admitted in the ICU >.9999

Yes 4 (2.2) 3 (2.3)

No 178 (97.8) 128 (97.7)

Abbreviation: ICU, Intensive care unit.
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differences in elderly colorectal cancer patients and reducing postop-

erative stress response and the occurrence of perioperative operative

complications in elderly patients with colorectal cancer.
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