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Purpose: This study aimed to develop and evaluate the effectiveness of the Enhanced Recovery After Surgery
(ERAS) program for colorectal cancer surgery patients. Methods: This program was developed using ADDIE model.
It includes preoperative care (counseling, encouraging liquid food intake, avoiding mechanical bowel preparation,
encouraging sips of water up to two hours before surgery) and postoperative care (removal of Foley catheter the day
after surgery, water intake after three days, beginning liquid diet intake after four days, a soft diet after five days, supple-
menting high carbohydrate drinks beginning three days after surgery, and early mobilization on the day of surgery).
An experimental group of 15 patients in the ERAS program (July 1, 2017~March 31, 2018) and a control group of
24 patients in the existing program (July 1, 2016~March 31, 2017) were compared. Date was analyzed using in-
dependent t-test, X* test, Fisher's exact test and Mann-Whitney U test. Results: The time before beginning the soft
diet was significantly shorter in the ERAS group than the control group (U=56.00, p<.001). The hospital stay length
was significantly decreased in the ERAS group (9.53+1.35) compared to the control group (13.29+4.57) (U=72.50,
p=.002). No significant differences emerged in frequencies of postoperative bowel function recovery, complications,
or readmission. Conclusion: Although the recommendations of the traditional ERAS were not fully applied in this ERAS
program, it offers improved clinical outcomes for patients with laparoscopic colon cancer surgery.
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Figure 1. Model of stage of design and development of enhanced recovery after surgery program.
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Figure 2. Comparison of traditional surgery management program and early recovery program.
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Table 1. Homogeneity Test of General Characteristics and Surgery-related Characteristics (N=39)
o . Exp. (n=15) Cont. (n=24) 2
Characteristics Categories x“ortorU 14
n (%) or MeantSD n (%) or Mean£SD

Gender Man 9 (60.0) 13 (54.2) 0.13 721°
Woman 6 (40.0) 11 (45.8)

Age (year) <59 2(13.3) 7 (29.1) 1.69 102
60~69 3 (20.0) 10 (41.8)
>70 10 (66.7) 7(29.1)

70.60+9.14 65.58+8.84

Married No 1(6.7) 4(16.7) 0.83 6317
Yes 15 (93.3) 20 (83.3)

Religion No 4(26.7) 14 (58.3) 3.73 0547
Yes 11 (73.3) 10 (41.7)

Education Elementary school 6 (40.0) 5(20.8) 2.08 353"
Middle school 4(26.7) 6 (25.0)
> High school 5(33.3) 13 (54.2)

Job status No 11 (73.3) 21 (87.5) 1.26 39"
Yes 4(26.7) 3 (12.5)

Smoking No 12 (80.0) 18 (75.0) 0.13 9997
Yes 3 (20.0) 6 (25.0)

Alcohol intake No 6 (40.0) 15 (62.5) 1.88 170"
Yes 9 (60.0) 9(37.5)

Height (cm) 160.21+8.81 159.20+8.47 0.35 727

Weight (kg) 64.38+7.82 59.82+10.86 1.52 137

BMI 25.17+3.27 23.55+3.51 1.44 137

Diagnosis Ascending 10 (66.7) 17 (70.8) 0.14 9307
Transverse 4(26.7) 6 (25.0)
Cecum 1 (6.6) 1(4.2)

TNM Stage 1 4(26.7) 0(41.7) 2.04 728"
2~3 10 (66.7) 3(54.1)
4 1(6.6) 14.2)

Comorbidity No 3 (20.0) 1(45.8) 2.68 102°
Yes 12 (80.0) 3(54.2)

Abdominal surgery history No 13 (86.7) 8 (75.0) 0.77 4507
Yes 2(13.3) 6(25.0)

Surgical time (hour) 171.67+24.10 187.00+18.64 -2.10 .063

ASA score 1 2(13.3) 6 (25.0) 0.89 .639
2 11 (73.4) 16 (66.7)
3 2(13.3) 2(8.3)

Blood loss (mL) 22.33+16.56 34.92+44.05 141.00 2578

IV fluid (mL) 783.331229.64 864.58+410.85 -0.79 434

Exp.=experimental group; Cont.=control group; SD=standard deviation; BMI=body mass index; ASA=american society of anesthesiologists;
TNM=tumor, node, metastasis; IV=intra venous; T Fisher's exact test; ¥ test; §Mann—whit'ney u test.

YT AA 159 F
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13.3%, =t A 247 F99% A 17, 2F 2 oA FF 140 SR LL, 2ol A=
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Table 2. Difference Between the Two Groups about Bowel Function Recovery, Starting Date of Soft Diet and Length of Hospital

Stay (N=39)
Exp. (n=15 Cont. (n=24
Variables P-( ) ( ) U [4
Mean+SD Mean+SD
Gas pass (hours) 85.87+12.51 93.25+19.48 142.50 278"
Stool pass (hours) 107.20+28.03 120.42+22.84 112.50 0507
Postsurgical starting date of soft diet (days) 5.33+0.72 7.2513.19 56.00 <001t
Length of hospital stay (days) 9.53+1.35 13.29+4.57 72.50 002"
Exp.=experimental group; Cont.=control group; SD=standard deviation; TMann—whit'ney u test.
Table 3. Frequency Analysis Between the Two Groups about Complication and Readmission (N=39)
Exp. (n=15 Cont. (n=24
Variables Categories P ) ( ) X p
n (%) n (%)
Complication No 13 (86.7) 15 (62.5) 2.66 1507
Yes 2(13.3) 9 (37.5)
Wound infection 2
Wound bleeding 1
Mechanical ileus 1
Paralytic ileus 2
Pancreatic leakage 2
Others 1 2
Readmission No 14 (93.3) 22 (91.7) 0.04 >.9997
Yes 1(6.7) 2(8.3)

Exp.=experimental group; Cont.=control group; TFisher's exact test.
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