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 INTRODUCTION

As interest in cost reduction and early discharge has grown, due to in-

creased medical costs and the introduction of the Diagnosis-Related 

Group system, the concept of a fast-track program has emerged in an ef-

fort to reduce the duration of hospital stays. Fast-track discharge, which 

is also known as “enhanced recovery after surgery,” can easily be misun-

derstood as simply meaning early oral intake and early discharge. How-

ever, the fast-track discharge concept includes a wide variety of factors, 

such as reduced surgical stress responses, increased recovery speed, re-

duced complication rates, and cost reduction without compromising 

patient safety.1) The concept also encompasses various strategies to en-

hance patient status and recovery, in an effort to achieve faster discharge 

while reducing the likelihood of surgical complications or readmission.2) 

Regarding the specific steps, fast-track discharge consists of pre-opera-

tive education, a meal after surgery, and pain control. The pre-operative 

education increases the patients’ commitment to recovery by reducing 

their fears and enhancing their understanding of the surgery, as the 

nurses and doctors describe the processes from admission to discharge. 

Another feature of fast-track discharge is minimizing the fasting period 

before and after surgery, which is based on the theory that resuming 

meals early after surgery hastens the recovery of physical rhythms.

In this context, communication should involve the sharing of infor-

mation regarding the overall process with the nursing team, and effec-

tive post-surgical explanations for the patients; these steps can increase 

the rate of postoperative recovery and facilitate the patient’s return to ev-

eryday life. With the introduction of a fast-track program at our institu-

tion, our surgical team has developed a care map that covers the entire 

fast-track process, from personalized pre-operative education to post-

operative care and education. In our institution, surgical nurses are re-

sponsible for various tasks, including pre- and post-operative care, drug 

administration and intravenous administration management, transfu-

sion care, oxygen therapy, communicating with patients and caregivers, 

and telephone counseling. Therefore, we aimed to increase their work 

efficiency by developing and applying a planned and standardized care 
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map for fast-track patients. Care maps (also known as critical pathways) 

have tremendous appeal, owing to their multidisciplinary methods, fo-

cus on processes, and attention to patient outcomes; these maps have 

been adopted by many large hospitals worldwide.3) Therefore, we hy-

pothesized that if a standardized fast-track program was created for our 

nurses, via a customized and structured description of the course of 

treatment and nursing requirements, adherence to patient treatment 

could be increased. The aim of this study was to establish a care map for 

the fast-track discharge of patients who were admitted for treatment of 

colon diseases, and to compare outcomes between the care map inter-

vention group and patients who underwent the conventional treatment. 

 

METHODS

1. The fast-track program

The fast-track concept was used in most elective colon resections, 

which were either open or laparoscopic procedures. This concept in-

cluded the following steps: verbal and written pre-operative information, 

no bowel preparation, pre-operative oral hydration, oral intake as soon 

as possible post-operatively, patient mobilization for at least 2 hours on 

the day of surgery, and further mobilization on the first full postopera-

tive day, as previously reported.1) Prior to the operation, the operative 

methods and recovery program were explained to the patient, and con-

sent was obtained.

The patients were hospitalized 2 days before the operation, and un-

derwent intestinal irrigation, pre-operation treatment administration, 

and nasogastric tube insertion to reduce.

Exercise was encouraged as much as possible, starting on the operation 

day, and the urinary catheter was removed immediately after the opera-

tion in the operating room. Preventive antibiotics were administered for 

2 days, and every patient received intravenous patient-control anesthesia. 

In cases where the patient complained of severe pain, narcotic or non-

narcotic analgesics were selected, according to the patient’s state. 

 

2. Development and implementation of the care map

The care map was specifically designed to focus on each patient’s moti-

vation and their prerequisites for rehabilitation and was collaboratively de-

veloped by an experienced multidisciplinary team that included surgeons 

and nurses. Each patient’s entire hospitalization process could be deter-

mined by a glance at the care map, which included information on care 

and treatment, medication, diet, activity, laboratory tests, and the patient 

education that was to be provided on the day of admission, before surgery, 

on the day of surgery, after surgery, and on the day of discharge (Table 1). 

   

3. Patients 

The subjects for this study were extracted via convenience sampling 

from an accessible population of patients who underwent colorectal can-

cer surgery at a university hospital (Seoul, South Korea) from January 

2013 to September 2014. Among this population, 173 patients were not 

placed in the fast-track program (January to March, 2013), and 230 pa-

tients were placed in the fast-track program (July to September, 2014). The 

fast-track patients were selected 3 months after receiving ethical approval 

from our institutional review board, and their medical records were ret-

rospectively examined. This study was designed to compared the aver-

ages of two independent samples, and a minimum sample size of 30 cases 

was required (based on the assumption of normal distribution).4) 

The exclusion criteria were patients with complicated disease; patients 

who underwent re-operation; cases with complications related to an ex-

isting surgical site; patients with fever, pneumonia, or intestinal obstruc-

tion; and cases that were transferred to general surgery wards from non-

general surgery wards. Based on these criteria, 45 of the 173 non-fast-

track patients and 44 of the 230 fast-track patients were selected.

4. Instrument

1) Bowel function recovery 

Gastrointestinal activity was defined as activity that occurred as a di-

gestive process of intestines until the digested food had passed into the 

large intestine. In this study, we evaluated the recovery of gastrointestinal 

activity using the emptying time of feces and gas, which was considered 

to indicate gastrointestinal activity recovery after general anesthesia.

The gas emptying time referred to the time at which the patient sub-

jectively perceived the first episode of flatulence after the operation, and 

emptying time referred to the time at which feces were first excreted af-

ter the operation. 

Table 1. Care Map for a Fast-Track Colorectal Program

Variables Conventional Care map

Admission 2 days before surgery 2 days before surgery

Pre-operation preperation 2 days before surgery 2 days before surgery

Pain control (PCA) Day of surgery to POD 2 Day of surgery to POD 2

SOW start day POD 2 POD 1

Soft diet start day POD 3 POD 2

PCA= Patient controlled anesthesia; POD= Postoperative day; SOW= Sips of water.
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2) Patient-controlled analgesia 

Despite the evidence regarding the benefits of epidural catheter use, 

various factors make their use unpopular at some centers; therefore, alter-

native postoperative pain control methods are used. For example, intrave-

nous narcotics delivered via patient-controlled analgesia (PCA) devices 

have gained widespread acceptance. In this context, PCA use for fast-track 

colon surgery has generally focused on reducing the patient’s pain and the 

related effects on ileus when using a minimally invasive approach.5)

 

3) Complications of colorectal surgery

Various adverse effects are associated with colorectal surgery, includ-

ing nausea, vomiting, enteroplagia, infection, changes in the immune 

system, decreased cardio-pulmonary function, coagulopathy, changes 

in fluid control, sleep disorders, and fatigue. Postoperative ileus was de-

fined disruption of the normal ability of the gastrointestinal tract or the 

need for a nasogastric tube (L-tube) reinsertion after starting oral diet, in 

the absence of mechanical bowel obstruction. Postoperative hospital stay 

during the primary admission was defined as the number of days spent 

in the hospital after surgery. In addition, rehospitalization was defined 

as a subsequent hospitalization (within 30 days of discharge) for treat-

ment of the complications stated above. 

 

4) Discharge criteria

Patients were discharged after they did not experience discomfort 

during the postoperative meal and emptying occurred, when pain could 

be controlled using oral pain medication, when fever was confirmed to 

be absent, and when direct communication with the hospital was possi-

ble after the discharge. We also directed the patients to contact or visit 

the hospital immediately if they experienced an evacuation disorder, 

stomachache, or fever after discharge. 

5. Statistical analyses

The data were analyzed using SPSS 17.0 for Windows (SPSS, Chicago, 

IL) and reported using descriptive statistics, including the percentage, 

mean, and standard deviation and t-test. Clinical and pathologic vari-

ables were analyzed using the t-test, χ2 test, or the Wilcoxon rank-sum 

test, depending on the distribution of the variables.

6. Ethical consideration 

This study’s design was reviewed and approved (prior to the study ini-

tiation) by the institutional review board of the Seoul National Univer-

sity College of Medicine/Seoul National University Hospital, Seoul, Ko-

rea (1410-069-618). In addition, to protect the patients’ right to privacy, 

all data were anonymized by removing identifying information (e.g., 

name, address, phone number, and disease code) from the case report 

forms, which were identified using serial numbers.

RESULTS
 

The subjects’ demographic characteristics and clinical data are shown 

in Table 2. The average age of the 45 subjects in the conventional group 

was 62.1 years (range, 36~79 years), and that of the 44 subjects in the fast-

track group was 59.9 years (range, 34~85 years). In the control group, 33 

(73.3%) were men, and 12 (26.7%) patients were women, compared to 27 

(61.4%) men and 17 (38.6%) women in the fast-track group. The time to 

soft diet intake was shorter in the fast-track group compared to that in 

the conventional care group (Table 3), although no differences were ob-

served in the time to flatulence and first defecation. 

In addition, no differences were observed in the postoperative pain 

scores (which were assessed using a visual analog scale), analgesic ad-

ministration, or narcotic analgesic administration (via PCA) (Table 4). 

Furthermore, there were no differences in the complication rates for 

postoperative ileus, nausea, vomiting, wound infection, L-tube inser-

tion, and 30-day readmission (Table 5). Postoperative ileus, nausea, 

vomiting, wound infection, and L-tube insertion did not occur in the 

fast-track group, and no readmissions were observed for either group 

during the 30 days after surgery. 

 

DISCUSSION

Given the recent introduction of a fast-track program for colorectal 

surgery, this study used a care map to examine the importance of com-

munication between doctors, nurses, and patients regarding the patients’ 

information, care, and treatment. The important aspects of this study 

includes the successful implementation of a fast-track program during 

the recovery process after colorectal surgery; the coordinated approach 

of surgeons, nurses, and the corresponding care support units; and the 

care map that included information for patient education. 

In this study, a care map was developed and implemented using a fast-

track program for colorectal surgery patients. Interestingly, the out-

comes were similar to those of the conventional surgery group, and sim-

ilar results were observed in a previous study, where a care map (“critical 
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pathway”) was effective in reducing long-term complications and the 

duration of  hospitalization.6)

Similar positive effects have been observed for critical care maps on 

the duration of hospitalization, medical costs, and patient satisfaction 

among cancer patients who are receiving chemotherapy.7,8)

Fast-track programs have generally been applied to relatively young 

patients, usually younger than 65 years of age,9,10) although  readmission 

rates were reported to be higher in a fast-track study group above 70 

years old compared to a group below 70 years old.11)  However, patients 

who were >70 years old accounted for 22.7% of our total study popula-

tion, yet there were no readmissions.

In addition, the average age of our patients in the conventional group 

(62.1 years) was higher than that of the fast-track group (59.9 years). Al-

though many studies of fast-track programs have been conducted 

among patients who underwent laparoscopic colon surgery,8,12,13) the pa-

tients in this study underwent laparotomy.

The accepted understanding is that critical pathways can improve qual-

ity of care, facilitate cross-team collaboration, and provide patients with 

planned and standardized care. In addition, they can clearly and completely  

patient outcomes and improve the quality of the healthcare process.14) How-

ever, most critical pathways are only designed for use during the hospital-

ization period, while our care map also included pre-operative education. 

Inaddition, during the 2 weeks prior to their admission, the patients were 

given the opportunity to receive medical consultations over the phone.

In this study, no significant difference in bowel function recovery and 

Table 2. Demographic Characteristics and Clinical Data

Characteristics Categories
CG (n=45) FG (n=44)

p
n (%) or M±SD n (%) or M±SD

Age (year)  
<50
50~59
60~69
≥70

62.1±9.1
2 (4.4)

16 (35.6)
16 (35.6)
11 (24.4)

59.9±11.3
 9 (20.5)
10 (22.7)
15 (34.1)
10 (22.7)

.369*
 
 
 
 

Gender Male
Female

33 (73.3)
12 (26.7)

27 (61.4)
17 (38.6)

.324†

 

Diagnosis Colon cancer
Rectal cancer
Colon cancer and rectal cancer

26 (62.2)
16 (35.6)
1 (2.2)

31 (70.5)
10 (22.7)
3 (6.8)

 
 
 

Stoma Yes
No 

3 (6.7)
42 (93.3)

3 (6.8)
41 (93.2)

 
 

Estimated blood loss (mL) 75.88±96.51 153.50±267.00 .079‡

Intraoperative fluid (mL) 588.12±514.85 609.16±554.95 .712‡

Duration of surgery (min) 90.48±64.60 89.43±34.08 .034‡

Anesthesia type General  45 (100.0)  44 (100.0)  

*t-test; †χ2 test; ‡Wilcoxon rank-sum test; CG= Conventional group; FG= Fast track group.

Table 3. Bowel Function Recovery

Variables
CG (n=45) FG (n=44)

   p
M±SD M±SD

Time to 1st gas-out (hous) 73.76±54.39 57.16±17.48 .059

Time to 1st defecation (hous) 77.88±72.47 59.93±19.06 .191

Time to 1st soft diet (hous) 68.82±21.66 47.29±9.24 < .001

CG= Conventional group; FG= Fast track group.

Table 4. Pain Control

Variables
CG (n=45) FG (n=44)

p
M±SD M±SD

Average pain (VAS) 4.31±0.79 4.19±0.58 .416

Analgesic administration                   
(narcotics in addition to PCA)

3.20±2.57 4.00±2.83 .700

Analgesic administration                      
(non-narcotics in addition to PCA)

4.81±2.54 5.37±2.97 .386

CG= Conventional group; FG= Fast-track group; VAS= Visual analogue scale;                      
PCA= Patient-controlled anesthesia.

Table 5. Complications for the Conventional and Fast-track Groups

Variables
CG (n=45) FG (n=44)

M±SD M±SD

Post-op ileus 1 0

Nausea after beginning SOW 0 0

Vomiting after beginning SOW 0 0

Wound infection 0 0

L-tube insertion 0 0

Readmission 0 0

CG= Conventional group; FG= Fast track group; Post op= Post-operative, SOW= Sips 
of water.
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pain was observed between the 2 groups. In addition, we recorded and 

analyzed amount of analgesics and the pain score (VAS) until discharge, 

and we did not identify any case where discharge was delayed because of 

pain. Furthermore, our results indicate that application of a fast-track 

program does not affect the successful recovery or incidence of compli-

cations after surgery, despite the shortened hospitalization period. In 

Spanjersberg et al.’s15) meta-analysis of early recovery programs after col-

orectal surgery, the incidence of complications was very low, and no dif-

ference was observed in the incidence of major complications; Gouvas et 

al.’s16) meta-analysis also reported no statistically significant differences.

Our results indicate that the use of a care map as a healthcare guide 

may facilitate better outcomes, compared to those obtained using a criti-

cal pathway.17,18) Therefore, the development of a care map could trigger. 

To successfully apply this program, active collaboration and repeated 

education between the operation room and wards is necessary, along 

with continuous evaluation of the program. Therefore, additional re-

search is needed to validate the current fast-track program, which should 

be conducted via prospective  studies. 

 CONCLUSION

Although this study was limited by a low patient number, we conclude 

that the fast-track program reduces recovery time after colorectal sur-

gery, without increasing the incidence of complications. Our results in-

dicate that the application of a fast-track program after colorectal surgery 

can maintain the quality, and improve the efficiency of medical service. 

As several university hospitals. First, additional large-scale, prospective 

randomized trials are needed to ensure that the fast-track program for 

colorectal surgery can be applied safely and effectively. Second, program 

validation and supplementation of the active standardization early re-

covery program should be performed using multi-disciplinary research.  

This study has several limitations. First, it was not a prospective or 

randomized controlled study. Second, only a small number of patients 

were evaluated over a short study period. Finally, we did not assess the 

patients’ satisfaction and acceptance of this program.  
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