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Purpose: The usefulness of mechanical bowel preparation (MBP) in colon surgery was recently challenged by many mul-
ticenter clinical trials and meta-analyses. The objectives of this study were to investigate current national opinions about 
MBP and prophylactic antibiotics (PA) and to provide preliminary data for developing future Korean guidelines for MBP 
and PA administration in colorectal surgery.
Methods: A questionnaire was mailed to 129 colorectal specialists. The questionnaires addressed the characteristics of the 
hospital, the MBP methods, and the uses of oral and intravenous antibiotics.
Results: A total of 73 questionnaires (56.6%) were returned. First, in regard to MBP methods, most surgeons (97.3%) used 
MBP for a mean of 1.36 days. Most surgeons (98.6%) implemented whole bowel irrigation and used polyethylene glycol 
(83.3%). Oral antibiotic use was indicated in over half (52.1%) of the responses, the average number of preoperative doses 
was three, and the mean time of administration was 24.2 hours prior to the operation. Finally, the majority of responders 
stated that they used intravenous antibiotics (95.9%). The responses demonstrated that second-generation cephalosporin-
based regimens were most commonly prescribed, and 75% of the surgeons administered these regimens until three days 
after the operation. 
Conclusion: The results indicate that most surgeons used MBP and intravenous antibiotics and that half of them adminis-
tered oral PA in colorectal surgery preparations. The study recommends that the current Korean guidelines should be 
adapted to adequately reflect the medical status in Korea, to consider the medical environment of the various hospitals, 
and to establish more accurate and relevant guidelines.
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INTRODUCTION

Preoperative mechanical bowel preparation (MBP) using whole 
bowel irrigation with or without retrograde enema and prophy-
lactic antibiotics (PA) has traditionally been the essential prepara-
tory step to reduce postoperative infectious complications. This 
preparation could prevent postoperative infection caused by fecal 
contamination and bacterial translocation during colorectal sur-
gery. However, MBP has been reported to cause physical and psy-
chological discomfort, dehydration, and electrolyte imbalance, 
can prove to be difficult for glucose control in diabetes patients, 
and can present challenges that are associated with an additional 
period of admission and fasting. Recent meta-analysis reports in-
dicate that preoperative MBP should be omitted in colon surgery 
because it does not actually reduce the infectious complications 
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[1, 2]. Although many clinical trials and meta-analyses have cau-
tioned about the potential complications of MBP, these recom-
mendations have not been incorporated into clinical practices. 
This could be attributed to differences in the designs and the clini-
cal environments of Western and Korean hospitals. 

Most studies have compared the results on the basis of open sur-
gery; however, there has been a recent increase in the perfor-
mance of laparoscopic surgery [3] in Korea. Therefore, it is im-
portant to consider the optimal preparation of the bowels in lapa-
roscopic surgery. Recently published clinical trials have not in-
cluded rectal surgeries; therefore, omitting MBP for colorectal 
surgery procedures remains controversial. In addition, the inap-
propriate application of antibiotics can lead to bacterial resistance, 
which will further increase the overall medical costs. The clinical 
practice guidelines and recommendations that address PA are 
also confusing because they recommend oral PA, parenteral PA 
or both [4]. This is further confounded by the spectrum of vari-
able antibiotics, such as monotherapy or combination therapies, 
that require consideration of aerobic and anaerobic bacterial spec-
tral coverage. Unfortunately, there is no basic information on 
daily or routine colorectal surgical practices in Korea. Therefore, 
this study was designed to survey the current status of MBP and 
PA use in Korea and to compare the results with recent guideline 
recommendations and the meta-analysis results from several ran-
domized trials to ultimately provide preliminary data for future 
development of Korean guidelines on MBP and PA in colorectal 
surgery.

METHODS

From August 2009 to February 2010, survey questionnaires were 
developed at the Kyung Hee University Hospital at Gangdong 
(Appendix) and mailed to specialists who were listed in the mem-
bership directories of the Korean Society of Coloproctology. The 
survey targeted 112 colorectal specialists at 68 university hospitals 
and 17 specialists at eight colorectal specialty hospitals. The ques-
tionnaire consisted of 24 total questions related to hospital char-
acteristics (3 items), MBP procedures (10 items), oral antibiotic 
therapies (5 items), and intravenous antibiotic therapies (6 items). 
The surgeons were asked to share their opinions about the useful-
ness of MBP and PA and about their current practices in colorec-
tal surgery. Statistical processing of data was performed with the 
SPSS ver. 15.0 (SPSS Inc., Chicago, IL, USA), using the Student t-
test for continuous variables and the chi-square method for nomi-
nal variables. A P-value less than 0.05 was considered to be statis-
tically significant.

RESULTS

Hospital characteristics
A total of 73 specialists (56.6%) replied to the questionnaires that 
were mailed to 129 surgical specialists who worked at 76 different 

hospitals. The survey included private practices in two hospitals 
(2.8%) and academic practices in the other hospitals, with 22 of 
the surveys (30.1%) being from secondary referral hospitals and 
49 (67.1%) from tertiary referral hospitals. Sixty-two of the re-
sponders (84.9%) practiced at teaching hospitals. The average 
numbers of colorectal surgeries that were performed in 2008 
among the individual surgeons that were surveyed were as follows: 
two surgeons performed less than 50 surgeries (2.7%), 15 surgeons 
performed 50–100 surgeries (20.5%), 27 surgeons performed 100–
200 surgeries (37.0%), nine surgeons performed 200–300 surgeries 
(12.3%), and 20 surgeons performed more than 300 surgeries 
(27.4%). Thirty-seven of the specialists (50.7%) performed their 
surgeries in operation rooms that were equipped with laminar 
flow equipment with high-efficiency particulate air (HEPA)-filters. 
The study found that nasogastric tubes were not routinely inserted.
 Based on responses from 42 specialists (57.5%), only six spe-
cialists (8.2%) selectively inserted nasogastric tubes in cases with 
an obstructed bowel or in cases of elective laparoscopic surgery.

Preoperative MBP
The majority of colorectal surgeons (97.3%) routinely performed 
preoperative MBP for elective colorectal surgery, and only two 
specialists selectively used MBP prior to a left colon and rectum 
surgery. However, the specialists indicated that they routinely 
used MBP, and 73% of the respondents agreed that MBP was a 
necessity (Table 1). The mean MBP duration was 1.4 days (±1.4 
days; range, 1 to 3 days), and the mean duration of fasting was 1.2 
days (± 0.4 days; range, 0 to 2 days). The MBP procedure included 
whole bowel irrigation and enema for 38 specialists (52.0%), 
whole bowel irrigation alone for 34 specialists (46.6%), and only 
retrograde enema for one respondent (1.4%). Polyethylene glycol 
(PEG) was used most frequently (83.3%) for the whole bowel irri-
gations, and of the responders, five specialists (6.9%) used sodium 
phosphate. In addition, sodium phosphate was most commonly 
used for retrograde enema cases (53.8%), and normal saline was 
used in 23.1% of the procedures (Table 2). 

Oral antibiotics
The survey indicated that 38 specialists (52.1%) routinely admin-
istered oral antibiotics, and only 20 of these specialists (27.4%) 
agreed that oral antibiotic prophylaxis (AP) was a necessity (Table 
1). Four surgeons (5.5%) selectively used oral antibiotics when left 
colon or rectal surgery was planned and when they anticipated a 
poor MBP. The mean preoperative duration was 24.2 hours, and 
the mean number of oral antibiotic doses was three. A metroni-
dazole-based regimen was the most frequently reported oral anti-
microbial prophylaxis (n  =  29, 69.0%) (Table 3).

Intravenous AP
Most of the surgeons used intravenous PA in colorectal surgery (n 
= 70, 95.9%), and three surgeons (4.1%) selectively used intrave-
nous PA in left colon and rectal surgery. Sixty-six surgeons 
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(90.4%) indicated that intravenous prophylaxis was necessary, but 
four surgeons (5.5%) questioned the necessity of intravenous PA 
although they indicated that they routinely administered intrave-
nous antibiotics (Table 1). Second-generation cephalosporin-
based regimens were the most commonly prescribed (n=55, 
74.3%), and about 75% of the respondents used antibiotic thera-
pies until three days after the operation (Table 4).

DISCUSSION

Surgical site infection accounts for 13.9% to 16.0% of all nosoco-
mial infections [5]. Because of the possibility of fecal contamina-

tion, the heavy microbial burden, and the subsequently high risk 
of surgical site infection in colorectal surgery, patients are usually 

Table 1. Practical use and necessity of mechanical bowel prepara-
tion, oral antibiotics, and intravenous antibiotics

Variable No. (%)

Mechanical bowel preparation

   Practical use

      Routinely used 71 (97.3)

      Selectively used 2 (2.7)

      Omitted 0 (0)

   Necessity

      Essential and routinely used 53 (72.6)

      Unessential, but routinely used 18 (24.7)

      Unessential and selectively used 2 (2.7)

      Unnecessary 0 (0)

Oral antibiotics

   Practical use

      Routinely used 38 (52.1)

      Selectively used 4 (5.5)

      Omitted 31 (42.5)

   Necessity

      Essential and routinely used 20 (27.4)

      Unessential, but routinely used 18 (24.7)

      Unessential and selectively used 4 (5.5)

      Unnecessary 31 (42.5)

Intravenous antibiotics

   Practical use

      Routinely used 70 (95.9)

      Selectively used 3 (4.1)

      Omitted 0 (0)

   Necessity

      Essential and routinely used 66 (90.4)

      Unessential, but routinely used 4 (5.5)

      Unessential and selectively used 3 (4.1)

      Unnecessary 0 (0)

Table 2. Mechanical bowel preparation: duration, method, and 
agents

Mechanical bowel preparation Value

Duration

   MBP (day) 1.36 ± 0.586 (1-3)

   Fast (day) 1.17 ± 0.444 (0-2)

Method

   WBI 34 (46.6)

   WBI + enema 38 (52.1)

   Enema 1 (1.4)

WBI agents

   PEG 55 (76.4)

   PEG + sodium phosphate 5 (6.9)

   Sodium phosphate 12 (16.7)

Enema agents

   Sodium phosphate 19 (48.7)

   Sodium phosphate + magnesium salt 2 (5.1)

   Normal saline 9 (23.1)

Glycerin 5 (12.8)

   Castor oil 2 (5.1)

   D-sorbitol 2 (5.1)

Values are presented as mean standard±deviation (range) or number (%).
MBP, mechanical bowel preparation; WBI, whole bowel irrigation; PEG, polyethyl-
ene glycol.

Table 3. Oral prophylactic antibiotics: duration and agents

Oral prophylactic antibiotic Value

Duration and dose

   Duration of oral PA prior to the operation (hr) 24.18 ± 9.881 (2-48)

   Dose of oral PA (time) 2.98 ± 1.625 (1-8)

Oral PA agents

   Metronidazole 15 (35.7)

      Metronidazole + aminoglycoside 7 (16.7)

      Metronidazole + ciprofloxacin 3 (7.1)

      Metronidazole + erythromycin 2 (4.8)

   Aminoglycoside 3 (7.1)

   Rifamycin 3 (7.1)

   Erythromycin 2 (4.8)

   Othersa 4 (9.5)

   No response 3 (7.1)

Values are presented as mean standard±deviation (range) or number (%).
PA, prophylactic antibiotics.
aOthers: tetracycline (n = 1), metronidazole + rifamycin (n = 1), metronidazole + 
aminoglycoside + erythromycin (n = 1), aminoglycoside + erythromycin (n = 1).
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required to undergo prolonged fasting, a preoperative MBP, and 
antimicrobial prophylaxis. Bowel cleansing for colorectal surgery 
is typically composed of either a preoperative MBP using whole 
bowel irrigation with or without a retrograde enema, preoperative 
oral antibiotic administration against the colonic aerobic or an-
aerobic flora, or perioperative intravenous antibiotic administra-
tion [6].

A previous study proposed that preoperative MBPs could re-
duce the occurrence of intraperitoneal and wound infections, 
prevent anastomotic leakage that results from the passage of hard 
feces, and improve bowel manipulation [7]. However, MBP also 
causes adverse effects, such as dehydration or electrolyte imbal-
ance, as well as general patient discomfort. Additionally, an in-
complete bowel preparation can progress to bowel edema and in-
duce liquid bowel contents, which can make it more difficult to 
manipulate the bowel during surgery. In addition, an MBP could 
prolong the duration of hospitalization and increase health-care 
related costs. Bucher et al. [8] demonstrated in a randomized trial 
that bowel wall alterations, such as loss of superficial mucus and 
epithelial cells and inflammatory changes such as lymphocyte and 
polymorphonuclear cell infiltration, were more prevalent after a 
preoperative MBP that used PEG. 

Several prospective randomized trials investigated the necessity 
of MBP and reported that preoperative MBP was unnecessary or 
even harmful to the patient [9-13]. Furthermore, a meta-analysis 

by Slim et al. [1], which included prospective randomized trials, 
concluded that MBP using PEG should not be performed prior to 
elective colorectal surgery. The authors of another meta-analysis 
that analyzed the results of recently reported trials [14-20] con-
cluded that all types of MBP should be abandoned before colonic 
surgery, but that the role of the MBP in rectal surgery remained to 
be evaluated [2]. Based on these studies, the Cochrane Database 
Systematic Review of 2009 announced that prophylactic MBP 
prior to colorectal surgery had not proven to be valuable [21].

PA had previously been administrated orally or intravenously in 
order to prevent surgical site infection in colorectal surgery pa-
tients. In the Cochrane Database Systematic Review of 2009, a 
meta-analysis demonstrated that PA significantly reduced post-
operative wound infection and that aerobic microbial coverage 
and additional anaerobic microbial coverage significantly im-
proved the rates of wound infection, although long-term prophy-
laxis was not found to be beneficial for reducing wound infection 
rates [22]. The guidelines from the Surgical Infection Prevention 
Guideline Writers Workgroup [23] and the Hospital Infections 
Control Practices Advisory Committee [24] in the United States 
(US) recommend the following courses of action: 1) nonabsorb-
able oral antibiotics should be administrated in divided doses that 
are initiated no more than 18 to 24 hours before the operation, 2) 
intravenous antibiotics should begin when a bactericidal concen-
tration in the serum and tissue is reached upon making the inci-
sion, 3) the therapeutic concentration should be maintained dur-
ing and for a few hours after the operation, and 4) intravenous 
antibiotics should be discontinued within 24 hours following the 
operation. 

However, as this survey demonstrated, in practice, many sur-
geons actually administer intravenous antibiotics for several days 
after an operation because of the fear of fecal contamination, and 
these routine medical practices may cause problems such as the 
emergence of resistant bacteria and increasing healthcare-related 
costs. In this study, only 14.8% of the specialists answered that IV 
antibiotics were discontinued within 24 hours after the operation. 
In addition, in 2007, the Korean Society of Coloproctology rec-
ommended that combination regimens of first-generation antibi-
otics such as cephalosporin and metronidazole or single regimens 
of second- or third-generation cephalosporin or the addition of 
metronidazole should be administered and discontinued within 
five days after elective colorectal surgery [25]. However, this rec-
ommendation was not based on the results of clinical trials, but 
instead on the consensus of practicing surgeons. Therefore, new 
guidelines based on clinical trials that analyze the combinations 
and the duration of PA and that reflect Korean medical environ-
ments are necessary. Due to the high cost of medical devices and 
medical supplies, the majority of Korean hospitals use reusable 
instruments and drapes. In addition, the operating-room envi-
ronment generally does not meet all of the recommendations; for 
example, only 50% of the operating rooms are equipped with 
laminar flow and HEPA filters. These medical environments may 

Table 4. Intravenous prophylactic antibiotics: duration and agents

Intravenous prophylactic antibiotic No. (%)

Duration of administration after operation

   Until PO 12 hr 5 (6.8)

   Until PO 24 hr 4 (5.5)

   Until POD 2 16 (21.9)

   Until POD 3 23 (31.5)

   Until POD 4 3 (4.1)

   Until more than POD 5 10 (13.7)

   No response 12 (16.4)

Intravenous PA agents

   Second-generation cephalosporin 41 (56.2)

   Second-generation cephalosporin + metronidazole 10 (13.7)

   Second-generation cephalosporin +  
      metronidazole + aminoglycoside

4 (5.5)

   First-generation cephalosporin 3 (4.1)

   First-generation cephalosporin + metronidazole 7 (9.6)

   Third-generation cephalosporin 3 (4.1)

   Fluoroquinolone 2 (2.7)

   Othersa 3 (4.1)

PO, postoperative; POD, postoperative day; PA, prophylactic antibiotics.
aOthers: first-generation cephalosporin + aminoglycoside (n=1), third-generation 
cephalosporin + metronidazole (n = 1), fluoroquinolone + metronidazole (n = 1).
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contribute to the administration of and the recommendation for 
prolonged use of intravenous PA.

The intravenous antibiotic combinations were also variable, 
based on the responses to the survey. Although the US Food and 
Drug Administration approved second-generation cephalosporin 
monotherapy or a combination of first-generation cephalosporin 
with metronidazole or ampicillin-sulbactam for AP in colorectal 
surgery, current practices in Korea indicate that different combi-
nations of antibiotics are being administered. About one-third of 
the colorectal specialists use their own prescriptions, such as 
third-generation cephalosporin and fluoroquinolone treatment. 
A recently published study by Jeong et al. [26] reported that sec-
ond-generation cephalosporin alone was as effective as a triple 
regimen composed of first-generation cephalosporin, metronida-
zole, and aminoglycoside for elective colorectal cancer surgery 
prophylaxis.

This study was conducted to survey the current applications of 
MPB procedures and AP for Korean colorectal surgery patients 
and to provide basic information for the development of revised 
Korean guidelines for AP and MBP in elective colorectal surgery. 
Our results suggest that individual MBP practice and AP are not 
based on the current guidelines or on the level of the infection-
preventing system at each hospital, but are instead based on the 
customary principle of each institute or the preferences of the 
specialists.

A survey of 1,295 members of the American Society of Colon 
and Rectal Surgeon in the United States in 2003 indicated that 
most respondents routinely used MBP (99%) and intravenous an-
tibiotics (98%) in colorectal surgery [27]. These results are com-
parable to the results of the present study. However, oral antibiot-
ics were routinely administered in 75% of the responses and were 
omitted in 13% of the responses, which showed a higher utiliza-
tion of these techniques in the US than in Korea. In regard to the 
recommendation of bowel cleansing, 90% of the respondents 
agreed that the MBP procedure was essential, and 49% agreed 
that oral antibiotics were a necessity. These responses indicate a 
higher level of awareness in the US than in Korea. However, these 
results were reported prior to a recent meta-analysis of several 
clinical trials; therefore, a direct comparison between the two 
studies would be inappropriate.

Preparation for elective colorectal surgery can be challenging, 
and it may be difficult for a physician to determine the appropri-
ate level of processing for bowel preparation or the best treatment 
to reduce surgical site infections while minimizing patient dis-
comfort. Therefore, when creating guidelines for surgical and 
postoperative procedures, it is important to consider the specific 
medical and surgical environments that are available to the medi-
cal communities throughout Korea. In addition, national guide-
lines should not be based on medical practices or the results of 
studies from Western countries, where the medical and surgical 
environments may be different. This study recommends that fu-
ture guidelines should be designed based on a consideration of 

the healthcare environments and the diverse medical institutes in 
Korea. The results of this study can be used as preliminary data 
for the development of future Korean guidelines that address the 
administration of PA and the use of MBP procedures for elective 
colorectal surgery.

In conclusion, the results of our survey indicate that the majority 
of colorectal specialists use MPB for preoperative bowel cleansing 
and administer prophylactic intravenous antibiotics to their pa-
tients. Half of the specialists also administer oral antibiotics for 
colorectal surgery cases. This survey reflects the current practices 
of colorectal specialists in Korea. From this first national survey, 
we found distinct differences among Korean surgeons between 
their preferred bowel preparation method and the duration of PA 
administration and the guidelines recommended in the literature. 
If Korean guidelines are to be established for bowel preparation 
and use of PA, further prospective, randomized trials should be 
conducted in Korea. 
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Appendix. Mechanical bowel preparation and prophylactic antibiotics questionnaire

Check (√) the best answer 

■ Questions about the characteristics of the affiliated hospital
    Grade of hospital
      □ primary / □ secondary / □ tertiary / □ private / □ academic

    Number of colorectal surgeries in 2008
      □ 50-100 / □ 100-200 / □ 200-300 / □ more than 300

    Laminar flow system with HEPA-filter
      □ equipped / □ not equipped

■ Questions about MBP*
    Practical use of MBP in the absence of bowel obstruction or perforation   
      □ routinely / □ selectively / □ never

    Necessity of MBP
      □ essential and routinely used            □ unessential, but routinely used
      □ unessential and selectively used      □ unnecessary

    Preoperative duration of MPB        days

    Preoperative duration of fasting     days

    MBP method
      □ whole bowel irrigation / □ enema / □ whole bowel irrigation + enema

    Whole bowel irrigation agents
      □ sodium phosphate / □ polyethylene glycol / □ mannitol / □ other

    Agents for enema
      □ sodium phosphate / □ magnesium salt / □ normal saline / □ glycerin / 
      □ castol oil / □ D-sorbitol / □ senna / □ other

   Selective use of MBP (select multiple items if applicable)
      □ right colon surgery / □ left colon surgery / □ rectal surgery

    Nasogastric tube insertion
      □ routinely / □ selectively / □ never

   Selective nasogastric tube insertion (please indicate)

■ Oral antibiotic administration questions
    Practical use of oral antibiotics
      □ routinely / □ selectively / □ never

    Oral antibiotic necessity
      □ essential and routinely used            □ unessential, but routinely used
      □ unessential and selectively used      □ unnecessary

    Timing of oral antibiotic administration
      times started days before operation

    Oral antibiotics (select multiple items if applicable)
      □ neomycin / □ metronidazole / □ erythromycin / □ tetracycline / □ other

    Selective administration of oral antibiotics (select multiple items if applicable)
      □ right colon surgery / □ left colon surgery / □ rectal surgery

■ Intravenous antibiotics questions
    Practical use of intravenous antibiotics
      □ routinely / □ selectively / □ never

    Intravenous antibiotic necessity
      □ essential and routinely used            □ unessential, but routinely used
      □ unessential and selectively used      □ unnecessary

    Intravenous antibiotics (select multiple items if applicable)
      □ penicillin / □ first-generation cephalosporin / 
      □ second-generation cephalosporin / □ third-generation cephalosporin / 
      □ aminoglycoside / □ metronidazole / □ other

    Selective administration of intravenous antibiotics  
      (select multiple items if applicable)
      □ right colon surgery / □ left colon surgery / □ rectal surgery

    Duration of postoperative intravenous antibiotic administration until 
      □ PO 12 hours / □ PO 24 hours / □ POD 2 / □ POD 3
      □ POD 4 / □ more than POD 5

MBP, mechanical bowel preparation; PO, postoperative; POD, postoperative day.


