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ABSTRACT

Background
This randomized clinical trial analysed the effect of peri-operative selective decontamination 
of the digestive tract (SDD) in elective gastrointestinal surgery on postoperative infectious 
complications and leakage.

Methods
All patients undergoing elective gastrointestinal surgery during a 5-year period were 
evaluated for inclusion. Randomized patients received either SDD (polymyxin B sulphate, 
tobramycin and amfotericin) or placebo in addition to standard antibiotic prophylaxis. The 
primary endpoint was postoperative infectious complications and anastomotic leakage 
during hospital stay or 30 days after surgery. 

Results
A total of 289 patients were randomized to either SDD (143) or placebo (146). Most patients 
(190, 65.7%) underwent colonic surgery. There were 28 patients (19.6%) with infectious 
complications in the SDD group compared with 45 (30.8%) in the placebo group (p = 0.028). 
The incidence of anastomotic leakage in the SDD group was 6.3% versus 15.1% in the 
placebo group (p = 0.016). Hospital stay and mortality did not differ between groups.

Conclusion
Perioperative SDD in elective gastro-intestinal surgery combined with standard iv antibiotics 
reduced the rate of postoperative infectious complications and anastomotic leakage 
compared with standard intravenous antibiotics alone. Perioperative SDD should be 
considered for patients undergoing gastro-intestinal surgery.
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INTRODUCTION

Postoperative infectious complications increase hospital stay and costs of treatment.1 
Especially in gastro-intestinal surgery, the incidence of infectious complications, i.e. surgical 
site infections (SSI), is high.2 The cause of these postoperative infections is multifactorial. 
The Nosocomial Infection Surveillance study showed that wound classification, duration 
of operation and American Society of Anesthesiologist (ASA) classification are associated 
with a higher incidence of SSI rate.3 Furthermore, a high body mass index (BMI)4, excessive 
blood loss, perioperative hypothermia5 and a low anastomosis in rectal surgery6 are 
associated with an increase in SSI rate. Some of  these factors have also been identified 
as a risk factor for anastomotic leakage.7 As a consequence, prevention of these 
postoperative complications demands a multifactorial approach. The Dutch Working Group 
on Antibiotic Policy (Stichting Werkgroup Antibiotica beleid) recommends prophylactic use 
of peri-operative intravenous antibiotics (cefuroxime and metronidazole) for patients 
undergoing gastrointestinal surgery.8 With selective decontamination of the digestive tract 
(SDD) antibiotics are  administered orally. 
Perioperative SDD aims to prevent postoperative complications caused by translocation 
of intestinal Gram-negative rods and yeasts, and perioperative endotoxaemia caused by 
permeation of bacterial compounds through a diminished gut-blood barrier. Topical 
antibiotics achieve this through the eradication of potentially pathogenic microorganisms, 
such as Staphylococcus aureus, Enterobacteriaceae, Pseudomonas aeruginosa and yeasts 
and the prevention of colonization of the gastro-intestinal tract from oropharynx to rectum, 
while sparing the anaerobic flora. Possible disadvantages of SDD are the bad taste and 
consequent  possible nausea. The antibiotic components used in SDD have negligible 
systemic side-effects, as they are applied in a topical paste that has virtually no uptake in 
the bloodstream. 
In a retrospective study on the efficacy of peri-operative SDD in elective colorectal surgery, 
we found a decrease in postoperative infectious complications and anastomotic leakage.9 

The positive effect of oral antibiotic bowel preparation in the prevention of surgical site 
infections in patients undergoing colorectal surgery is also reported in a recent review.10 
The aim of this randomized placebo-controlled study was to analyse the effect of 
perioperative SDD in patients undergoing gastrointestinal surgery in order to confirm 
previous findings.

MATERIAL AND METHODS

This randomized double-blind, placebo-controlled, clinical trial was approved by the Central 
Committee on Research Involving Human Subjects (CCMO) in the Netherlands (trial number 
P02.1187L) and the Medical Review Ethics committee of our hospital. All patients 
undergoing an elective resection of the digestive tract with a primary anastomosis with or 
without diverting ileostomy or closure of a temporary colostomy were asked to participate 
in this study. Patients were asked to participate by a surgeon or a surgical resident on our 
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outpatient department, two weeks prior to scheduled surgery. Written information about 
the trial was given to all patients. A hospital specialist, not associated with this trial, was 
chosen as an independent counselor before, during and after participation in this trial. If 
patients were unable to give informed consent or if there was a severe linguistic barrier, 
patients were not included. Exclusion criteria included acute surgery for bleeding, 
perforation or obstruction, pregnancy and a previous allergic reaction to the antibiotics used 
in this study, including the components of SDD. Written informed consent was obtained 
from all eligible patients. 
Block randomization was performed by a computer at the hospital pharmacy and randomized 
patients were classified into 4 groups (A,B,C or D), correcting for an expected difference 
in number of upper and lower gastro-intestinal surgery. Group A included patients 
undergoing esophageal and gastric surgery, group B Hepato-Pancreato-Biliary (HPB) surgery, 
group C colectomies, and group D rectal resections. Operating time, type of surgery (open 
versus laparoscopic procedure) and type of anastomosis were registered, as well as 
pathological reports of the specimen. Preoperative white blood cell count and C-reactive 
protein, chest X-ray and urinary- and sputum cultures were taken in an outpatient setting 
to determine whether the postoperative infectious complications were newly acquired.

Intervention
Patients were randomized to SDD and placebo. The SDD preparation contained polymyxin 
B sulphate 100 mg, tobramycin 80 mg and amphotericin B 500 mg (PTA). The placebo 
consisted of rice starch with water, sorbitol, the colors E110 and E 122 mixed with a lemon-
banana essence. It had almost the same texture and color as the SDD. Prefabricated 
syringes with the patient’s name and number were provided by the hospital pharmacist 
and stored in the refrigerator on the surgical ward. The trial medication was given to the 
patient by the nurses on the ward. After oral administration, the empty syringes were 
returned to the pharmacy. The attending physician on the surgical ward was therefore 
blinded. Patients were unable to see any difference between their trial medication and that 
of neighbouring patients. As soon as the trial was finished the blinding was disclosed by 
means of computer software only accessible by pharmacy personnel. Patients were 
admitted two days prior to surgery and the trial medication (SDD or placebo) was started 
directly after admission on the surgical ward. The trial medication was administered orally 
four times a day . If a patient had a nasogastric tube after surgery, the trial medication was 
given both through the tube and orally. According to the standard protocol, preoperative 
mechanical bowel preparation (Phosphoral®, MSD, Spain or Klean prep (Norhine B.V., 
Amsterdam, the Netherlands) was used in patients undergoing colonic surgery, while 
patients with upper gastro-intestinal surgery, HPB surgery or right sided colectomies 
received only a liquid diet. In the operating room, a rectal culture was taken to examine 
whether decontamination had been adequate. The trial medication was continued on the 
day of surgery (if possible) and after surgery until normal bowel function was achieved 
(normal intake and/or passage of stool) or at least until the third day after surgery. If the 
trial medication was given 2 days prior to surgery (i.e. 6 to 8 gifts) and at least until the 
third day after surgery (i.e. 9 to 12 gifts), it was considered as ‘optimal’. If it was started 1 
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day prior to surgery and/or given for fewer than 3 days after surgery or stopped before 
normal bowel movements had resumed, it was defined as ‘suboptimal’. If a patient was 
admitted to the Intensive Care Unit (ICU), the trial medication was continued for 72 hours. 
After this, the usual ICU SDD regimen was followed; in this hospital, SDD has been used 
as standard prophylaxis against infection in critically ill patients in the ICU since 1984. All 
patients received the same parenteral antibiotics peri-operatively for 24 hours, including 
cefuroxime 1500 mg and metronidazole 500 mg at 8 hour’s interval, starting 30 minutes 
before surgery. Thus only the oral trial medication (SDD or placebo) varied. Finally, all 
patients received a urinary catheter or supra pubic catheter for at least 24 hours.

Outcome
The primary endpoint was infectious complications within hospital stay for those discharged 
before 30 days or at 30 days after surgery. The postoperative complications were divided 
into infectious and non-infectious. Infectious complications included wound infections, 
urinary tract infections, pneumonia, intra-abdominal abscesses and anastomotic leakage. 
Infectious complications were diagnosed according to standard definitions.11 Postoperative 
cultures of wound, blood or urine were taken if an infection was suspected. Anastomotic 
leakage was determined by clinical examination (fever, abdominal pain, signs of ileus) in 
combination with blood results (elevated white blood cell count and/or raised C-reactive 
protein level). The diagnosis was confirmed by computed tomography (CT), X-ray with 
rectal contrast and/or by relaparotomy. If a patient had an intra-abdominal abscess or fluid 
collection(s) without contrast extravasations on CT-scan, a percutaneous drainage procedure 
was performed. In other cases a relaparotomy followed. Abdominal wound dehiscence or 
burst abdomen was a clinical diagnosis, confirmed by the attending surgeon. Cardiac failure, 
deep venous thrombosis, pulmonary embolism and cerebrovascular accidents were 
diagnosed by the consulting specialists, and confirmed by CT-scan and/or ultrasound.  
The secondary endpoints were hospital stay and mortality, defined as in-hospital death or 
death within 30 days after-surgery. 

Statistical analysis
A decrease in postoperative infection rate of 50% was considered to be clinically relevant. 
To detect an estimated difference in primary outcome of 15%, i.e. a reduction of 
postoperative infectious complications from 30 to 15 percent and anticipating 20% loss to 
follow up, 132 patients were required in each group to give the study a power of 80%. 
Data were analyzed according to intention-to-treat principle. Continuous data was analyzed 
by independent samples T-test or Mann-Whitney U where appropriate. Categorical data 
were analyzed by Chi-square test or Fisher exact test. All P-values were 2-sided and P < 
0.05 was considered significant. For statistical analysis we used SPSS version 16 for 
Windows (SPSS Inc, Chicago, Illinois, USA). 
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RESULTS

Between January 2003 and January 2008, 929 patients underwent elective surgery of the 
digestive tract with anastomosis. Of these patients, 149 did not meet the criteria or were 
not eligible for the study because of inability to give informed consent or severe linguistic 
barriers. 480 patients refused to participate in this trial. Six patients withdrew before 
randomization but after informed consent had been given, because of second thoughts. 
Patient characteristics of these 635 were comparable with those who were included in 
the trial. The most important reason for refusal was that patients did not want to take a 
medicine that tasted bad, without strong evidence that it would be beneficial. They also 
disliked the personal interference of a trial. Of the 294 randomized patients, 5 patients did 
not undergo surgery. Of the remaining 289 patients, 24 did not complete the trial protocol, 
but were analyzed according to intention-to-treat principle. Eventually, 143 patients were 
randomized to SDD and 146 to placebo (Figure 1). 

Figure 1 |  Flow chart.
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In the SDD group, 139 patients actually received the trial medication and in the placebo 
group 126 patients did so. Despite randomization, 15 patients in the placebo group received 
SDD. Table 1 shows the baseline patient characteristics of both groups. There were no 
differences in sex and age, but more patients in the placebo group had previous abdominal 
surgery (48 versus 62). There was no significant difference in the incidence of cardiovascular 
co-morbidity or diabetes mellitus. 

Preoperative cultures
A preoperative urinary culture was taken in 244 patients (84.4%) of the patients. In 22 
patients, a urinary tract infection was diagnosed preoperatively, 14 in the SDD group, 8 in 
the placebo group (table 1). In some cases, a colovesical fistula as a result of complicated 
diverticulitis or tumor growth explained the positive culture. None of the other patients had 
an obvious reason for contamination and all were asymptomatic. None of the patients had 
clinical symptoms of a urinary tract infection after surgery except for one in the placebo group. 
This infection was not documented as a complication, but as a result of previous disease. 
A pre-operative sputum culture was taken in 207 patients (71.6%), 104 (72.7%) in the SDD 
group and 103 (70.5%) of the placebo group, showing no growth in 90% of the patients 
and growth of <105 colonies of bacteria in 10%. None of these patients had clinical, 
laboratory or radiological signs of infection or pneumonia.

Mechanical bowel preparation
Mechanical bowel preparation was used in 157 (54.3%) patients equally divided in both 
groups. (Table 1)

Type of surgery
There were no significant differences between the groups in type of surgery, operating 
time or the number of laparoscopic procedures (Table 2). In most patients a partial colectomy 
or rectal resection was performed, 93 (65%) in the SDD group versus 97 (66.4%) in the 
placebo group. In 15 patients, 5 in the SDD group and 10 in the placebo group, other surgery 
was performed than originally planned. In some cases no resection was performed, for 
instance due to an irresectable process or distant metastasis. In those cases, adhesiolysis, 
bypass or colostomy was performed. In the SDD group, 6 laparoscopic procedures were 
converted to open surgery versus 5 in the placebo group. The rate of diverting ileostomies 
or stapled anastomosis did not differ either. Finally, pathological examination of the 
specimen reported malignancy in 204 patients (70.6%), equally divided in both groups. 

Postoperative Complications
The SDD group had a significantly lower rate of postoperative complications (Table 3). 
In the SDD group, there were 47 (32.9%) patients with complications and in the placebo 
group 67 (45.9%) (p=0.02, RR = 0.72, 95% CI 0.53-0.96). There was a significant lower 
rate of infectious complications (especially urinary tract infections, wound infections and 
anastomotic leakage) in the SDD group, 28 patients (19.6%) versus 45 patients (30.8 %) 
in the placebo group (p=0.028, RR =0.64, 95% CI 0.42-0.96). In the SDD group, the 
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Table 1  | Baseline characteristics of the randomized patients.

SDD (n = 143) Placebo (n = 146) p-value

Male, n (%) 81 (57) 76 (52) 0.434

Age 64 ± 13 63 ± 12 0.750

Comorbidity 

Cardiovascular (%) 26 (18.2) 31 (21.2) 0.515

Pulmonary (%) 18 (12.6) 19 (13.0) 0.914 

Previous abdominal surgery) (%)a 48 (33.6) 62 (42.5) 0.119 

Diabetes (%) 23 (16.1) 18 (12.3) 0.360

Preoperative urinary tract infection 14 (9.8) 8 (5.5) 0.167

Mechanical bowel preparationb 71 (49.7) 76 (52.1) 0.683

Values are presented as mean±SD or number (%) as appropriate.
a one or more. b Phosphoral® (MSD, Spain) or Klean prep (Norhine B.V., Amsterdam, the Netherlands).

Table 2 |  Surgical characteristics.

Type of surgery SDD (n = 143) Placebo (n = 146) p-value

0.51

Group A Esophageal /gastric resection 14 (9.8) 11 (7.5)

Group B HPB surgery a 31 (21.7) 28 (19.2)

Ileocoecal resection 1 (0.7) 5 (3.4)

Hemicolectomy (right sided) b 27 (18.9) 24 (16.4)

Transversectomy 3 (2.1) 2 (1.4)

Hemicolectomy (left sided) 5 (3.5) 9 (6.2)

Sigmoidectomy 22 (15.4) 15 (10.3)

Group D (low) anterior resection 29 (20.3) 32 (21.9)

Proctocolectomy 2 (1.4) 5 (3.4)

Closure of temporary colostomy 4 (2.8) 5 (3.4)

Other surgery c 5 (3.5) 10 (6.8)

Operating time, minutes 199 (160-241) 193 (142-230) 0.238

Laparoscopic surgery (%) d 39 (27.3) 32 (21.9) 0.290

Diverting ileostomy (%) 7 (4.9) 8 (5.5) 0.823

Stapled anastomosis (%) e 66 (49.3) 68 (51.5) 0.712

Malignant disease 103 (72.0) 101 (69.2) 0.595

Values are presented as median (25%-75%) or number (%) as appropriate.
a Including Pancreas surgery (Frey’s procedure),hemihepatectomy with biliodigestive anastomosis, PPPD and 
double bypass. b Including ileocoecal resection. c No resection or only colostomy because of irresectable tumor, 
gastroenterostomy or only adhesiolysis. d In the SDD group 6 laparoscopic procedures were converted to open 
procedures versus 5 in the placebo group. e 5 patients in the SDD group and 5 in the placebo group had both 
stapled and partial sutured anastomosis and were counted as stapled.      
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incidence of anastomotic leakage was significant lower than in the placebo group, 9 (6.3%) 
versus 22 (15.1%) patients (p=0.016, RR = 0.42, 95% CI 0.20-0.88). Leakage with 
anastomotic dehiscence was diagnosed in 7 (4.9%) patients in the SDD group and 14 
(9.6%) patients in the placebo group and confirmed and treated by relaparotomy (p= 0.173). 
An intra-abdominal abscess without leakage of contrast on CT scan was seen in 2 (1.4%) 
patients in the SDD group versus 8 (5.5%) patients in the placebo group (p = 0.058).The 
characteristics of patients with anastomotic leakage are described in table 4. Among those 
with anastomotic leakage, patients were older (median 71 versus 59 years) and hospital 
stay was shorter (21 versus 33 days) in the SDD group compared to placebo. Of the 9 
patients with leakage in the SDD group, 6 underwent a Whipple procedure. The other 3 
patients had a leakage after right-sided hemicolectomy. Of the 22 patients with leakage in 
the placebo group, 9 had a leakage after gastrectomy or Whipple procedure, and 13 with 
leakage after colonic surgery, including closure of colostomy and low anastomosis after 
rectal surgery. 
There was no significant difference in hospital stay of all 289 patients (median 11 days in 
the SDD group versus 12 days in the placebo group) (p = 0.57). This hospital stay included 
the 2 days admission before surgery. 

Table 3  | Primary and secondary endpoints.

SDD 
(n= 143)

PLACEBO
 (n= 146)

P-value

Total nr of patients with complications (%) 47 (32.9) 67 (45.9) 0.024

Nr of Patients with infectious complications (%)a 28 (19.6) 45 (30.8) 0.028

Pneumonia 8 (5.6) 9 (6.2)

Urinary tract infection 3 (2.1) 11 (7.5) 0.031

Wound infection 10 (7.0) 19 (13.0) 0.089

Clostridium 1 (0.7) 1 (0.7) 1.000

Anastomotic leakage b 9 (6.3) 22 (15.1) 0.016

Nr of Patients with non infectious complications (%) a 20 (14.0) 22 (15.1) 0.794

Cardiopulmonary c 10 (7.0) 12 (8.2) 0.694

Neurologic d 1 (0.7) 2 (1.4) 1.000

Abdominal (non infectious) e 15 (10.5) 16 (11.0) 0.897

Nr of patients with one or more relaparotomy f 15 (10.5) 19 (13.0) 0.505

Hospital stay in days, median (IQR) 11 (9-14) 12 (9-18) 0.055

Mortality, no (%) 6 (4.2) 5 (3.4) 0.732

Readmission 12 (8.4) 9 (6.2) 0.466

IQR=interquartile range, 25%-75%. a some patients had more than one complication. b dehiscense of anastomosis 
identified  by relaparotomy or computed tomography, and intra-abdominal abscesses  without obvious dehiscence. 
c Atrial fibrillation, infarct, pulmonary embolism, respiratory insufficiency, heart failure. d Stroke, delirium. e urinary 
retention, ileus, wound dehiscence, hematoma, fasciotomy of the lower extremity in 2 patients in the selective 
decontamination of the digestive tract (SDD) group. f All relaparotomies for leakage, bleeding, burst or open 
abdomen, ileus, during (re)admission.
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When the groups were divided in upper GI surgery (i.e. group A and B) and lower GI surgery 
(group C and D) the hospital stay for lower GI surgery  in the SDD group was 9 days (8-14) 
and 11 days (8-17) in the placebo group (p=0.035). Hospital stay in upper GI surgery did 
not differ (14 days in both groups, (p = 0.482)). Mortality rates did not differ between 
groups, and there was no significant difference in number of relaparotomies or readmissions. 
The reasons for readmission were nausea, abdominal cramps and transitory ileus, wound 
infections, bleeding from a gastric ulcer and a pulmonary embolus. In three cases, a 
relaparotomy was performed during readmission for leakage or abscesses. All postoperative 
complications were treated according to hospital protocol. Wound infections were treated 
by opening of the wound. It was rinsed 3 times daily until debris was cleared. Urinary tract 
infections and pneumoniae were treated by parenteral antibiotics for 3 and 7 days 
respectively, according to hospital protocol. 
Serious adverse events like anastomotic leakage or intraabdominal abscesses were treated 
by percutaneous drainage or relaparotomy if drainage was not possible and patients did 
not improve as mentioned earlier. Antibiotics were only administered if, in spite of drainage, 
patients maintained a high temperature or if a bloodstream infection was confirmed by a 
positive culture. 

Table 4  | Patients with anastomotic leakage (N = 31).

SDD Placebo p-value

N = 9 N = 22

Age (years) a 71 (56-82) 59 (54-68) 0.133

Male 3 (43) 14 (64) 0.233

Type of surgery

Gastric resection 0 4

Whipple procedure 6 5

Hemicolectomy (right sided) 3 3

Hemicolectomy (left sided) 0 1

(low) anterior resection 0 4

Other (i.e. proctocolectomy, closure of colostomy) 0 5

Hospital stay in days, median (IQR) 21 (12-39) 33 (22-52) 0.089

a Values are median (interquartile range).

Table 5  | Rectal cultures taken in the operating room.

SDD Placebo

N = 143 N = 146

Number of cultures taken (%) 100 (70.0) 99 (67.8)

Nr patients with ‘Optimal’ SDD/ placebo  administration (%) a 82 (57.3) 87 (59.6)

Adequate decontamination (No growth of Gram-negatives and yeasts) 65 (45.5) 9 (6.2)

a Trial medication started 2 days before surgery (6 to 8 doses) and continued until at least the third day after 
surgery (9-12 postoperative doses).
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Administration of trial medication 
Optimal trial medication (SDD or placebo) was administered in 82 (57.3%) in the SDD 
group and 87 (59.6%) in the placebo group. The patients received a median of 19 doses 
in the SDD group (range 13-24), and 20 doses (range 16-25) in the placebo group. 13 (16%) 
patients who received ‘optimal’ SDD had an infectious complication versus 25 (29%) of 
the placebo group (p = 0.045). A rectal culture was taken in the operating room in 102 
(71.3%) patients in the SDD group and 103 (70.5%) of the placebo group. Two cultures 
in the SDD group and 4 cultures in the placebo group did not reach the laboratory and 
could not be analyzed. Results of the analyzed cultures are presented in table 5. Sixty-five 
of 100 cultures taken in the SDD group showed adequate decontamination (no growth of 
Gram-negatives or yeasts), while growth of Gram-negatives and yeasts was absent in 9% 
of the patients in the placebo group (p<0.001). Of all 73 patients with infectious 
complications (i.e. 28 in the SDD group and 45 in the placebo group), 49 rectal cultures 
were taken on the operating room (17 in the SDD group and 32 in the placebo group). 
Four of the 17 cultures (23.5%) of patients with infectious complications in the SDD group 
showed no decontamination at all. For the placebo group this was 87.5% (28 of 32). As 
been mentioned above, the 28 patients with infectious complications in the SDD group 
had received “optimal” SDD in 13 of 28 cases (46.4%).

DISCUSSION

The present double blind randomized controlled trial on the use of peri-operative selective 
decontamination of the digestive tract in elective gastro-intestinal surgery demonstrated 
an absolute risk of infectious complications of (28/143) 19.6% in the SDD group and 30.8% 
in the placebo group which results in a relative risk of 64%. Therefore a 36% relative 
reduction in postoperative infectious complications was seen, particularly urinary tract 
infections and wound infections. The absolute risk reduction was 11,2% and the numbers 
needed to treat was 9. In addition a 58% relative reduction of anastomotic leakage was 
found, which is the surgical site infection with the highest clinical relevance.
This lower incidence of infections complications and anastomotic leakage was associated 
with a trend towards a shorter hospital stay in the SDD group. In addition, hospital stay 
tended to be shorter in the patients with anastomotic leakage despite older age, suggesting 
that the severity of the disease accompanying the leakage may be less, because the 
peritoneal cavity was contaminated with a lower bacterial load and less pathogenic flora. 
It has been suggested that the lower rate of anastomotic leakage with SDD is explained 
by the fact that overgrowth of Gram-negative bacteria may induce mucosal inflammation 
at the suture. 12 Specific antibiotic prophylactic regimes can limit the rate of postoperative 
infections, in addition to optimization of the condition of the surgical patient. Of these, 
prophylactic perioperative intravenous antibiotics are standard use in gastro-intestinal 
surgery. A Cochrane analysis recently showed a significant reduction in surgical wound 
infections when prophylactic antibiotics with aerobic and anaerobic coverage were used 
compared to placebo. No statistically significant differences were found when comparing 
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short- and long term duration of prophylaxis or single dose versus multiple dose antibiotics. 
When oral antibiotics were combined with intravenous antibiotic prophylaxis, the risk of 
surgical site infections (SSI) was 75% lower than with intravenous antibiotics alone.13 This 
finding corresponds to the results of a recent meta-analysis on surgical site infections. 
Different regimes of oral antibiotics are in use. In most studies, one to three doses of oral 
antibiotics are taken a day before surgery or on the day of surgery. 14 Selective 
decontamination of the digestive tract was introduced in intensive care medicine to prevent 
primary or secondary gut-derived Gram-negative and yeast infections. SDD aims to reduce 
or even eradicate potential pathogenic micro-organisms from oro-pharynx to rectum, while 
leaving the endogenous anaerobic flora largely undisturbed.15,16 
In 1990, Stoutenbeek advocated the use of SDD as a peri-operative infection prophylaxis 
in elective surgery like 17 oesophagectomy and gastrectomy.18,19 A randomized controlled 
trial of SDD in elective colorectal surgery demonstrated fewer postoperative wound 
infections and abdominal abscesses.20 Two recent meta-analyses of the use of SDD in the 
ICU showed a significant reduction in lower airway and bloodstream infections by 
respectively 65% and 37% and a reduction in mortality by 22% and 20%.21,22 In 1984, the 
use of SDD was initiated in the ICU of our hospital. In 1999, peri-operative SDD was started 
in the authors’ surgical ward to patients undergoing elective colorectal surgery. A 
retrospective analysis of 162 patients undergoing elective colorectal surgery between 1999 
and 2002 receiving perioperative SDD in addition to intravenous antibiotics demonstrated 
a decrease of postoperative infectious complications in colorectal surgery from 19.8% to 
7,9% when compared to systemic antibiotics alone. 9 The present study is the first double 
blind randomized study comparing the use of pre-operative selective decontamination in 
elective GI surgery with continued oral antibiotic prophylaxis until restoration of bowel 
function on a surgical ward postoperatively. 
The trial has several limitations. First, the study may have been underpowered, because 
the expected 50% reduction in postoperative infectious complications was not achieved. 
Second, SDD administration was ‘optimal’ in only 82 (57.3%) of 143 patients, and 65 
cultures (45.5%) showed adequate decontamination. To decontaminate the entire digestive 
tract, the antibiotics should be taken at least until defecation has occurred. The present 
results show that adequate decontamination in patients needing gastro-intestinal surgery 
often takes more than two days. We therefore advocate taking the SDD for three full days 
pre-operatively and adding a laxative to the SDD (such as polyethylene glycol) to promote 
defecation, especially in patients undergoing colonic surgery. Unfortunately, due to ileus 
or obstruction, full decontamination may not be attained in all patients. 
In the present study, patients were admitted to the hospital 2 days prior to surgery to 
assure optimal SDD/placebo intake. In daily practice this is however not feasible and also 
not necessary as we are able to explain to patients how to take the SDD at home. 
Thirdly, we experienced refusal of SDD on the ward, generally because of bad taste and 
nausea. It is therefore of upmost importance to explain the mechanisms and benefits of 
SDD, and to convince the patients of the importance of adequate intake, and also that the 
advantage of SDD can only be realized if they accept the bad taste. Fourthly, a 15.1% leak 
rate in the placebo group seems high. However, if gastrectomies and Whipple procedures 
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are left out, the number of anastomotic leakage was 13/97 (13.4%) after colonic and rectal 
surgery in the placebo group. In literature the incidence of anastomotic leakage after 
colorectal surgery differs, but is reported up to 10%.  23-25 
Fifthly, 15 patients in the placebo group unintentionally received SDD. This was revealed 
after closing the trial and breaking the blind. All manufactured syringes were returned to 
the pharmacy after use. In these patients, the syringes returned full. It became clear that 
“real SDD” had been given by mistake on the ward. This problem was seen at the start 
of the trial. After several extra meetings on the wards, this did not occur anymore.
Finally, the hospital stay was relatively long. For colorectal surgery only, this was 9 days in 
the SDD group and 11 days in the placebo group. Fast track surgery was not yet fully 
implemented in our hospital in those days, which explains the relatively long duration of 
stay in the colorectal group. After closing the trial, fast track protocols are standard 
procedure now.
In conclusion, this RCT shows that perioperative SDD in addition to standard iv antibiotics 
in elective gastro-intestinal surgery seems to decrease  postoperative infectious 
complications and anastomotic leakage. The study also shows that only 65% of the patients 
were adequately decontaminated during surgery with SDD being prescribed for two days. 
For adequate decontamination, the patient should defecate. Pre-operative SDD may be 
optimized by taking it for at least three days and adding a laxative to promote defecation. 
In addition, compliance should be increased by explaining that the advantage of SDD can 
only be realized if it’s bad taste is accepted. With a better decontamination rate, results of 
the strategy may be improved. We advise to consider peri-operative SDD to patients 
undergoing gastro-intestinal surgery, especially colorectal surgery, starting 3 days prior to 
surgery and continue SDD until normal bowel movements are achieved. Further prospective 
trials are needed to confirm our conclusions. 
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