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ABSTRACT

Background
Studies on selective decontamination of the digestive tract (SDD) in elective gastrointestinal 
surgery have shown decreased rates of postoperative infection and anastomotic leakage. 
However, the prophylactic use of perioperative SDD in elective gastrointestinal surgery is 
not generally accepted.

Methods
A systematic review of randomized clinical trials (RCTs) was conducted to compare the 
effect of perioperative SDD with systemic antibiotics (SDD group) with systemic antibiotic 
prophylaxis alone (control group), using MEDLINE, Embase and the Cochrane Central 
Register of Controlled Trials. Endpoints included postoperative infection, anastomotic 
leakage, and in-hospital or 30-day mortality.

Results
Eight RCTs published between 1988 and 2011, with a total of 1668 patients (828 in the 
SDD group and 840 in the control group), were included in the meta-analysis. The total 
number of patients with infection (reported in 5 trials) was 77 (19.2%) of 401 in the SDD 
group, compared with 118 (28.2%) of 418 in the control group (odds ratio 0.58, 95% 
confidence interval 0.42 to 0.82; P = 0.002). The incidence of anastomotic leakage was 
significant lower in the SDD group: 19 (3.3%) of 582 patients versus 44 (7.4%) of 595 
patients in the control group (odds ratio 0.42, 0.24 to 0.73; P = 0.002).

Conclusion
This systematic review and meta-analysis suggests that a combination of perioperative 
SDD and perioperative intravenous antibiotics in elective gastrointestinal surgery reduces 
the rate of postoperative infection including anastomotic leakage compared with use of 
intravenous antibiotics alone.



C
H

A
P

T
E

R

6

81

REVIEW OF SDD IN GI SURGERY

INTRODUCTION

Gastrointestinal (GI) surgery, and especially colorectal surgery, has been associated with 
a high rate of postoperative infection1, longer subsequent hospital stay and higher costs.2 
The cause of postoperative infection is multimodal.3 There are several risk factors for 
anastomotic leakage, including low preoperative albumin levels, intraoperative blood loss 
and a prolonged operating time (more than 3 h). 4,5 Apart from optimization of the patient’s 
condition and disease-related factors, preoperative parenteral antibiotics are administered 
to decrease the rate of postoperative infections after elective GI surgery. Antibiotic 
administration, 30–60 min before surgery, is standard treatment if contamination during 
surgery is expected. 6 The addition of oral antibiotics that selectively target potentially 
pathogenic Gram-negative microorganisms, yeasts and Staphylococcus aureus, initiated 
before surgery and continued until normal passage of food and/or stool, seems to decrease 
further the incidence of infection. 7 However, the use of selective decontamination of the 
digestive tract (SDD) in elective GI surgery is not generally accepted. In the Netherlands, 
only approximately 6% of surgeons use prophylactic SDD in elective GI surgery. 8

Different oral decontamination protocols are applied. Some consist of a single antibiotic 
and others use combinations of antibiotics; some use antibiotics for only 1 day before 
surgery, whereas others continue antibiotic administration after surgery. Furthermore, 
protocols differ in antimicrobial selectivity. Some of the oral antimicrobials are absorbed 
(such as co-trimoxazole and quinolones), others are not. However, despite absorption, oral 
ciprofloxacin gives a constant drug concentration in faeces and therefore also has a good 
decontaminating effect. 9

The most frequently used SDD protocol consists of a combination of three non-absorbable 
antibiotics (polymyxin E, tobramycin and amphotericin B), which are applied as an oral paste 
and administered orally and via the gastric tube, if present. These drugs are active against 
a broad spectrum of the potentially pathogenic aerobic Gram-negative rods, S. aureus, 
yeasts and fungi, while sparing the less pathogenic anaerobes and Gram-positive flora.
Several meta-analyses have shown that SDD reduces the morbidity and mortality of critically 
ill patients. 10 In surgical patients treated in an intensive care unit (ICU), postoperative SDD 
reduces the duration of mechanical ventilation, ICU and hospital stay, and mortality. 11,12  
No reviews have been published on the use of preoperative SDD in elective GI surgery. 
Therefore, a systematic review and meta-analysis was performed of studies reporting the 
effect of perioperative SDD in elective GI surgery to prevent postoperative infection and 
anastomotic leakage.

METHODS

Search strategy
A systematic literature search was conducted independently by two authors. The checklist 
of the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 
statement was used in order to include all items for this review. Because the term ‘selective 
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decontamination of the digestive tract’ had not been introduced in earlier studies, the terms 
non-absorbable antibiotics including single or combined antibiotics, if administered orally, 
were also searched. In the present review, the term ‘SDD’ is used for all oral regimens, 
whereas ‘control’ is used for the group receiving intravenous antibiotics only. The search 
was performed using medical subject headings (MeSH) as well as free text words, such 
as “gastrointestinal diseases/surgery”[MeSH] and “gastrointestinal surgery” combined 
with “decontamination”[MeSH] or SDD.
The searched databases, MeSH and free text words used for the search are shown in 
Appendix S1 (supporting information). All articles identified by the search were assessed 
by title and abstract. The references of retrieved articles were checked to identify other 
relevant trials. Only randomized clinical trials (RCTs) assessing the efficacy of SDD or the 
prevention of postoperative infection, in adult patients undergoing elective GI surgery, 
compared with no oral regimen or placebo, were included.

Inclusion criteria
RCTs that compared the effect of the preoperative use of SDD in addition to intravenous 
antibiotics with intravenous antibiotics alone for the prevention of infections after elective 
GI surgery in adult patients were included in the study. Parenteral antibiotics had to be 
similar in both groups of patients. Postoperative infections were defined as wound 
infections, pneumonia, urinary tract infections, intra-abdominal abscesses and anastomotic 
leakage.

Exclusion criteria
Exclusion criteria were: studies evaluating SDD in emergency surgery; animal studies; 
studies of SDD in children; liver, bone marrow and small bowel transplantation; burns; and 
pancreatitis. Studies on the use of SDD in patients treated in the ICU were also excluded.

Selection of studies
Two reviewers independently assessed studies for eligibility based on titles and abstracts. 
The full text of the potentially relevant studies was obtained and also assessed by the two 
authors. In case of disagreement, the subject was discussed or reviewed by an independent 
researcher until consensus was achieved.

Endpoints
The primary clinical endpoint analysed was 30-day postoperative infections, including 
surgical-site infections (SSIs), urinary tract infections, pneumonia and anastomotic leakage. 
The secondary endpoint was mortality, defined as in-hospital death or death within 30 days 
after surgery.

Methodological quality
The two reviewers independently assessed the methodological quality of the studies 
according to the Jadad score. 13 Disagreements were resolved by consensus. Studies with 
a Jadad score below 3 were not included.
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Data extraction and management
The two reviewers independently extracted data from each outcome for the published 
results of included trials. Baseline characteristics of the study, and number of patients 
randomized and analysed, were retrieved. Study endpoints were extracted as numbers 
(with percentages) or as mean(s.d.) values where appropriate. The numbers of patients 
with complications were also counted. When data were extracted from graphical plots, or 
studies reported the number of complications rather than the number of patients with 
complications, or when numbers of a specific endpoint were not provided in the article, 
an attempt was made to contact the authors to clarify details and/or to request missing 
data on outcome.

Unit of analysis issues
Some studies compared three groups of patients: one group receiving oral therapy alone, 
a second group receiving perioperative systemic antibiotics, and a third group that had 
combined oral and systemic therapy. Data for the group receiving oral therapy alone were 
not included for these studies.

Statistical analysis
Outcomes were analysed as continuous or dichotomous variables, using standard statistical 
techniques available in the Review Manager program RevMan version 5.1 (The Cochrane 
Collaboration, The Nordic Cochrane Centre, Copenhagen, Denmark). For continuous outcomes, 
the weighted mean difference and 95% confidence intervals (c.i.) were calculated. For 
dichotomous outcomes, the odds ratio (OR) was calculated with 95% c.i.
Heterogeneity of trial results was tested with the Higgins χ2 test, and the I2 statistic was 
calculated to give an estimate of the degree of heterogeneity. I2 values over 50% indicate 
considerable heterogeneity. 14

RESULTS

The search identified 1660 potentially relevant abstracts. Of these studies, 38 were 
evaluated based on title and abstract. Nineteen studies were excluded after full-text 
examination. Eleven studies with a Jadad score lower than 3 were excluded. A total of 
eight publications were eligible for inclusion in the systematic review, which included a 
total of 1668 participants (Figure 1).

Quality assessment
All studies stated that the treatment allocation was random. Only three of the trials 
described the method and the concealment of randomization. The Jadad score varied 
between 3 and 5. Four studies were reported to be double-blind. 7,15–17 Withdrawals and 
drop-outs were accounted for in all included papers. Of 1668 patients, 828 received 
preoperative SDD with perioperative intravenous antibiotics, and 840 patients received 
perioperative intravenous antibiotics alone, with or without an oral placebo. Two trials 
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compared three groups of patients: only intravenous antibiotics, only oral antibiotics, and 
a combination of intravenous antibiotics. These trials were included in the pooled analysis, 
by including only the data for the two groups providing information with regard to the 
research question. Only four studies mentioned a placebo. This was described as a 
‘placebo solution’15, ‘complementary placebo’17, ‘identical placebo’18 or ‘identical placebo 
with full recipe’. 7 SDD was initiated between 12 and 48 h before surgery and included 
one to eight administrations of antibiotics. Mechanical bowel preparation before surgery 
was used in all patients undergoing colorectal surgery. 7,17–21 Two studies15,16 included 
patients undergoing upper GI surgery (such as oesophagectomies and gastrectomies) and 
did not use mechanical bowel preparation, except when oesophagogastrectomy with 
coloplasty or total gastrectomy with (partial) colectomy was planned. 15 The type of bowel 
preparation varied between studies and consisted of clear liquid diets starting 2 days 

Figure 1 |  PRISMA diagram of selection of articles for systematic review. RCT, randomized clinical trial; 
i.v., intravenous.
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before surgery17,21 polyethylene glycol19,20 or Klean-Prep® (Helsinn, Lugano, Switzerland).7

In some studies, rectal enemas were used. 17,18,21 Characteristics of the studies are 
summarized in Table 1.

Antibiotic therapy
The antibiotic regimens are shown in Table 2. In all trials, systemic antibiotics were given 
at an adequate dose before surgery. The regimen varied, but consisted mostly of a 
cephalosporin, sometimes combined with metronidazole. All trials used, at least, antibiotics 
with Gram-negative coverage. The intravenous antibiotics were continued for 24 h, 7,15,17,21 
or for 2 days19 or 3 days, 20. In two trials, the systemic therapy was given only before surgery 
and at the end of the procedure during closure of the wound. 16,18 In all trials, the systemic 
antibiotics used were the same in both groups of patients.
The oral prophylactic regimen differed between trials. Two oral antibiotics were given before 
surgery in five trials. 17–21 The combination of polymyxin, tobramycin and amphotericin was 
used in the trials of Roos and colleagues7 and Schardey and co-workers. 16 In the study of 
Schardey et al.16 oral vancomycin was added to the SDD, thereby covering methicillin-
resistant S. aureus (MRSA).

Oral decontamination
Preoperative oral decontamination was given by mouth. Only three trials described the use 
of oral decontamination after surgery. 7,15,16 If a patient had a nasogastric tube after surgery, 
the trial medication was given both through the tube and orally in only one trial. 7

Table 1 |  Characteristics of studies included in the meta-analysis.

Reference Year Study 
design

Jadad 
score

No. of 
patients

Type of surgery Mechanical 
bowel 
preparation

Duration of oral 
decontamination 
(days)

SDD 
group

Control 
group Preop. Postop.

Lau et al.21 1988 RCT 3 65 67 Colorectal Yes 1 –*

Stellato et al.17 1990 RCT 4 51 51 Colorectal Yes 1 –*

Schardey et al.16 1997 RCT 5 102 103 Gastrectomy No 1 7

Ishida et al.19 2001 RCT 3 72 71 Colorectal Yes 2 –*

Lewis18 2002 RCT 4 109 106 Colorectal Yes 0.5 –*

Kobayashi et al.20 2007 RCT 3 246 245 Colorectal† Yes 1 –*

Farran et al.15 2008 RCT 5 40 51 Gastrectomy and 
oesophagectomy

No 0.5 5

Roos et al.7 2011 RCT 5 143 146 Upper GI, HPB 
and colorectal

Yes 2 ≥ 3‡

*Postoperative oral decontamination was not applied or not mentioned in the publication. †With occasional 
cholecystectomy. ‡Selective decontamination of the digestive tract (SDD) was continued for at least 3 days after 
surgery or until normal bowel movements/stool and intake were achieved. RCT, randomized clinical trial; GI, 
gastrointestinal; HPB, hepatopancreaticobiliary.
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Primary outcome
The data are summarized in Table 3. Infectious complications were reported in five studies; 
infections occurred in 77 (19.2%) of 401 patients in the SDD group versus 118 (28.2%) of 
418 patients in the control group. 7,15–17,21 Wound infections were found in 35 (5.1%) of 686 
patients in the SDD group versus 74 (10.8%) of 686 patients in the control group, with 
missing data in two trials. Anastomotic leakage was found in 19 (3.3%) of 582 patients in 
the SDD group versus 44 (7.4%) of 595 in the control group. SSIs were described in only 
three trials, with18,19 or without13 anastomotic leakage. Two studies supplied exact data for 
all types of infectious complication. 18,19 Incomplete data on outcome were found in six of 
the eight trials. Missing data were obtained in only one instance. 15

Meta-analysis
Meta-analysis of the RCTs showed a significant difference in postoperative infections in 
favour of the SDD group (OR 0.58, 95% c.i. 0.42 to 0.82; P = 0.002). The incidence of 
anastomotic leakage was significant lower in the SDD group (OR 0.42, 0.24 to 0.73; P = 
0.002). The risk of wound infection (OR 0.44, 0.29 to 0.67; P < 0.001) and pneumonia (OR 

Table 2 |  Oral and systemic antibiotic regimens in the included studies.

Reference Oral antibiotics Oral doses before 
surgery

Systemic antibiotics Duration of systemic 
antibiotics after 
surgery

Lau  
et al.21

Neomycin 1 g + 
erythromycin 1 g

3 daily doses 1 day 
before surgery

Metronidazole 500 mg + 
gentamicin 2 mg/kg *

3 doses in 24 h

Stellato  
et al.17

Neomycin 1 g + 
erythromycin 1 g

3 daily doses 1 day 
before surgery

Cefoxitin 2 g * 3 doses in 24 h

Schardey  
et al.16

Polymyxin B 100 mg + 
tobramycin 80 mg + 
amphotericin  
B 500 mg + 
vancomycin 125 mg

4 daily doses, 20 ml,  
1 day before surgery

Cefotaxime,  
2 ‘infusions’*

2 doses before and 
during closure

Ishida  
et al.19

Kanamycin 500 mg + 
erythromycin 400 mg

4 daily doses, started 
2 days before surgery

Cefotiam 1 g * 2 daily doses, for 48 
h

Lewis 
et al.18 

Neomycin 1 g + 
metronidazole 1 g

2 daily doses, evening 
before surgery

Amikacin 1 g + 
metronidazole 1 g *

No antibiotics after 
surgery

Kobayashi 
et al.20

Kanamycin 1 g + 
erythromycin 400 mg

3 daily doses, 1 day 
before surgery

Cefmetazole 1 g * 2 daily doses, 72 h

Farran 
et al.15

Erythromycin  
500 mg + gentamicin 
80 mg + nystatin 
sulphate 100 mg

4 daily doses, 20 ml,  
1 day before surgery

Amoxicilin 2 g + 
clavulanic acid 200 mg 
*

According to hospital 
guidelines

Roos 
et al.7

Polymyxin B sulphate 
100 mg + tobramycin 
80 mg + amphotericin 
B 500 mg

4 daily doses, 10 ml, 
started 2 days before 
surgery

Cefuroxime 1500 mg + 
metronidazole 500 mg *

3 doses in 24 h

*Both groups (oral and systemic antibiotic versus systemic antibiotics alone)  received the same systemic 
antibiotics.
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0.52, 0.30 to 0.89; P = 0.018) was also decreased in the SDD group, although only three 
RCTs7,15,16 provided data on pneumonia (Figure 2). The incidence of urinary tract infection did 
not differ between the treatment groups (OR 0.51, 0.23 to 1.13; P = 0.099), but data were 
provided in only two trials. 7,16 Four of the eight studies presented data on mortality. 7,15–17 
Meta-analysis showed that the mortality rate (in-hospital death or death within 30 days after 
surgery) did not differ between the treatment groups (OR 0.64, 0.32 to 1.29; P = 0.215).
Separate analysis of subgroups for upper and lower GI surgery was performed. For overall 
infectious complications, a meta-analysis of 387 patients having upper GI surgery and 432 
having lower GI surgery was conducted. SDD reduced infectious complications in both 
subgroups (OR 0.59, 0.38 to 0.91 and OR 0.55, 0.32 to 0.95; P = 0.862) (Figure 3). For 
anastomotic leakage, 387 patients having upper GI surgery and 790 having lower GI surgery 
were analysed. SDD reduced the risk of anastomotic leakage in both subgroups, with no 
difference in effect between upper and lower GI surgery: OR 0.36 (0.16 to 0.79) versus 
0.45 (0.20 to 1.01) (P = 0.699) (Figure 4). Subgroup analysis of other endpoints could not 
be performed owing to low numbers of patients.

Table 3 |  Postoperative infectious complications in patients receiving oral and intravenous antibiotics (selective 
decontamination group) versus intravenous antibiotics alone (control group).

No. of patients (SDD versus control)

Reference SDD 
group

Control 
group

Postop. 
infectious 
complica-
tions

Wound 
infection

Abscess Pneumonia Urinary 
tract 
infection

Anastomotic 
leakage

Lau  
et al.21

65 67 8 vs 8 3 vs 5 2 vs 2 n.r. n.r. 1 vs 2

Stellato  
et al.17

51 51 4 vs 6 3 vs 2 1 vs 5 n.r. n.r. 1 vs 3

Schardey  
et al.16

102 103 31 vs 46 n.r. 5 vs 4 9 vs 23 7 vs 8 3 vs 11

Ishida  
et al.19

72 71 n.r. 8 vs 17 n.r. n.r. n.r. 1 vs 2

Lewis 
et al.18

109 106 n.r. 5 vs 17 1 vs 2 n.r. n.r. 3 vs 1

Kobayashi  
et al.20

246 245 n.r. 6 vs 14 11 vs 12 n.r. n.r. n.r.

Farran  
et al.15

40 51 6 vs 13 n.r. n.r. 5 vs 10 n.r. 1 vs 3

Roos  
et al.7

143 146 28 vs 45 10 vs 19 n.r.* 8 vs 9 3 vs 11 9 vs 22*

Some patients had more than one complication. *All intra-abdominal abscesses in this study were caused by 
anastomotic leakage, and reported in that column. n.r., Not reported.
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Figure 2 |  Forest plot of all postoperative infectious complications, anastomotic leakage, wound infections 
and pneumonia in patients having selective decontamination of the digestive tract with oral antibiotics plus 
intravenous antibiotics (SDD group) versus those receiving intravenous antibiotics alone (control group).  
A fixed-effect Mantel–Haenszel model was used for meta-analysis. Odds ratios are shown with 95% 
confidence intervals.
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Figure 3 |  Forest plot of postoperative infectious complications following upper and lower gastrointestinal 
(GI) surgery in patients having selective decontamination of the digestive tract with oral antibiotics plus 
intravenous antibiotics (SDD group) versus those receiving intravenous antibiotics alone (control group). 
A fixed-effect Mantel–Haenszel model was used for meta-analysis. Odds ratios are shown with 95% 
confidence intervals.
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DISCUSSION

The present meta-analysis shows that the perioperative use of SDD in addition to standard 
intravenous antibiotics decreases postoperative infections and anastomotic leakage. 
Mortality was not reduced. However, the number of studies reporting mortality was low.
The full regimen of SDD, topical polymyxin, tobramycin and amphotericin, eradicates the 
colonization and overgrowth of potentially pathogenic Gram-negative microorganisms, S. 
aureus and yeasts from oral cavity to rectum and prevents the translocation of endotoxin, 
microorganisms and subsequent infections. The addition of vancomycin additionally protects 
against MRSA, but is not advocated for standard SDD, because Gram-positive flora plays 
an important role in the resistance to colonization. 22 Other regimens have a smaller Gram-
negative spectrum and do not cover yeasts. Yeasts, especially Candida species, may account 
for about 20% of abdominal pathogens, especially after upper GI surgery. 23

Figure 4 |  Forest plot of anastomotic leakage following upper and lower gastrointestinal (GI) surgery 
in patients having selective decontamination of the digestive tract with oral antibiotics plus intravenous 
antibiotics (SDD group) versus those receiving intravenous antibiotics alone (control group). A fixed-effect 
Mantel–Haenszel model was used for meta-analysis. Odds ratios are shown with 95% confidence intervals.
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In addition to a reduction in organ-site infections, perioperative SDD appears to diminish 
the risk of anastomotic leakage. Next to poor surgical technique and impaired blood supply 
to the intestinal anastomosis, bacteria play a major role in the pathogenesis of anastomotic 
insufficiency. They may cause local inflammation at the anastomosis, with intramural 
abscess formation and anastomotic dehiscence. 24 Preoperative SDD may also reduce 
perioperative endotoxaemia, caused by the permeation of bacterial compounds through a 
diminished gut–blood barrier with a reduced systemic inflammatory response. 23 However, 
perioperative endotoxaemia has been studied mostly during cardiac surgery and may be 
less prevalent during GI surgery, although it is sometimes reported. 25 Systemic side-effects 
of SDD are few, because the antibiotics are administered orally and do not enter the 
bloodstream with most of the regimens used. Despite fear of resistance, long-term use 
of SDD in patients treated in the ICU is not associated with an increased acquisition of 
resistant bacterial flora. 26–28 The reason for this may be that resistance occurs under 
conditions of a high concentration of microbes but a low antibiotic concentration, as in the 
gut when using intravenous antibiotics alone. Eradication of Gram-negative species with 
SDD decreases the risk of antibiotic resistance. However, careful microbial surveillance 
remains crucial.
The present review excluded the methodologically less strong trials and thus provides a 
high quality of evidence. Furthermore, all trials used the same systemic antibiotic(s) in the 
SDD and control groups of patients, making the groups comparable. Heterogeneity of the 
included studies was low. However, five of the eight analysed trials included (exclusively) 
patients having colorectal surgery, 7,17–19,21 with only three studies7,15,16 reporting on upper 
GI surgery, making the evidence for SDD in this subgroup of patients less robust.
This review has several limitations. First, observer bias could have influenced the results 
in the studies without blinding. 19–21 Second, there is concern regarding publication bias, 
because not all studies reported all infectious complications, nor mortality. Third, the 
definition of SSI was described in seven studies, 7,16,17,19–21 but the definition of pneumonia 
and anastomotic leakage were described only in three. 7,15,16 Fourth, one study7 accounted 
for half of all anastomotic leakages and also had the highest leakage rate (31 of 289, 10.7%). 
The literature reports leakage in up to 10% of patients. 29 The largest study20 did not 
specifically report anastomotic leakage, and an attempt to obtain data on anastomotic 
leakage from the authors failed. Therefore, to confirm the present results, anastomotic 
leakage should be an endpoint in future trials.
The majority of the studies in the present meta-analysis were conducted before 2007 and 
did not include enhanced recovery after surgery (ERAS) protocols. Implementation of ERAS 
protocols reduces hospital stay and appears to reduce the incidence of postoperative 
infection.30 A Cochrane analysis showed a reduction in length of stay and overall 
complications, whereas major complications were not reduced. 31 Hospital stay was not 
an endpoint of the present review and meta-analysis, but could be of interest to study in 
the future, especially in the context of an ERAS protocol. The authors postulate, however, 
that preoperative SDD may reduce postoperative infections and anastomotic leakage 
further, because the full regimen of SDD specifically eradicates GI colonization with Gram-
negative bacteria and yeast, which foreshadows postoperative infection. In the included 



92

REVIEW OF SDD IN GI SURGERY

6

C
H

A
P

T
E

R

studies different types of antibiotic with different antimicrobial coverage and duration of 
treatment were used. However, all studies applied oral antibiotics with Gram-negative 
coverage, although only one trial7 assessed the degree of preoperative decontamination 
by taking rectal cultures in the operating room before surgery. This trial showed that SDD 
needs to be administered in a sufficient dosage and for at least 48–72 h before surgery to 
achieve effective decontamination of the intestinal tract.
The present meta-analysis shows that the administration of perioperative SDD in elective 
GI surgery decreased postoperative infectious complication and anastomotic leakage rates 
for upper GI and colorectal surgery. Future trials are needed to confirm whether SDD has 
additive positive effects in addition to an ERAS protocol.



C
H

A
P

T
E

R

6

93

REVIEW OF SDD IN GI SURGERY

REFERENCES

1 Vazquez-Aragon P, Lizan-Garcia M, Cascales-Sanchez P, Villar-Canovas MT, Garcia-Olmo D. 
Nosocomial infection and related risk factors in a general surgery service: a prospective study. J 
Infect 2003; 46: 17–22.

2 Kirkland KB, Briggs JP, Trivette SL, Wilkinson WE, Sexton DJ. The impact of surgical-site 
infections in the 1990s: attributable mortality, excess length of hospitalization, and extra costs. 
Infect Control Hosp Epidemiol 1999; 20: 725–730.

3 Mangram AJ, Horan TC, Pearson ML, Silver LC, Jarvis WR. Guideline for prevention of surgical 
site infection, 1999. Hospital Infection Control Practices Advisory Committee. Infect Control 
Hosp Epidemiol 1999; 20: 250–278.

4 Buchs NC, Gervaz P, Secic M, Bucher P, Mugnier-Konrad B, Morel P. Incidence, consequences, 
and risk factors for anastomotic dehiscence after colorectal surgery: a prospective monocentric 
study. Int J Colorectal Dis 2008; 23: 265–270.

5 Telem DA, Chin EH, Nguyen SQ, Divino CM. Risk factors for anastomotic leak following 
colorectal surgery: a case–control study. Arch Surg 2010; 145: 371–376.

6 Nelson RL, Glenny AM, Song F. Antimicrobial prophylaxis for colorectal surgery. Cochrane 
Database Syst Rev 2009; (1)CD001181.

7 Roos D, Dijksman LM, Oudemans-van Straaten HM, de Wit LT, Gouma DJ, Gerhards MF. 
Randomized clinical trial of perioperative selective decontamination of the digestive tract versus 
placebo in elective gastrointestinal surgery. Br J Surg 2011; 98: 1365–1372.

8 Mutsaers SN, Roos D, Oudemans-van Straaten HM, de Wit LT, Gouma DJ, Gerhards MF. 
Current application of selective decontamination of the digestive tract, perioperative antibiotics 
and mechanical bowel preparation in surgical departments in the Netherlands. Dig Surg 2011; 
28: 338–344.

9 van Ogtrop ML, Mattie H, Guiot HF, van Furth R. Decontaminating efficacy of ciprofloxacin in an 
animal model. Eur J Clin Microbiol Infect Dis 1989; 8: 901–903.

10 Liberati A, D’Amico R, Pifferi S, Torri V, Brazzi L, Parmelli E. Antibiotic prophylaxis to reduce 
respiratory tract infections and mortality in adults receiving intensive care. Cochrane Database 
Syst Rev 2009; (4)CD000022.

11 de Smet AM, Kluytmans JA, Blok HE, Mascini EM, Benus RF, Bernards AT et al. Selective 
digestive tract decontamination and selective oropharyngeal decontamination and antibiotic 
resistance in patients in intensive-care units: an open-label, clustered group-randomised, 
crossover study. Lancet Infect Dis 2011; 11: 372–380.

12 Melsen WG, de Smet AM, Kluytmans JA, Bonten MJ; Dutch SOD-SDD Trialists’ Group. 
Selective decontamination of the oral and digestive tract in surgical versus non-surgical patients 
in intensive care in a cluster-randomized trial. Br J Surg 2012; 99: 232–237.

13 Jadad AR, Moore RA, Carroll D, Jenkinson C, Reynolds DJ, Gavaghan DJ et al. Assessing the 
quality of reports of randomized clinical trials: is blinding necessary? Control Clin Trials 1996; 17: 
1–12.

14 Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring inconsistency in meta-analyses. 
BMJ 2003; 327: 557–560.

15 Farran L, Llop J, Sans M, Kreisler E, Miró M, Galan M et al. Efficacy of enteral decontamination in 
the prevention of anastomotic dehiscence and pulmonary infection in esophagogastric surgery. 
Dis Esophagus 2008; 21: 159–164.

16 Schardey HM, Joosten U, Finke U, Staubach KH, Schauer R, Heiss A et al. The prevention 
of anastomotic leakage after total gastrectomy with local decontamination. A prospective, 
randomized, double-blind, placebo-controlled multicenter trial. Ann Surg 1997; 225: 172–180.

17 Stellato TA, Danziger LH, Gordon N, Hau T, Hull CC, Zollinger RM Jr et al. Antibiotics in elective 
colon surgery. A randomized trial of oral, systemic, and oral/systemic antibiotics for prophylaxis. 
Am Surg 1990; 56: 251–254.

18 Lewis RT. Oral versus systemic antibiotic prophylaxis in elective colon surgery: a randomized 
study and meta-analysis send a message from the 1990s. Can J Surg 2002; 45: 173–180.



94

REVIEW OF SDD IN GI SURGERY

6

C
H

A
P

T
E

R

19 Ishida H, Yokoyama M, Nakada H, Inokuma S, Hashimoto D. Impact of oral antimicrobial 
prophylaxis on surgical site infection and methicillin-resistant Staphylococcus aureus infection 
after elective colorectal surgery. Results of a prospective randomized trial. Surg Today 2001; 31: 
979–983.

20 Kobayashi M, Mohri Y, Tonouchi H, Miki C, Nakai K, Kusunoki M; Mie Surgical Infection Research 
Group. Randomized clinical trial comparing intravenous antimicrobial prophylaxis alone with 
oral and intravenous antimicrobial prophylaxis for the prevention of a surgical site infection in 
colorectal cancer surgery. Surg Today 2007; 37: 383–388.

21 Lau WY, Chu KW, Poon GP, Ho KK. Prophylactic antibiotics in elective colorectal surgery. Br J 
Surg 1988; 75: 782–785.

22 van der Waaij D., Manson WL, Arends JP, Vries-Hospers HG. Clinical use of selective 
decontamination: the concept. Intensive Care Med 1990; 16(Suppl 3): S212–S216.

23 de Ruiter J, Weel J, Manusama E, Kingma WP, van der Voort PH. The epidemiology of intra-
abdominal flora in critically ill patients with secondary and tertiary abdominal sepsis. Infection 
2009; 37: 522–527.

24 Schardey HM, Kamps T, Rau HG, Gatermann S, Baretton G, Schildberg FW. Bacteria: a major 
pathogenic factor for anastomotic insufficiency. Antimicrob Agents Chemother 1994; 38: 2564–
2567.

25 Valenza F, Fagnani L, Coppola S, Froio S, Sacconi F, Tedesco C et al. Prevalence of endotoxemia 
after surgery and its association with ICU length of stay. Crit Care 2009; 13: R102.

26 Daneman N, Sarwar S, Fowler RA, Cuthbertson BH; SuDDICU Canadian Study Group. Effect 
of selective decontamination on antimicrobial resistance in intensive care units: a systematic 
review and meta-analysis. Lancet Infect Dis 2013; 13: 328–341.

27 de Jonge E. Effects of selective decontamination of digestive tract on mortality and antibiotic 
resistance in the intensive-care unit. Curr Opin Crit Care 2005; 11: 144–149.

28 Ochoa-Ardila ME, Garcia-Cañas A, Gómez-Mediavilla K, González-Torralba A, Alía I, García-Hierro 
P et al. Long-term use of selective decontamination of the digestive tract does not increase 
antibiotic resistance: a 5-year prospective cohort study. Intensive Care Med 2011; 37: 1458–
1465.

29 Choi DH, Hwang JK, Ko YT, Jang HJ, Shin HK, Lee YC et al. Risk factors for anastomotic leakage 
after laparoscopic rectal resection. J Korean Soc Coloproctol 2010; 26: 265–273.

30 Lv L, Shao YF, Zhou YB. The enhanced recovery after surgery (ERAS) pathway for patients 
undergoing colorectal surgery: an update of meta-analysis of randomized controlled trials. Int J 
Colorectal Dis 2012; 27: 1549–1554.

31 Spanjersberg WR, Reurings J, Keus F, van Laarhoven CJ. Fast track surgery versus conventional 
recovery strategies for colorectal surgery. Cochrane Database Syst Rev 2011; (2)CD007635.



C
H

A
P

T
E

R

6

95

REVIEW OF SDD IN GI SURGERY

SUPPLEMENTARY MATERIAL 

Appendix S1

Search Strategy
MEDLINE (Jan 1980 until September 2012), the Cochrane Central Register of Controlled 
Trials (CENTRAL), and EMBASE were searched. The literature search was not restricted 
by language or year of publication. The following medical subject headings (MeSH) and 
free text words were used: ((“gastrointestinal diseases/surgery”[Mesh] OR gastrointestinal 
surgery OR gastro intestinal surgery OR “digestive system surgical procedures”[Mesh] 
OR (“gastrointestinal tract”[Mesh] AND (“surgical procedures, operative”[MeSH Terms] 
OR “general surgery”[Mesh]) OR (surgery AND (esophagus OR esophagectomy OR 
esophageal OR gastrectomy OR stomach OR liver OR pancreatitis OR pancreatectomy 
OR colectomy OR colon OR rectal)))) AND (“decontamination”[Mesh] OR SDD OR 
decontaminat*[tiab] OR ((“anti-bacterial agents”[Mesh] OR antibiotic*) AND (prophylactic 
OR prophylaxis OR preventive OR oral OR parenteral OR preoperative OR nonabsorbable 
OR “non absorbable”))) AND (trial OR random* OR comparative OR “systematic review” 
OR meta-analysis OR vs[ti] OR versus[ti])) NOT (“animals”[Mesh] NOT “humans”[Mesh]).


