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Oral versus systemic antibiotic prophylaxis
in elective colon surgery: a randomized study
and meta-analysis send a message from the 1990s
Ronald T. Lewis, MB BS*
Objectives: To compare the efficacy of combined oral and systemic antibiotics (combined) versus
systemic antibiotics (systemic) alone in preventing surgical site infection in elective surgery of the colon,
and to perform a meta-analysis of randomized studies comparing combined versus systemic antibiotics
in elective colon surgery. Design: A double-blind, placebo-controlled, randomized clinical trial.
Setting: The Queen Elizabeth Hospital, Montreal, a university-affiliated community hospital.
Participants: Two hundred and fifteen patients scheduled to undergo elective surgery of the colon.
Interventions: Patients were randomized to receive neomycin and metronidazole orally (109 patients)
or identical placebos (106 patients) on the final preoperative day. All were given amikacin and metronidazole intravenously just before operation. Thirteen randomized series comparing combined and
systemic antibiotic prophylaxis in elective colon surgery were identified for meta-analysis. Outcome
measures: Rates of postoperative surgical site infections: risk differences, risk ratios (RRs) and 95% confidence intervals (CIs); organisms found in the colon and wound fat at surgery, and in infected wounds.
Results: Three patients in the systemic group, and 5 in the combined group were excluded. Wound
infections occurred in 5 patients in the combined group but in 17 in the systemic group (p < 0.01, RR
= 0.29, 95% CI 0.11–0.75). Bacteria isolated from wound infections and wound fat were similar to
those found in the colon. They were more frequent in the colon in the systemic group (p < 0.001) and
occurred in wound fat in the systemic group twice as often as in the combined group (p < 0.001). By
stepwise logistic regression, the presence of bacteria in wound fat at surgery was the strongest predictor
of postoperative wound infection (p < 0.002). In the meta-analysis, the summary weighted risk difference in surgical site infections between groups (dw) and the summary RR both favoured combined
prophylaxis (dw = 0.56, 95% CI 0.26–0.86; RR = 0.51, 95% CI 0.24–0.78; p < 0.001). Conclusions: In
elective surgery of the colon combined oral and systemic antibiotics are superior to systemic antibiotics
in preventing surgical site infections. Orally administered antibiotics add value by reducing bacterial
loading of the colon and wound fat contamination, both associated with postoperative wound infection.
Meta-analysis of randomized clinical trials reported from 1975 to 1995 supports these conclusions.
Objectifs : Comparer l’efficacité d’antibiotiques oraux et systémiques combinés (combinés) à celle des
antibiotiques systémiques (systémiques) seuls pour prévenir l’infection du site chirurgical en chirurgie
élective du côlon, et effectuer une méta-analyse d’études randomisées ayant comparé des antibiotiques
combinés aux antibiotiques systémiques en chirurgie élective du côlon. Conception : Étude clinique
randomisée contrôlée par placebo et à double insu. Contexte : L’Hôpital Reine-Elizabeth de Montréal,
hôpital communautaire affilié à une université. Participants : Deux cent quinze patients devant subir
une chirurgie élective du côlon. Intervention : On a réparti les patients au hasard pour recevoir de la
néomycine et du métronidazole par voie orale (109 patients) ou des placebos identiques (106 patients)
la veille de l’intervention. Tous ont reçu de l’amikacine et du métronidazole par voie intraveineuse immédiatement avant l’intervention. On a trouvé, pour la méta-analyse, 13 séries randomisées où l’on
comparait la prophylaxie aux antibiotiques combinés et systémiques en chirurgie élective du côlon.
Mesures de résultats : Taux d’infections postopératoires du site chirurgical : risque différentiel, risque
relatif (RR), intervalles de confiance (IC) à 95 %; micro-organismes découverts dans le côlon et les tissus
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adipeux de la plaie au moment de la chirurgie et dans les plaies infectées. Résultats : On a exclu trois
patients du groupe des antibiotiques systémiques et cinq du groupe des antibiotiques combinés. Il y a
eu infection de la plaie chez 5 patients du groupe des antibiotiques combinés, mais chez 17 patients du
groupe des antibiotiques systémiques (p < 0,01, RR = 0,29, IC à 95 %, 0,11 à 0,75). Les bactéries
isolées dans les plaies infectées et les tissus adipeux de la plaie ressemblaient à celles que l’on a trouvées
dans le côlon. Elles étaient présentes plus fréquemment dans le côlon des patients du groupe des antibiotiques systémiques (p < 0,001) et elles ont fait leur apparition dans les tissus adipeux de la plaie des
patients du groupe des antibiotiques systémiques deux fois plus souvent que chez les patients du groupe
des antibiotiques combinés (p < 0,001). Une régression logistique par degrés a révélé que la présence de
bactéries dans les tissus adipeux de la plaie au moment de l’intervention chirurgicale constituait le prédicteur le plus puissant d’infections de la plaie après l’intervention (p < 0,002). Dans la méta-analyse, le
risque différentiel pondéré sommaire d’infection de la plaie chirurgicale entre les groupes (dw) et le RR
sommaire penchaient tous deux en faveur d’une prophylaxie combinée (dw = 0,56, IC à 95 %, 0,26 à
0,86; RR = 0,51, IC à 95 %, 0,24 à 0,78; p < 0,001). Conclusions : En chirurgie élective du côlon, les
antibiotiques oraux et systémiques combinés sont supérieurs aux antibiotiques systémiques seuls
lorsqu’il s’agit de prévenir l’infection des plaies chirurgicales. Les antibiotiques administrés par voie
orale ajoutent de la valeur en réduisant la charge bactérienne du côlon et la contamination des tissus
adipeux de la plaie, deux facteurs associés à l’infection de la plaie après l’intervention. Une méta-analyse
d’études cliniques randomisées produites de 1975 à 1995 appuie ces conclusions.

T

he use of antibiotic prophylaxis
in patients who undergo elective
surgery of the colon is now accepted
universally. Infections at the surgical
site occur in 40% of patients not receiving antibiotic prophylaxis, but in
only 5% to 15% of those receiving antibiotics.1,2 Indeed, by 1983 Baum
and associates3 had concluded that it
was no longer justifiable to include
placebo controls in trials of antibiotic
prophylaxis in colon surgery. The
best route for giving the antibiotics
is still controversial. In the United
States the trend favours a combination of oral and systemic administration. Condon and associates4 in their
survey found that just over one-third
of surgeons used the oral route for
prophylaxis, half preferred combined
oral and systemic routes, and only 8%
used the systemic route alone. By
1990, 88% of 372 board-certified
colon and rectal surgeons used both
oral and systemic routes in preoperative preparation, and 3% used the oral
route alone.5 In contrast, most surgeons in Europe and Asia now use
systemically administered antibiotics
only,6,7 and the recent withdrawal
from the Canadian market of
neomycin, the most commonly prescribed antibiotic for oral prophylaxis,
indicates a similar trend in this country. We compared these 2 approaches
— combined versus systemic antibiotic prophylaxis in elective colon
surgery — to find out whether oral
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prophylaxis adds to the protection
afforded by systemic prophylaxis, and
if their topical mucosal effect in reducing the bacterial load of the colon
is of value in decreasing the rate of
postoperative surgical site infection.
Our results support added value. Previous studies, some flawed, have examined this question with conflicting
results. Therefore, we present a metaanalysis of randomized studies that,
along with the present study, send a
message from the 1990s.
Methods
From 1992 to 1995, all patients
who underwent elective surgery of
the colon at the Queen Elizabeth
Hospital in Montreal were eligible to
enter the study. Patients who were
allergic to the study antibiotics or
who had received antibiotics within
the 2 weeks before operation, pregnant patients and those who refused
informed consent were excluded.
One day preoperatively, routine
blood tests were performed, and
those patients who consented to the
trial were enrolled, and randomized
by the pharmacist in blocks of 4. The
large bowel was prepared by mechanical washout with sodium phosphate
given orally until the rectal effluent
was clear. If not, saline enemas were
given at 1800 on the day before operation until they were clear. At 1900
and 2300 the patients received

neomycin, 2 g, and metronidazole,
2 g, orally (combined group) or an
identical placebo (systemic group).
On the day of surgery all patients
were given amikacin, 1 g, and
metronidazole, 1 g, intravenously on
the way to the operating room.
During the operation specimens
were taken for culture from the
colon when it was opened and from
the subcutaneous fat just before
wound closure. On arrival in the
recovery room a blood specimen was
taken to determine the serum
amikacin level, but the result was
withheld from study personnel until
the trial was completed. Serum
concentrations of metronidazole
were not determined. At the dose
prescribed, mean concentrations of
metronidazole in the blood are
known to be several times those required for effective prophylaxis from
colon anaerobic bacteria.8 No further
antibiotics were given. The patients
were followed up by the infection
control nurse on postoperative days
3, 5 to 7, 10 to 14, and at 1 month
for diagnosis of surgical site infection, using the modified CDC criteria.9 Postoperative bowel movements
were noted, and diarrhea was assessed as 3 or more loose stools per
day for 48 hours.10,11
Risk ratios (RRs) and χ2 analysis
were used for categoric data, the ttest was used for continuous variables, and stepwise logistic regression
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was used to analyze variables associated with postoperative wound infection. Statistical calculations were
done with use of the SPSS computer
software. The sample size was calculated assuming an infection rate at
the surgical site of 10% to 15%, and a
treatment difference of 10% (α risk
0.05, β risk 0.20). The trial was concluded prematurely when unforeseen
closure of the hospital was planned,
and a preliminary analysis showed a
positive result. A meta-analysis was
performed of randomized clinical trials reported in the previous 20 years,
comparing systemic and combined
antibiotic prophylaxis in elective

surgery of the colon.12 These studies
were identified by a MEDLINE
search and by manual search of associated bibliographies. For each study
a quality score was calculated by the
method of Jadad and associates.13
This assessment takes into account
the description and appropriateness
of randomization, blinding and withdrawals. A perfect score is 5 points; a
point is deducted for each error of
blinding or randomization. For each
study, a risk difference (RD), RR and
95% CI were calculated,12,14,15 and
unweighted mean summary indices
were then derived by pooling results.
To compensate for variability in

Table 1
Comparison of Demographics and Serum Measurements in Patients
Who Received Antibiotic Prophylaxis by Two Different Routes Before
Undergoing Colon Surgery*
Group†
Demographic/ measurement
Age, yr
Gender, no.
Male

Systemic (n = 106)

Combined (n = 109)

71.4 (12.9)

68.8 (13.5)

43

53

63

56

Body mass index

24.9 (4.6)

25.2 (4.7)

Serum albumin, g/L

37.5 (6.6)

36.3 (3.5)

Lymphocytes, × 10

1.665 (0.490)

1.635 (0.469)

Serum amikacin, mg/mL

32.38 (11.66)

32.35 (11.38)

Female

–9

*Values are means (and standard error) except for gender.
†Systemic = patients who received antibiotic prophylaxis by the systemic route only, combined = patients who received
antibiotic prophylaxis by the oral and systemic routes.

Table 2

study size, a weighted RD for each
study was calculated as described by
Ingelfinger and colleagues,14 and a
summary weighted mean RD and
95% CI were derived.
Results
Two hundred and fifteen patients
were enrolled (109 in the combined
group and 106 in the systemic
group). Three patients were withdrawn from the systemic group and
4 from the combined group because
the operation was postponed or the
colon was not opened; 1 patient who
received combined prophylaxis died
within 48 hours of surgery. No infection was noted postoperatively in
these patients.
The treatment groups were evenly
matched with respect to age, gender,
body mass index and preoperative
serum albumin level and blood lymphocyte count (Table 1). There were
no significant differences between the
groups with respect to the preoperative final diagnoses and operations
performed (Table 2). Wound infections (RR = 0.29, 95% CI 0.11–0.75,
p < 0.01) and total surgical site infections (RR = 0.24, 95% CI 0.9–0.62,
p < 0.002) were significantly fewer in
the combined than the systemic
group (Fig. 1). The frequency of
anastomotic leaks and intra-abdominal abscesses was similar in the 2

Preoperative Diagnosis and Procedure Performed in Patients Who
Received Antibiotic Prophylaxis by Two Different Routes Before
Undergoing Colon Surgery
Diagnosis/procedure
Diagnosis
Carcinoma

Systemic (n = 105†)

Combined (n = 108‡)

76

74

23

28

Rectal prolapse

5

5

Other

1

1

63

56

Abdominoperineal dissection

9

10

Left hemicolectomy

5

8

Right hemicolectomy

25

30

Transverse colectomy

2

2

Inflammatory bowel disease

Procedure
Anterior resection

*Systemic = patients who received antibiotic prophylaxis by the systemic route only, combined = patients who received
antibiotic prophylaxis by the oral and systemic routes. One patient in each group was excluded.
†1 patient did not undergo operation.
‡2 patients did not undergo operation.

15
Infections, %

Group, no. of patients*

20

10

5

0
Wound
Infections

Anastomotic
leak

Intra-abdominal
abscess

FIG. 1. The frequency of wound infections, anastomotic leaks and intraabdominal abscesses in patients who
received antibiotic prophylaxis by the
systemic route only (systemic, black
bars) and by both the oral and systemic
routes (combined, white bars).
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groups. Table 3 shows that bacteria
in the subcutaneous fat at operation
and in infected wounds were typical
of colon flora and that there were
fewer in the combined than the systemic group; and Fig. 2 emphasizes
the association between bacteria
found in the subcutaneous fat at
surgery, and subsequent wound infection (RR = 0.49, 95% CI
0.39–0.61, p < 0.001). Fig. 3 shows
the number of bacterial isolates in the
colon in the 2 groups. Both aerobic
and anaerobic bacterial isolates from
the colon were found more frequently in the systemic group. Bacteria were also found twice as often in
the subcutaneous fat in the systemic
group as in the combined group (RR
= 0.46, 95% CI 0.33–0.65, p <
0.001) (Fig. 4). The mean (and stan-

dard error of the mean) postoperative
serum concentration of amikacin was
almost identical in the 2 treatment
groups (Table 1). By stepwise logistic
regression only positive intraoperative
fat culture (p < 0.002) and antibiotic
(p < 0.03) were related to wound
infection. Colon culture, patient age
and weight, duration of surgery, and
the presence of other diagnoses such
as diabetes, metastatic disease and
steroid therapy were not. Eight of
104 patients in the systemic group
and 5 of 106 in the combined group
had diarrhea postoperatively (p =
0.39). The mean (and SEM) number
of stools per day in the first postoperative week was 0.52 (0.59) in the
systemic group, and 0.39 (0.44) in
the combined group (p = 0.07).
Table 4 and Fig. 516–27 summarize

Table 3
Organisms Found in the Wound and Fat of Patients
Who Received Antibiotic Prophylaxis by Two
Different Routes Before Undergoing Colon Surgery*
Wound

Fat

Systemic

Combined

Systemic

Combined

Coliforms

15

3

7

2

Streptococci

18

1

8

0

Other aerobic

7

2

4

1

Bacteroides sp

7

0

2

0

Clostridium sp

1

0

0

0

Organisms

Bacterial isolates, mean no.

3.5

Combined

RRs and CIs obtained by metaanalysis of randomized series published between 1979 and 1995 comparing systemic versus combined oral
and systemic prophylaxis in colon
surgery. The overall trend clearly
favours combined antibiotic prophylaxis. The unweighted mean RD in
the rate of wound infections was
0.69 (95% CI 0.39–0.99), and the
weighted mean RD in the rate of
wound infections was 0.56 (95% CI
0.26–0.86) (p < 0.01).
Discussion
It is clear that antibiotic prophylaxis is required in elective surgery of
the colon, but should the route of
administration be systemic, oral, or
both? This study shows the benefit
Systemic

Combined

2.5
2
P < 0.001

1.5
1

P < 0.001

0.5
0

High
Low
Close

1.7
1.3

3.2
2.7

0.29
0.11

1.5

2.9

0.2

Aerobes

Anaerobic
streptococci

2

0

0

0

Other
anaerobic

0

0

2

0

*Systemic = patients who received antibiotic prophylaxis by the systemic route only,
combined = patients who received antibiotic prophylaxis by the oral and systemic routes.

Negative fat culture

Systemic

3

0.96
0.59
0.8

Anaerobes

FIG. 3. Isolates of aerobic and anaerobic bacteria in cultures
taken from the colon at the time of surgery were twice as frequent in patients who received systemic prophylaxis only as in
those who received combined oral and systemic prophylaxis.

Systemic

Combined

Positive fat culture

30

67
73

95

30
2

17

FIG. 2. A positive result from culture of the subcutaneous fat at
operation in patients who underwent colon surgery increases
the likelihood of wound infection (~ 2% for negative fat culture
v. ~ 20% for positive fat culture). Black segments = wound
infection, shaded segments = no wound infection.
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60
FIG. 4. A positive culture of the subcutaneous fat at the time of
colon surgery was twice as common in patients who received
antibiotic prophylaxis by the systemic route only as in patients
who received prophylaxis by the combined oral and systemic routes. Black segments = culture negative for bacteria,
shaded segments = culture positive for bacteria.
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Table 4
Meta-Analysis of Randomized Series Published Between 1975 and 1995 Comparing Systemic Versus
Combined Antibiotic Prophylaxis in Colon Surgery
Randomized/
blinded/score

Series
16

Antibiotics,
combined v. systemic prophylaxis

Treatment
WI
Total

Control
WI
Total

Positive
trend

Risk
ratio

Yes/yes/5

N-E + iv gentamicin-clindamycin v. iv
gentamicin-clindamycin

2

31

3

28

No

0.60

Hanel et al, 198017

Yes/no/2

Neomycin-metronidazole + iv
cefazolin-clindamycin v. iv cefazolinclindamycin

0

33

0

34

No

—

Lazorthes et al, 198218

Yes/no/1

Kanamycin-metronidazole + iv
cephradine-metronidazole v. iv
gentamicin-cephradine

1

30

7

30

Yes

0.14

Kaiser et al, 198319

Yes/yes/3

N-E + iv cefazolin v. iv cefoxitin

2

63

7

56

Yes

0.25

Peruzzo et al, 198720

Yes/no/1

Neomycin-tinidazole + iv cefoxitin v. iv
cefoxitin

4

39

0

41

No

0.67

Yes/no/3

N-E + iv gentamicin-metronidazole v.
iv gentamicin-metronidazole

3

65

5

67

No

0.62

Yes/no/2
Yes/no/3

N-E + iv cefoxitin v. iv cefoxitin
Neomycin-metronidazole + iv
piperacillin v. iv peperacillincefuroxime

9
9

169
107

15
26

141
223

Yes
Yes

0.50
0.72

Khubchandani et al, 198924
Stellato et al, 199025

Yes/yes/3
Yes/yes/4

N-E + iv cefazolin v. iv metronidazole
N-E + iv cefoxitin v. iv cefoxitin

5
3

55
51

14
2

47
51

Yes
No

0.31
1.40

Taylor and Lindsay, 199426

Yes/no/2

Ciprofloxacin + iv piperacillin v. iv
piperacillin

17

159

30

168

Yes

0.60

McArdle et al, 199527

Yes/no/2

Ciprofloxacin + iv metronidazole v. iv
gentamicin-metronidazole

8

82

20

87

Yes

0.42

Lewis (present study)

Yes/yes/5

Neomycin-metronidazole + iv
amikacin-metronidazole v. iv
amikacin-metronidazole

5

104

17

104

Yes

0.29

Barber et al, 1979

Lau et al, 1988

21

Coppa and Eng, 1988
Reynolds et al, 198923

22

Favour
systemic

N-E = neomycin-erythromycinm, iv = intravenous, WI = wound infection.

100
10

0.1
0.01

p<0.0001

Stellato

Taylor

Barber

Lewis

Summary

1.35

1.22

0.57

1.17

9.38

1.59

1.098

3.89

0.56

0.78

0.02

0.03 0.001

0.007

0.001

0.24

0.09

0.09

0.32

0.01

0.24

0.618 0.424 0.501 0.143

0.305

0.254

1.5

0.721

0.599

0.6

0.297

0.51

Close

Peruzzo

Kaiser

0.81

0.013

Reynolds

Lazorthes

2.8

Low

Hanel

Coppa

High

Khubchandani

McArdle

0.001
Lau

Favour
combined

1

FIG. 5. Individual study and summary risk ratios and 95% confidence intervals in the meta-analysis of randomized clinical trials
reported between 1979 and 1995 comparing systemic and combined antibiotic prophylaxis in colon surgery.
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of combined oral and systemic administration over systemic administration alone, and meta-analysis of
randomized series reported over the
last 20 years supports this view.
At first, oral antiseptics and antibiotics were advocated to reduce the
risk of postoperative wound infection
by decreasing the number of bacteria
in the colon.28–31 Then perioperative
parenteral prophylaxis, proposed by
Miles and colleagues32 and Burke,33
was used widely following Polk’s
landmark clinical study1 in 1969.
Evaluation of these 2 routes of antibiotic administration has been complicated by such confounding issues
as the spectrum of antibiotic coverage and the significance of pharmacodynamics of the antibiotics. But
subsequent studies have shown that
anaerobic bacteria are the preeminent cause of wound infection34,35
and that the 2 routes are equally
effective when drug pharmacodynamics are adequate.36 One study,37
much criticized for its methodology
did, however, confirm that adequate
concentrations of antibiotic in blood
and tissue are essential to prevent infection: effective topical enteral sterilization without adequate blood levels of antibiotics was associated with
a 32% rate of wound infection; but
this rate was only 6% with systemic
antibiotics that attained high blood
concentrations but failed to sterilize
the bowel. In another study38 oral
antibiotics that sterilized the bowel
and attained adequate blood concentrations provided prophylaxis equal
to that of systemic antibiotics.
In our study, we were careful to
eliminate these confounding issues
by including aerobic and anaerobic
coverage in both arms of the study,
and by ensuring that systemic antibiotic concentrations were adequate
for prophylaxis throughout the surgical procedure. The mean (and SEM)
postoperative serum concentration of
amikacin was 32.38 (11.66)
mg/mL, well above the minimal inhibitory concentration of amikacin
for the usual surgical pathogens —
178
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below 16 mg/mL.2 In addition, the
randomization was performed in
small blocks to ensure even distribution of patients — and this was attained. Although the patients were
not stratified for special risk factors
such as low pelvic anastomosis, the
randomization produced evenly
matched groups (Table 2). Anastomotic leaks were equally infrequent
in the study groups. Orally administered antibiotics protect against anastomotic leak when the bowel is ischemic,39 but no special protection
would be expected in the absence of
bowel ischemia.
Wound infections and total surgical site infections were both lower in
the group receiving combined prophylaxis. The RR of 0.29 implies that
the combination of oral and systemically administered antibiotics prevents 1 wound infection for every 9
patients receiving antibiotics by the
systemic route alone. Obviously, this
is an advantage of clinical significance. Besides, this benefit was attained without a measurable additional risk. Postoperative diarrhea
was no more common in patients in
the combined group than those in
the systemic group.40,41 Assays for
Clostridium difficile toxin were obtained in patients with diarrhea but
were not part of the study protocol.
Furthermore, combined prophylaxis
confers a clear fiscal advantage. In
the dosages given, oral neomycin
and metronidazole cost less than
Can$20. So we can estimate that an
outlay of less than Can$500 for 9 to
10 patients would result in a saving
of the Can$2000 to Can$4000 of
excess direct costs of a major surgical
site infection.42,43 These findings render inexplicable the current trend in
Canada toward the use of antibiotic
prophylaxis by the systemic route
alone. Orally administered neomycin
base is now no longer generally available having been withdrawn recently
because of a limited market. As indicated below, neomycin may not be
necessary; but this study sends a message from the 1990s that would dis-

credit the trend to using systemic
prophylaxis alone.
The rationale for added value
from the use of antibiotics by the
oral route also follows from our
results. A clear association was observed between wound infection and
positive results of culture of the subcutaneous fat at the end of the operative procedure; and this finding was
supported by stepwise logistic regression of factors causing wound infection. We also noted an association
between positive results of culture of
the subcutaneous fat and of the open
colon at surgery; the mean number
of aerobic and anaerobic bacterial
isolates in the colon was significantly
lower in the patients in the combined group. Clearly, orally administered antibiotics provided added
value by their topical sterilizing
effect. Of the oral antibiotics used,
metronidazole offers well-established
advantages.44 Although parenterally
administered metronidazole enters
the bowel through the enterohepatic
circulation, the resulting reduction in
colon bacteria is significantly less
than occurs after oral administration
of metronidazole.38 The difference
may be due partly to the timing of
parenteral dosing in relation to the
sampling of colon content; in addition, the hydroxymetabolite that enters the bowel has only 65% the bactericidal activity of metronidazole.8
Our data confirm that orally administered metronidazole is far more effective than parenterally administered
metronidazole in eliminating bacteria
from the colon and in reducing the
risk of contamination of wound fat.
In contrast, nonabsorbable oral antibiotics effective against intestinal
aerobic bacteria offer no clear benefit. No advantage was found in a
review of over 500 patients in 4 randomized series (RR = 1.53, 95% CI
2.22–1.06, p = 0.15).44 So neomycin
given orally may not be necessary;45
but this does not negate the value of
the oral route.
Finally, our meta-analysis of almost
2000 patients in randomized studies
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lends credibility to our study results.
The process employed the best methods of search, selection, summarizing
and statistical analysis,46 and the results
confirm the clinical and statistical value
of combined prophylaxis. In elective
surgery of the colon combined antibiotics given by the oral and systemic
routes are superior to antibiotics given
by the systemic route alone in preventing surgical site infections.
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CLINICAL PRACTICE GUIDELINES
FOR THE CARE AND TREATMENT OF

BREAST CANCER

Update

In February 1998 CMAJ and Health Canada published 10 clinical practice guidelines for the care and treatment
of breast cancer, along with a lay version designed to help patients understand more about this disease and the
recommended treatments. These guidelines are currently being revised and updated, and the series is being
extended to cover new topics. The complete text of the new and updated guidelines is available at eCMAJ:
www.cmaj.ca (Publications, Breast Cancer Guidelines)
REVISED:
Guideline 5: The management of ductal carcinoma
in situ (DCIS) [Oct. 2, 2001]
Guideline 7: Adjuvant systemic therapy for women
with node-negative breast cancer [Jan. 23, 2001]
Guideline 8: Adjuvant systemic therapy for women
with node-positive breast cancer [Mar. 6, 2001]
Guideline 10: The management of chronic pain in
patients with breast cancer [Oct. 30, 2001]
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NEW:
Guideline 11: Lymphedema [Jan. 23, 2001]
Guideline 12: Chemoprevention of breast cancer
[June 12, 2001]
Guideline 13: Sentinel lymph node biopsy [July 24,
2001]
Guideline 14: The role of hormone replacement
therapy in women with a previous diagnosis of
breast cancer [Apr. 16, 2002]

