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Objective To evaluate cefuroxime and metronidazole antibiotic

prophylaxis.
Design Observational nonrandomised 1-year prospective cohort

study.
Setting Fifty-three hospitals in Finland.
Population A total of 5279 women undergoing hysterectomy for

benign indications, with cefuroxime given to 4301 and
metronidazole given to 2855. Excluding other antibiotics,
cefuroxime alone was given to 2019, metronidazole alone was
given to 518, and they were administered in combination to 2252
women.
Methods Data on 1115 abdominal hysterectomies (AHs), 1541
laparoscopic hysterectomies (LHs), and 2133 vaginal
hysterectomies (VHs) were analysed using logistic regression
adjusted for confounding factors.
Main outcome measures Postoperative infections.
Results Cefuroxime had a risk-reductive effect for total infections
(adjusted odds ratio, OR, 0.29; 95% confidence interval, 95% CI,
0.22–0.39), but the independent effect of metronidazole and the
interaction effect of cefuroxime and metronidazole were

nonsignificant. In subgroup analyses of AHs, LHs, and VHs
involving those receiving the two main antibiotics only, the effect
of cefuroxime alone nonsignificantly differed from that of
cefuroxime and metronidazole in combination for all types of
infection. The absence of cefuroxime, assessed by comparing
metronidazole alone with cefuroxime and metronidazole in
combination, led to an increased risk for total infections in AHs
(adjusted OR 3.63; 95% CI 1.99–6.65), in LHs (OR 3.53; 95% CI
1.74–7.18), and in VHs (OR 4.05; 95% CI 2.30–7.13), and also
increased risks for febrile events in all categories (AHs, OR 2.86;
95% CI 1.09–7.46; LHs, OR 13.19; 95% CI 3.66–47.49; VHs, OR
12.74; 95% CI 3.01–53.95), wound infections in AHs (OR 6.88;
95% CI 1.09–7.49), and pelvic infections in VHs (OR 4.26; 95%
CI 1.76–10.31).
Conclusions In this study, cefuroxime appeared to be effective in

prophylaxis against infections. Metronidazole appeared to be
ineffective, with no additional risk-reductive effect when
combined with cefuroxime.
Keywords Antibiotic prophylaxis, cefuroxime, hysterectomy,
metronidazole.
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Introduction
Infections are responsible for a significant proportion of
postoperative morbidity. Hysterectomy is a clean-contaminated operation, and postoperative infections are polymicrobial, as vaginal bacteria inoculate the surgical site.1 In
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vaginal hysterectomy (VH), evidence supporting antibiotic
prophylaxis (AP) was established over three decades ago,2
and controversies regarding the benefits of AP in abdominal hysterectomy (AH) eventually diminished.3–6 Infections
are more than halved with AP, and so placebo-controlled
studies are no longer justifiable.2,6
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Guidelines on AP vary considerably. The National Institute for Health and Clinical Excellence (NICE) in 2008 stated that, for clean-contaminated surgery, AP is preferable.
Nevertheless, these UK guidelines provide no recommendations separately for VH, and for AH they state, ‘There is
insufficient evidence that prophylactic administration of
antibiotics results in fewer surgical site infections.’7 In
2008, the Scottish Intercollegiate Guidelines Network
(SIGN) recommended AP for both AH and VH, but did
not suggest which antibiotics should be used.8
In a large meta-analysis of placebo-controlled and comparative studies of antibiotics, Hemsell included 18 and 34
studies, respectively, involving VH, and 19 and 21 studies
involving AH.5 On the basis of the findings of this metaanalysis, Hemsell proposed a prophylactic regime with a
first-generation cephalosporin, cefazolin 1 or 2 g, administered intravenously in the operating room before anaesthesia, for both types of hysterectomy. These recommendations
from two decades ago seem to be the basis for the current
American College of Obstetricians and Gynecologists
(ACOG) guidelines. In 2006, for hysterectomy the ACOG
recommended preoperative single-dose intravenous AP consisting of cefazolin 1 or 2 g, or cefoxitin 2 g. Metronidazole
1 g is recommended for those with hypersensitivity to penicillin.9 In the 2009 update, the recommended alternative to
cefazolin was metronidazole or clindamycin, each combined
with gentamicin or a quinolone.10 In Denmark, national
guidelines for hysterectomy AP recommend the use of
cefuroxime plus metronidazole.11
The majority of postoperative pelvic infections involve
anaerobic bacteria.1 This is the basis for prophylaxis directed
against anaerobes. Metronidazole is a common treatment
for bacterial vaginosis (BV), in which the vaginal flora is
altered, with increasing concentrations of Gardnerella vaginalis and anaerobes. Although the bacteria involved are
fairly apathogenic, BV is associated with post-hysterectomy
infection, increasing the risk of pelvic infection by three-fold
or more.12,13 This is important because of the high prevalence of BV, which ranges from 15 to 30%.13,14
Additional anaerobic coverage is recommended in AP for
colorectal surgery,15 but its role has not been clarified with
hysterectomy. As a national quality assessment, the frequency
and type of AP were analysed in a 1-year cohort study: the
FINHYST study. The aim of this evaluation of AP in hysterectomy was to analyse the independent effects of cefuroxime
and metronidazole. Of particular interest was the evaluation
of whether additional anaerobic coverage with metronidazole
was beneficial, in combination with cefuroxime.

Methods
Data were prospectively collected from 1 January to 31
December 2006 in 53 hospitals, and represent 79.4% of
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hysterectomies performed for benign causes in Finland in
2006. Surgical data and data on complications for this study,
FINHYST, have appeared in detail previously.16,17 To summarise, hysterectomies were performed using three main
approaches: AH (n = 1255; 24%), laparoscopic hysterectomy
(LH; n = 1679; 32%), and VH (n = 2345; 44%); only 1.7%
of the operations were subtotal, i.e. were performed without
opening the vagina. The ‘VH’ category includes operations
with (55%) or without concomitant colpoperineoplasty.
Conversions from LH (5.2%) and VH (0.6%) were included
in the analysis, and were grouped as intention-to-treat by the
type of hysterectomy initially chosen.
A study form for each patient was completed at discharge
by her gynaecological surgeon. In addition, infections following discharge were documented on a separate form at
the outpatient clinics, provided at the same hospitals in
which the operation took place. The definition of wound
infection was antibiotic usage or drainage being necessary,
the definition of urinary tract infection (UTI) was a single
bacterial growth exceeding 105 bacteria/ml, and the definition of a febrile event was a clinically relevant fever for
unknown reason with axillary temperature  38°C. Lateonset complications also included pelvic infections, defined
as an infected haematoma or abscess. Total infections represent the number of patients affected; some may have had
more than one infection. In total, 20% of UTIs, 22% of febrile events, and 63% of wound infections were of late onset.
There were 5279 hysterectomies performed in FINHYST
in total. For each patient, the administration of AP was
individually reported by her surgeon. Data on AP were
available for 5240 operations, with 39 forms left incomplete. AP was given to 5111 women (97.5%). No method
was used to randomise or allocate patients to different
groups; the choice of antibiotic(s) was made according to
local hospital policy, or according to the preference of the
individual gynaecological surgeon. Cefuroxime was given to
4301 women and metronidazole was given to 2855 women.
Cefuroxime alone was given to 2019 women (38.5%), metronidazole alone was given to 518 women (9.9%), and
metronidazole in combination with cefuroxime was given
to 2252 women (43.0%). Other combinations were used
for 106 patients (2.0%), and other antibiotics alone were
given to 78 patients (1.5%), the AP was left unspecified for
138 patients (2.6%), and 129 patients (2.5%) received no
AP. By hysterectomy method, cefuroxime was given in a
total of 945 AH, 1455 LH, and 1901 VH operations, and
metronidazole was given in 732 AH, 920 LH, and 1203 VH
operations. These data are presented in Table 1, excluding
patients given other antibiotics.
The common dosages were intravenous cefuroxime 1.5 g
and metronidazole 0.5 g at induction. The exact
cefuroxime dosage was reported for 38% of patients (for
1647 of the 4301 receiving cefuroxime), with the vast
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Table 1. Infection complications by antibiotic prophylaxis

Abdominal hysterectomy
Combination of cefuroxime and metronidazole
Cefuroxime alone
Metronidazole alone
Laparoscopic hysterectomy
Combination of cefuroxime and metronidazole
Cefuroxime alone
Metronidazole alone
Vaginal hysterectomy
Combination of cefuroxime and metronidazole
Cefuroxime alone
Metronidazole alone

Total

Total
infections

Febrile
event

Wound
infection

Pelvic
infection

Urinary
tract infection

532
405
178

31 (5.8)
28 (6.9)
27 (15.2)

14 (2.6)
6 (1.5)
9 (5.1)

6 (1.1)
7 (1.7)
10 (5.6)

2 (0.4)
6 (1.5)
2 (1.1)

10 (1.9)
10 (2.5)
7 (3.9)

806
645
90

50 (6.2)
37 (5.7)
13 (14.4)

8 (1.0)
6 (0.9)
6 (6.7)

15 (1.9)
7 (1.1)
1 (1.1)

22 (2.7)
22 (3.4)
4 (4.4)

5 (0.6)
2 (0.3)
2 (2.2)

914
969
250

35 (3.8)
38 (3.9)
31 (12.4)

4 (0.4)
5 (0.5)
9 (3.6)

5 (0.5)
8 (0.8)
3 (1.2)

13 (1.4)
15 (1.5)
15 (6.0)

14 (1.5)
12 (1.2)
6 (2.4)

Total infections refer to the number of patients having at least one complication; a patient may have had more than one infection.
All values are n (%).

majority reported to have been given a preoperative single
1.5-g intravenous dose. Extended prophylaxis was rare: in
three cases one and in 11 cases two extra doses were given.
Miscellaneous dosages, such as 750 mg, 1 g, and 2 g were
rare (eight in total). The exact metronidazole dosage was
reported for 24% of patients (680 of the 2855 receiving
metronidazole), usually 0.5 g intravenously at induction,
but eight patients received a 1-g intravenous dose. Oral
(64; 2.2%) and vaginal (42; 1.5%) administration on the
previous evening was rare, most commonly with doses of 2
and 0.5 g. Thus, in 95% of operations the gynaecological
surgeons indicated the antimicrobial agent(s), but seldom
provided the exact dosage. It is likely that particularly
uncommon dosages or routes for metronidazole administration other than intravenously were reported, but that the
standard regime was left unreported. As a consequence of
the missing data no subgrouping was attempted, and all
uses of cefuroxime or metronidazole, irrespective of dosage,
were analysed together.
Univariate data analysis preceded logistic regression in
the analysis of complications. The analyses were adjusted
for hospital type (university, central, local, or private hospital), the experience of the gynaecological surgeon (<30 or
 30 such hysterectomies ever performed), patient characteristics (body mass index, BMI [linear], and age [<45,
45–54, or  55 years]), indication for hysterectomy (myomas, menorrhagia, dysmenorrhoea, endometriosis, uterine
prolapse, adnexal mass, or other), operation time (minutes), haemorrhage (ml), concomitant surgery (yes or no),
adhesiolysis, and uterine weight (g). The model was also
adjusted for type of hysterectomy (AH, LH, or VH) in the
analysis of all hysterectomies together. P < 0.05 was considered to be statistically significant, and adjusted odds ratios
(aORs, the exponential of the B-coefficient) are presented
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with 95% confidence intervals (95% CIs). Analyses were
conducted with SPSS 17.0 (Chicago, IL, USA).
We analysed, using logistic regression, the separate and
interactive effects of cefuroxime and metronidazole on total
infections. In addition to the other control variables, the
model was also adjusted for the use of other miscellaneous
antibiotics. If AP was unspecified, the patient was excluded
from the analysis. The reference for use of cefuroxime AP
was no cefuroxime given; similarly, for metronidazole AP,
the reference was no metronidazole given. In the additional
analyses for the categorised individual infections,
cefuroxime or metronidazole antibiotics given alone were
compared with their use in combination; in these analyses,
we excluded all users of other miscellaneous antibiotics.
Cefuroxime, irrespective of dosage, and metronidazole,
irrespective of dosage and route, were analysed as yes/no
indicator variables (1, yes; 0, no).
The effect of the duration of LH on risk of infection was
illustrated for cefuroxime, metronidazole, and both given
in combination (Figure 1). This curve presents the effect
for a common LH case, with mean values and the most
common categorical variable responses applied: a patient
aged 45–54 years, operated on for myomas in a university
hospital, with no concomitant surgery or adhesiolysis performed, with a mean BMI (26.1 m²/kg), haemorrhage
(270 ml), and uterine size (211 g), and given thrombosis
prophylaxis. The graph presents a duration range of 23–
305 minutes, covering all of the surgeries excepting a single
extreme duration involving an iliac vessel injury.

Results
Incidences of postoperative infections by type of hysterectomy and by cefuroxime and metronidazole AP are
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Figure 1. Effect on probability of infection according to duration of
operation. Estimated probabilities of infection for the effect of
cefuroxime or metronidazole alone, and for the effect of both given in
combination, are shown as a function of the duration of the
laparoscopic hysterectomy (LH) operation, from a logistic regression
analysis adjusted for confounding factors.

Table 2. Independent effects of cefuroxime and metronidazole
prophylaxis for total infections
Cefuroxime
All hysterectomies
Abdominal hysterectomy
Laparoscopic hysterectomy
Vaginal hysterectomy

0.29
0.33
0.34
0.21

(0.22–0.39)
(0.20–0.56)
(0.19–0.63)
(0.13–0.33)

Metronidazole
0.95
0.97
1.21
0.75

(0.72–1.24)
(0.58–1.62)
(0.73–1.99)
(0.47–1.19)

Logistic regression analyses, adjusted for the group of other
miscellaneous prophylactic antibiotics, hospital type, experience of
the gynaecological surgeon, use of thrombosis prophylaxis, age,
BMI, indication for hysterectomy, duration of surgery, haemorrhage,
concomittant surgery, adhesiolysis, and weight of the uterus. When
all hysterectomies were analysed together, the model was also
adjusted for type of hysterectomy. The interaction of cefuroxime
and metronidazole was nonsignificant for all analyses. Values are
adjusted odds ratios (95% confidence intervals), with statistically
significant results set in bold.

presented in Table 1. In the logistic regression analysis
adjusted for confounding factors, cefuroxime had a riskreductive effect for total infections versus no cefuroxime
given (Table 2). The independent effect of metronidazole
and the interaction effect of cefuroxime and metronidazole
were both nonsignificant; results were similar for all types
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of hysterectomy (Table 2). Therefore, although the lowest
absolute rate of infections occurred with a combination of
cefuroxime and metronidazole for AH and VH (Table 1),
we found no statistically significant additional risk-reductive effect with metronidazole.
These results were supported by the sugroup analyses
performed for cefuroxime or metronidazole antibiotics
given alone, compared with their combined use, for total
infections and also for the individual infection complications (Table 3). Those given miscellaneous other antibiotics
were excluded from the analyses. For all types of infection,
the effect of cefuroxime alone was nonsignificantly different
from that of cefuroxime and metronidazole in combination. In contrast, when metronidazole was given alone
compared with its use in combination with cefuroxime, an
increased risk for total infections and febrile events was evident with all hysterectomy types. The same result was
obtained for wound infections in AH and pelvic infections
in VH (Table 3).
The duration of the operation was associated independently with the appearance of infections. In AH, the odds
of wound infection rose by an average of 13.3% per
10 minutes (95% CI 0.1–28.3%; P = 0.048). The risk for
total infections rose by 6.1% per 10 minutes (95% CI 0.4–
12.1%; P = 0.042) for LH only, in which the strongest
effect was for febrile events, with the risk rising by 12.5%
per 10 minutes (95% CI 0.4–26.0%; P = 0.042). The effect
on total infections for LH according to duration of surgery
is illustrated in Figure 1 for cefuroxime, metronidazole,
and for both in combination. The mean duration of LH
was 108 minutes.17 Thus, for cefuroxime, compared with
the estimated infection rate for an operation with a mean
duration (6.3%), the estimated rate at 180 minutes was 1.5
times higher (9.4%), and at 240 minutes it was more than
double (12.9%) (Figure 1). The difference between
cefuroxime alone and cefuroxime and metronidazole in
combination (Figure 1) was found to be nonsignificant.

Discussion
Cefuroxime had an independent risk-reductive effect for
total infections in all three types of hysterectomy.
Moreover, compared with metronidazole alone, cefuroxime
combined with metronidazole had a risk-reductive effect
for total infections and for febrile events in every hysterectomy type, and also for wound infections after AH and for
pelvic infections after VH. Metronidazole in combination
or alone was used in as many as 54% of operations, but
appeared to be ineffective: the independent effect of
metronidazole in reducing the risk of total infections was
nonsignificant, and analyses of its use in combination
with cefuroxime showed no significant benefits versus
cefuroxime alone.
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Table 3. Effect of cefuroxime and metronidazole antibiotic prophylaxis for various infections

Infections total
Cefuroxime alone
Metronidazole alone
Febrile events
Cefuroxime alone
Metronidazole alone
Wound infections
Cefuroxime alone
Metronidazole alone
Pelvic infection
Cefuroxime alone
Metronidazole alone
Urinary tract infection
Cefuroxime alone
Metronidazole alone

Abdominal hysterectomy

Laparoscopic hysterectomy

Vaginal hysterectomy

1.38 (0.74–2.57)
3.63 (1.99–6.65)

1.00 (0.57–1.76)
3.53 (1.74–7.18)

1.11 (0.65–1.92)
4.05 (2.30–7.13)

0.61 (0.19–1.96)
2.86 (1.09–7.49)

1.39 (0.32–5.98)
13.19 (3.66–47.49)

1.28 (0.28–5.97)
12.74 (3.01–53.95)

2.68 (0.71–10.16)
6.88 (2.12–22.30)

1.01 (0.32–3.17)
0.84 (0.10–6.79)

2.23 (0.62–8.09)
3.99 (0.83–19.10)

3.18 (0.53–18.95)
2.67 (0.35–20.29)

1.07 (0.49–2.34)
2.13 (0.67–6.81)

1.32 (0.53–3.28)
4.26 (1.76–10.31)

1.13 (0.42–3.02)
2.20 (0.79–6.16)

0.51 (0.07–3.91)
5.65 (0.68–47.14)

0.69 (0.29–1.63)
1.79 (0.65–4.96)

Logistic regression analyses, adjusted for hospital type, experience of the gynaecological surgeon, use of thrombosis prophylaxis, age, BMI,
indication for hysterectomy, duration of surgery, haemorrhage, concomittant surgery, adhesiolysis, and weight of the uterus. Women given other
antibiotics or not given antibiotic prophylaxis were excluded from the analysis. The reference for the use of individual antibiotics is the
combination of cefuroxime and metronidazole. Consequently, the risk effect for metronidazole is observed as the effect of not giving cefuroxime,
and vice versa. Values are adjusted odds ratios (95% confidence intervals), with statistically significant results set in bold.

A limitation of our evaluation is the lack of randomisation. We were unable to affect the power or the sample sizes realised. Therefore, unintentional bias may have
occurred: a single-drug regime may have been chosen for
the less challenging cases, for example patients with no
co-morbidities, such as diabetes. Nevertheless, in the
analysis we controlled for many important factors affecting infection morbidity, such as age,17–20 obesity,17,20–22
and haemorrhage.23 The reasons why drug choice for
some patients was widened to cover the anti-aerobic
spectrum, with a combination involving metronidazole in
preference to cefuroxime alone, also remain unknown. A
great deal of postoperative morbidity arises from the vaginal flora, which places hysterectomy in the category of
clean-contaminated surgery. In most cases, regular cleancontaminated surgery was carried out: only ten of the
5279 operations performed were for pelvic inflammatory
disease (PID), and could be categorised as contaminated.
Sporadic cases involving the opening of the gastrointestinal tract were also included in our unselected cohort:
ten intraoperatively detected bowel injuries and 50 concomitant appendectomies, in addition to 13 other bowel
resections.
FINHYST is a large national observational study, for
which infectious morbidity data were collected prospectively; in addition, data on complications occurring after
discharge were collected at hospital outpatient clinics,
where most postoperative complaints are dealt with. Mild
infections, however, may have been treated by general prac-
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titioners outside the hospitals, and therefore may be
unknown to FINHYST. We believe that this may apply particularly to UTIs.
The initiation of AP should be preoperative24: high tissue
concentrations should be present at the time at which contamination is most likely to occur. One large review
observed pelvic infections in 25% of patients after VH, but
in only 10% after AH; with AP, both these percentages fell
to 5%.3 In AH and LH, the vagina is opened at the end of
the procedure, and the period of exposure to vaginal bacteria is brief, in comparison with that in VH, in which there
may be a greater colonisation of the surgical site. However,
the duration of surgery has been found to be associated
with increasing risk of infection in both AH and VH.18 For
the first time we observed the same association for LH; less
invasive surgery did not protect patients from this phenomenon.
One placebo-controlled meta-analysis on AH grouped
cephalosporins according to whether they were first, second, or third generation. Infection rates were found to
decrease significantly with each group: 10.8% (OR 0.35) for
the first generation; 9.7% (OR 0.29) for the second; and
7.4% (OR 0.26) for the third. The intravenous route was
superior, and a single dose was more efficient than multiple
doses.25 No studies of cefuroxime were included in the
analysis. To our knowledge, the only study of AP with LH
prior to ours retrospectively analysed cefazolin in single
versus multiple doses, with no change in prophylactic effect
being found.26
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Metronidazole has long been the drug of choice in Finland, probably as a consequence of the positive results of a
Finnish placebo-controlled trial.27 The vast majority of
studies on AP have not involved metronidazole: four large
reviews, evaluating over 200 studies,2,4–6 found only eight
that involved metronidazole, with a beneficial effect in
three; all were AH studies against a placebo.27–29 Only one
placebo-controlled metronidazole study has been carried
out since. This largest evaluation (to date) enrolled 258
patients with AHs: postoperative wound infections fell
from 12 to 6% with the use of metronidazole.30 Metronidazole may be more effective than placebo, but, from the
few small comparative studies with other antimicrobial
agents, support for the superiority of metronidazole is
lacking.31–33
Compared with the first-generation cephalosporins,
cefuroxime, as a second-generation drug, has a wider
spectrum extending from Gram-positive cocci to Gramnegative rods.34,35 Second-generation cephalosporins also
show coverage against some anaerobes, such as the Grampositive peptostreptococci and the Gram-variable Mobiluncus rods,36,37 which are abundant in women with BV.
Obviously, cefuroxime also has a wider spectrum than
metronidazole, the classic antimicrobial agent against
anaerobes. Gardnerella vaginalis is exceptional in the sense
that, although aerobic,1,38 it is susceptible to metronidazole. In the treatment of BV, a narrow spectrum is advantagous, as metronidazole has no effect on lactobacilli.
Cefuroxime, however, with its broad spectrum, is also
effective against G. vaginalis.38 Thus, against the microbes
involved in BV, cefuroxime appears to be a sufficient prophylactic agent.
Clostridium difficile infections (CDIs) have been linked
to AP with cephalosporins, but a single-dose regimen seems
safe, whereas the risk has been found to increase with the
number of prophylactic doses.39 In elective surgery, CDI
was found to occur in 1% of patients receiving AP with a
second-generation cephalosporin, but, if this was combined
with any other antibacterial agent, the rate was as high as
7.2%.40,41 Our data, however, included only a single case of
CDI.17 The unnecessary routine use of an antibiotic with
no demonstrated effect is, in the expanding global struggle
against resistance, unjustified. Since the year 2000, failure
rates of metronidazole therapy for CDIs have risen.42 In
the treatment of pelvic abscesses, however, the use of metronidazole or other antimicrobial agents potent against
anaerobes is essential.1 Many anaerobic bacteria involved in
such infections, such as the Prevotella species and the Bacteroides fragilis group, produce b-lactamase, an enzyme that
renders them resistant to penicillin and to many cephalosporins.34–36 Our study, however, examined prophylactic
use. Either anaerobic bacteria resistant to cefuroxime are a
minor issue or the eradication of other bacteria is sufficient
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to prevent infections: anaerobic bacteria seem to require
the presence of other pathogenic bacteria to initiate infection.43 Notably, even in VH the risk of pelvic infection,
defined as haematoma or abscess, for metronidazole alone
was over four times greater than for its combined use with
cefuroxime, and the combination of these two drugs provided no benefit exceeding that of cefuroxime alone.
Cefuroxime AP in hysterectomy has never been compared with a first-generation intravenous cephalosporin,
such as cefazolin or cefalotin. In AP for caesarean section,
cefazolin plus metronidazole was superior to cefazolin
alone.44 Also, whether the first-generation cephalosporins
are as effective as cefuroxime in the prevention of infections with hysterectomy, arising from the anaerobic
polymicrobial flora, remains uncertain.

Conclusion
The prospective FINHYST study is the first evaluation of
different AP agents on such a large scale for current methods of hysterectomy. In this study, cefuroxime seemed to
be effective in prophylaxis against postoperative infections,
but metronidazole appeared ineffective, with no additional
risk-reductive effect when combined with cefuroxime. A
randomised controlled trial would be the best way to confirm these results of our national prospective cohort study.
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