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A Randomized Clinical Trial of Synbiotic
Treatment before Colorectal Cancer Surgery

Synbiotics (probiotics and prebiotics) have a recog-
nized positive effect on maintenance of the gut barrier
but their supposed effect on reducing postoperative
infective complications after colorectal surgery is not
certain as a result of differing results in existing clin-
ical studies. Because it is possible to alter the gastro-
intestinal flora by administration of pro-/synbiotics,
it has been proposed that by affecting this compo-
nent of the gut barrier, it would be possible to reduce
the negative effects of bacterial translocation and
lower postoperative complications caused by post-
operative infections and systemic inflammatory
response. Currently, the effect of preoperative ad-
ministration of pro-/synbiotics is not clear because
some studies found some benefit, whereas others
could not confirm such findings. To achieve its function,
a probiotic has to be able to reach the colon in a suf-
ficient amount, ferment semiresistant fibers (fruc-
tooligosaccharides), and suppress the growth of the
pathogenic bacteria (such as Clostridium difficile).
Most probiotics that are currently advertised and sold
do not meet this condition.1 Having all that in mind,
we aimed to investigate whether preoperative synbiotics
reduce systemic inflammation and complication rate in
patients undergoing colorectal cancer surgery in com-
parison with patients who receive mechanical bowel
cleansing.

We conducted a prospective double-blind random-
ized trial undertaken from December 2009 to December
2012 at the University Clinical Center Maribor. We
included 73 patients with confirmed colorectal ade-
nocarcinoma who were scheduled to undergo bowel
resection. The study flowchart is shown inF1 Figure 1.
Exclusion criteria were: multiple malignancy of the
colon, advanced malignant disease (invasion of adjacent

organs, distant metastases), intestinal obstruction,
immunosuppression (diabetes, corticosteroid use), his-
tory of inflammatory bowel disease, and patients clas-
sified as American Society of Anesthesiologists (ASA)
status over 3. Patients were randomly divided in three
groups: the first group received preoperative synbiotics,
second prebiotics, and the third mechanical bowel
cleansing. The first group received two sachets of
Synbiotic 2000 FORTETM mixed with 1 dcl of warm
water for 3 days before the operation. Synbiotic 2000
FORTE (Medipharm, Sweden, and US AU1) consists of
a mixture of lactobacilli (1011 from each of four main
genera: Pediacoccus pentosaceus 5–33:3, Leuconostoc
mesenteroides 32–77:1, Lactobacillus paracasei subsp.
paracasei 19, and Lactobacillus plantarum 2362) and
10 g of prebiotics (bioactive plant fibers: 2.5 g beta-
glycan, 2.5 g inulin, 2.5 g pectin, 2.5 g resistant starch).
The second group received only prebiotics in the same
amounts and regimen. The third group received me-
chanical preoperative bowel preparation the day before
the surgery: a light breakfast followed by 75 mL of a
Coloclens� (Belupo, Croatia) oral solution, which
contains Senna glycosides, and 4 L of hyperosmolar
GoLYTELY oral solution (product of our hospital
laboratory) in the afternoon. We determined the
number of bacteria on the mucosa of the resected
bowel segments using real-time polymerase chain
reaction and evaluated postoperative systemic in-
flammatory response by measuring C-reactive pro-
tein and interleukin-6 levels 2 hours before surgery
and on postoperative Days 1 and 3. Data on first
peristalsis, start of oral solid food intake, first passing
of gas, first defecation, and complications were noted.
The study protocol received local research and ethics
committee approval. Written informed consent was
obtained from all patients. Patient data were collected
and analyzed on an intention-to-treat basis. Data
analysis was performed using analysis of variance.
P values < 0.05 were considered significant.

Of 60 patients, six were excluded during the study
as a result of the change in the operation plan because
of the intraoperative finding (inoperable tumors or
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metastatic disease). Of the remaining 54 patients, there
were 21 women and 33 men. Median age was 65 years
(range, 43 to 87 years). Median body mass index was
27 kg/m2 (range, 18 to 38 kg/m2) and median ASA
score was 2 (range, 1 to 3). Median duration of hos-
pitalization after surgery was 10 days (range, 7 to 25
days). There was no significant difference among pa-
tients in demographic data, duration of hospitalization,
or ASA score. We performed 26 sigmoid resections, 16
right hemicolectomies, eight anterior rectal resection,
three left hemicolectomies, and one resection of the

transversal colon. We found no difference among groups
in postoperative inflammation response measured
through C-reactive protein and interleukin-6 levels.
Also, the groups did not differ in observed time of first
peristalsis, first solid oral food intake, first passing of
gas, and first passing of stool T1(Table 1). There were
no major complications in any group. Nine patients
(16.7%) had postoperative bowel paresis, four pa-
tients (7.4%) had wound infection, and two (3.7%)
acquired pneumonia. All complications were treated
conservatively.

FIG. 1. CONSORT (Consolidated Standards of Reporting Trials) flowchart of the study protocol.

TABLE 1. Analysis of Number of Isolated Bacteria on Bowel Mucosa, Postoperative Inflammatory Response Parameters, and
Postoperative Course

Synbiotic (n 4 18)
Median (range)

Prebiotic (n 4 20)
Median (range)

Mechanical Cleansing
(n 4 16) Median (range) P

Isolated bacteria on bowel mucosa
Lactobacillus paracasei 0.5 (0.1–33.2) 0.02 (0–0.3) 0.008 (0–0.2) < 0.01
Lactobacillus mesenteroides 0.003 (0–2.5) 0 (0–0.01) 0 (0–0.03) < 0.01
Pediococcus pentosaceus 3.4 (0.1–57.5) 0 (0–2.7) 0 (0–4.1) < 0.01
Lactobacillus plantarum 0.3 (0–14.6) 0 (0–3.3) 0 (0–0.4) < 0.01

CRP levels
2 hours preoperatively 2 (0–117) 4 (1–150) 3 (1–47) 0.23
Postoperative Day 1 90 (29–228) 98 (44–252) 93 (21–145)
Postoperative Day 3 104 (27–262) 103 (16–239) 88 (24–177)

IL-6 levels
2 hours preoperatively 2.6 (2–16) 5 (2–25) 4.0 (2–49) 0.70
Postoperative Day 1 103.5 (6–235) 67.9 (9.9–323) 63.7 (21.5–224)
Postoperative Day 3 13.4 (4.2–96.4) 15.3 (3.2–56.7) 12.6 (6.7–132)

Postoperative course (days)
First peristalsis 1.9 (1–3) 1.5 (1–3) 2.2 (1–4) 0.58
Passing of gas 2.7 (2–4) 2.5 (1–4) 2.8 (2–5) 0.62
Passing of stool 4.2 (2–8) 3.8 (2–6) 3.8 (2–6) 0.87
Start of solid intake 5.2 (2–10) 4.9 (3–10) 5.4 (3–9) 0.75
Days of hospitalization, median 10.2 11.3 10.5 0.60

CRP, C-reactive protein; IL-6, interleukin-6.
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We found no benefit of intervention and neither
synbiotics nor prebiotics had a positive effect on sys-
temic inflammation, postoperative course, or compli-
cations after colorectal cancer surgery when compared
with mechanical bowel cleansing. In PubMed, we
found one study similar to ours that included 92 pa-
tients in four groups undergoing elective colorectal
surgery, and synbiotics were given in combination with
neomycin or with neomycin and mechanical cleans-
ing.2 They found the group receiving synbiotics, neo-
mycin, and mechanical cleansing had a significantly
lower rate of bacterial translocation compared with
other groups, but no difference in postoperative in-
flammatory response or complications was noted.

One recent review analyzed pro-/synbiotic use in
colorectal cancer surgery and concluded that they may
have a positive effect in patients after abdominal sur-
gical procedures but they cannot be recommended
because of the significant heterogeneity of the avail-
able studies.3 The outcome of treatment depends on
bacterial genus, numbers of bacteria administered,
and numbers of viable probiotic bacteria reaching
and colonizing the colon, and the studies that were
analyzed in the mentioned reviews differed in terms
of strains, quantity of probiotics, method of ad-
ministration, and duration of treatment. Several of
the mentioned factors could also cause the lack of
effect of probiotic treatment in published studies,
for example, oral (instead of jejunal) administration
of probiotics that have an unclear survival rate in
the stomach as a result of low pH, or a short period
of administration or underdosing of the probiotic
supplement. In our study, the mentioned factors
were not present. We showed a significantly higher
number of probiotic bacteria on the colonic mucosa
of the patients who received synbiotics meaning
that a sufficient number of bacteria reached the
colon.
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