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Background: The available evidence strongly supports the abolition of routine mechanical bowel preparation (MBP) for prophylaxis against infectious morbidity in elective colorectal surgery, except in very
speciﬁc circumstances. Despite evidence-based recommendations, there is still great variation in clinical
practice. We examined the clinical practices of general surgeons across the Caribbean.
Methods: We carried out a questionnaire study of all practicing surgeons at the annual symposium of the
Caribbean College of Surgeons in June 2016. A standardized questionnaire was used as the data collection
instrument. We attempted to classify the surgeons' responses into two groups: those who either used
MBP inappropriately and/or cited an irrational reason for their choice and those who used MBP
appropriately. Statistical analyses were performed using SPSS, version 16.0.
Results: There was a 53% (82/154) response rate: 46 (56.1%) surgeons used MBP selectively, 22 (26.8%)
routinely used MBP, and 14 (17%) routinely omitted MBP. There were 19 (23.2%) surgeons who believed
that MBP reduced infectious morbidity: 17 (20.7%) believed it reduced superﬁcial surgical-site infections,
13 (15.9%) believed it reduced organ space infections, 13 (15.9%) believed it reduced anastomotic leaks,
and 3 (3.7%) believed it reduced extraabdominal infections. Ten (12.2%) surgeons believed MBP was
completely innocuous, and many respondents were unaware of potentially dangerous complications,
including liver dysfunction (92.7%), cardiac events (67.1%), acute renal failure (65.9%), ﬂuid shifts (28.1%),
dehydration (28.1%), and electrolyte disturbances (18.3%). These ﬁndings were disappointing because
they are pathophysiologic sequelae that have direct negative impact on patient recovery after colorectal
surgery. Surgeons qualiﬁed for less than 5 years were likely to use MBP appropriately (87% vs 13%;
P < 0.001), but those practicing in a service hospital (with no academic training programs) were more
likely to use MBP inappropriately (35% vs 65%; P 0.02225).
Conclusions: It was disappointing that (1) 50% of surgeons used MBP inappropriately for irrational
reasons or incorrect indications and (2) despite the knowledge of robust level I evidence not in support of
MBP, a further 77% ignored the evidence and still routinely used MBP, citing “individual preference”. An
educational campaign may be required to bring about practice change to align clinical practice with best
practice recommendations.
© 2019 Sir Ganga Ram Hospital. Published by Elsevier, a division of RELX India, Pvt. Ltd. All rights
reserved.
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1. Introduction
After elective colorectal resections, up to 26% of patients will
develop infectious morbidity,1 including superﬁcial and deep surgical-site infections (SSIs), organ space infections, and anastomotic
dehiscence. These complications lead to signiﬁcant increases in
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hospitalization,
postoperative
recovery,
and
associated
expenditure.1,2
There has been signiﬁcant work on prophylaxis against these
complications during elective colorectal resections, but there is still
a wide variation of clinical practices across the globe, despite the
existence of evidence-based recommendations.1e9 Mechanical
bowel preparation (MBP) was a common form of prophylaxis in the
latter part of the 20th century. However, its role was questioned at
the turn of the century after good-quality data challenged its
value.9e19
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In this study, we sought to examine the clinical practices and
knowledge of general surgeons across the Caribbean by performing
a questionnaire survey of surgeons' practices.
2. Methods
We sought to document the knowledge and clinical practice of
surgeons in the Caribbean, speciﬁcally in relation to MBP.
Approximately 200 surgeons practice across the region, and most of
them are fellows of the Caribbean College of Surgeons (CCOS). This
professional society meets once a year at their annual clinical
symposium. With the permission of the CCOS and ethical approval
from the relevant institutional review board, we carried out a
questionnaire study of all surgeons participating in the CCOS'
annual symposium in June 2016.
Four independent investigators interviewed all participants,
using a standardized questionnaire as the data collection instrument (appendix 1). Participants were included once they granted
consent to participate and were in active practice in surgery.
Medical students, nursing staff, and auxiliary healthcare workers
who participated in the symposium were not interviewed for the
study. All responses were codiﬁed, and statistical analyses were
then performed using SPSS, version 16.0.
3. Results
The questionnaire was administered to 154 surgeons at the 2016
CCOS meeting. There were 82 respondents to the questionnaire
study, representing a 53.3% response rate. The respondents volunteered the following responses:
3.1. Utilization of MBP
Of 82 respondents, 46 (56.1%) surgeons used MBP selectively
before elective colorectal resections in their clinical practice, 22
(26.8%) surgeons routinely used MBP, and 14 (17%) routinely
omitted MBP. A variety of MBP agents were utilized, including
combinations of Fleet enemas (25), bowel irrigation with polyethylene glycol (18), liquid diets for 36e48 h before surgery (21),
oral sodium phosphate preparations (34), oral nonabsorbable antibiotics (3), oral magnesium preparations (2), and/or bisacodyl (1).
3.2. Knowledge of evidence
There were 82 surgeons who stated that they were aware of the
existing data on MBP. Sixty-three (76.8%) surgeons believed that the
existing evidence was equivocal or did not demonstrate any significant reduction in the incidence of overall infectious morbidity.
Nineteen (23.2%) surgeons believed that MBP contributed to an
overall reduction in infectious morbidity. Of this, 17 (20.7%)
believed that there was strong evidence that MBP reduced
the incidence of superﬁcial SSI, 13 (15.9%) believed it reduced organ
space infections, 13 (15.9%) believed it reduced anastomotic leaks,
and 3 (3.7%) believed it reduced extraabdominal infections.
In those 13 respondents who believe MBP reduced anastomotic
leaks, 11 thought this statement applied to rectal operations alone
and 2 believed it applied to all gastrointestinal anastomoses. Sixtynine (84.2%) surgeons thought that MBP had no effect on anastomotic leaks.
3.3. Surgeons' attitudes
For the 22 surgeons who routinely used MBP, the most common
rationale cited by 17 (77%) respondents was “surgeon preference”.

Other reasons were support from existing data (3), dictated by
hospital policy (1), and to facilitate intraoperative colonoscopy (1).
The 14 surgeons who routinely omitted MBP stated that the
reason for their choice was evidence-based recommendations (10)
and “surgeon preference” (4).
When the 46 surgeons who practiced selective MBP were surveyed, 22 (47.8%) did so to facilitate laparoscopic resections, 14
(30.4%) cited surgeon preference only, 5 (10.9%) for rectal operations, and 5 (10.9%) to facilitate intraoperative colonoscopy.
3.4. Awareness of MBP complications
We asked 82 surgeons if they were aware of any negative
sequalae of MBP use. Ten (12.2%) surgeons were unaware of any
complications whatsoever from MBP use. The remaining 72 (87.8%)
surgeons were aware of at least one potential complication. Sixtyseven surgeons were aware of electrolyte disturbances as a potential complication. Other known potential complications
included dehydration (59), ﬂuid shifts (59), cardiac sequalae (27),
renal failure (28), liver dysfunction (6), and neurologic sequelae (6).

4. Discussion
In the early 20th century, colorectal surgery was accompanied
by a high rate of infectious morbidity. It appeared logical that
evacuation of feces, with its high microbial content, could reduce
infectious morbidity. Several methods were used to achieve this,
including dietary manipulation, oral charcoal, laxatives, cathartics,
bowel irrigation, and enemas. This thinking became so popular that
by the mid-20th century, surgeons routinely used MBP to evacuate
feces before elective colorectal operations.
The use of MBP was justiﬁed in several ways: Intraoperatively, it
was easier to handle an empty colon,20 a technically better anastomosis could be created with no luminal content present,20 there
would be less spillage of feces during bowel transection,21 and
there would be less microbes in the ﬁeld with the opportunity to
create infections.21,22 In the postoperative period, it was postulated
that there would be no hard stool to put mechanical stress on the
fresh anastomosis23 and the change in luminal pH would reduce
ammonia production, preventing its cytotoxic effect on
anastomoses.24,25
The evidence supporting these theories was weak, predominantly coming from small animal studies showing greater anastomotic bursting pressures and ex vivo leaks.24e26 The most robust
evidence came from O'Dwyer et al.26 who randomized 36 dogs to
anterior resections with or without MBP. They were able to show a
reduction in anastomotic leaks (13% vs 47%) and organ space infections (6% vs 29%) in the dogs that had MBP.26 Despite the weak
evidence to support it, MBP became accepted as standard care in
that era.
Further work elucidated some reasons that a reduction in fecal
load may not be beneﬁcial. To understand this, we must appreciate
the difference between intraluminal versus mucosa-associated
bacteria. Mucosa-associated bacteria are either adherent to or
trapped in mucus at the colonic epithelium. These mucosaassociated bacteria can contribute to SSI. However, they are not
signiﬁcantly affected by MBP27 that only evacuates intraluminal
feces and luminal bacteria. When Smith et al.28 examined tissue
cultures in animals that had intraoperative colonic lavage, they
demonstrated >10,000-fold reductions in intraluminal bacteria but
insigniﬁcant changes in mucosa-associated bacteria.27,28 This can
explain the lack of inﬂuence of MBP on SSIs.
When the evidence is examined closely, it is clear that the evidence in support of MBP was of poor quality. In light of this, it was
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disappointing that 20.7% of surgeons thought there was strong
evidence to support MBP. We were also surprised that many surgeons believed that MBP reduced the incidence of superﬁcial SSI
(20.7%), organ space infections (15.9%), anastomotic leaks (15.9%),
and incidence of extraabdominal infections (3.7%).
In the latter part of the 20th century, surgeons began to
appreciate the undesirable side effects such as ﬂuid shifts, electrolyte disturbances, nausea, vomiting, abdominal pain, and poor
patient tolerability.29e31 It was interesting that 12.2% of respondents thought that MBP was completely innocuous, with no
potential complications at all. But, it was alarming that the respondents were unaware of the following potential complications:
liver dysfunction (92.7%), cardiac events (67.1%), acute renal failure
(65.9%), ﬂuid shifts (28.1%), dehydration (28.1%), and electrolyte
disturbances (18.3%). These responses were disappointing because
these are pathophysiologic sequelae that have direct negative
impact on patient recovery after colorectal surgery. As with any
other intervention, it should be reasonable to expect that end users
are aware of beneﬁts and potential risks of their interventions.
The pendulum really swung when trauma surgeons reported
good outcomes after emergency operations in unprepared bowel
for patients with penetrating colonic injuries, even in the presence
of fecal contamination and delays to repair.32e34 These reports
stimulated researchers to investigate the value of MBP in elective
colorectal operations with well-designed studies.
The ﬁrst reports were both published in 1994 by Santos et al.35
and Burke et al.36 Burke et al.36 randomized 186 patients to
elective colorectal operations with or without MBP. After not being
able to demonstrate any difference in anastomotic leaks between
patients with or without MBP (8% vs 11%; P > 0.9), Burke et al.36
suggested that MBP was unnecessary because it did not inﬂuence outcomes in colorectal surgery. In the same year, Santos
et al.35 randomized 149 patients undergoing elective colorectal
surgery to receive intravenous antibiotics (metronidazole plus
cephalothin), with or without preoperative MBP. They reported
that MBP led to signiﬁcantly more wound infections (24% vs 12%,
P < 0.05) and a worrisome trend toward increased anastomotic
leaks (10% vs 5%). Santos et al.35 were the ﬁrst to suggest that MBP
was not only unnecessary but also harmful to patients undergoing
elective colorectal surgery.
Over the next decade, two additional well-designed studies
were published which also suggested that MBP was harmful.29,37
Bucher et al.29 randomized MBP in 153 patients undergoing elective colorectal surgery. They reported that MBP signiﬁcantly
increased wound infections (13% vs 4%; P ¼ 0.07; relative risk [RR],
1.58; conﬁdence interval [CI], 0.97e2.34), overall complications
(22% vs 8%; P ¼ 0.028; RR, 1.58; CI, 1.16e2.14), extraabdominal
complications (24% vs 11%; P ¼ 0.034; RR, 1.5; CI, 1.11e2.04), and the
duration of hospitalization (11.7 ± 5.2 vs 9.1 ± 2.7 days; P ¼ 0.001),
even in those patients who did not experience complications. In a
later publication, Bucher et al.37 microscopically examined healthy
colon at the proximal resection margins in 50 patients having
elective operations with and without MBP. They described potentially dangerous microscopic changes that were signiﬁcantly more
common in patients who had MBP: loss of superﬁcial mucus (96%
vs 52%; P < 0.001), loss of epithelial cells (88% vs 40%; P < 0.01),
mucosal inﬂammation (48% vs 12%; P < 0.02), and polymorphonuclear cell inﬁltration (52% vs 8%; P < 0.02).37
By the early 21st century, nine well-designed prospective randomized trials evaluating the value of MBP were published.29,35e42
The reports all suggested that MBP did not inﬂuence the outcomes
of colorectal surgery29,35e42 but were inconsistent in demonstrating harm.29,35,37 Therefore, several large meta-analyses were
commissioned to evaluate the existing data.10e19,43
Although the earlier meta-analyses suggested that MBP was
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harmful by signiﬁcantly increasing the rate of anastomotic
leaks,11e13 SSIs,43 and postoperative cardiac events,10 the more
recent meta-analyses did not corroborate this. The more recent
reviews that included larger numbers in the study population could
not demonstrate harm.15e19 But, all the meta-analyses are in
agreement that there is no beneﬁt of MBP in elective colorectal
surgery.10e13,15e19,43
We already discussed our disappointment that 18% of surgeons who routinely used MBP thought that there was good
evidence in support of MBP. We also uncovered that a high percentage of surgeons were completely unaware of the potential
complications associated with MBP. But, it was more disappointing to learn that despite the existence of robust level I evidence data proving that there is no beneﬁt to MBP, a further 77%
ignored the existing data and still routinely used MBP, citing their
individual “preference.” This is not in keeping with the modern
principles of evidence-based medicine. Only 17% of those surveyed routinely avoided MBP and were familiar with the relevant
evidence to do so.
Although there is sufﬁcient evidence to make grade A recommendations to avoid routine MBP in modern colorectal surgery,
there are speciﬁc circumstances in which MBP may be justiﬁed:
patients with tumors <2 cm diameter that may not be easily
appreciated intraoperatively, those who require intraoperative colonoscopy, those who are scheduled for laparoscopic colectomy,
and those in whom a restorative proctectomy is scheduled.29 There
were 44 surgeons in our survey who used MBP selectively, and 66%
of them cited appropriate reasons for this practice, including
intended laparoscopic resections (22), rectal operations (5), and
intraoperative colonoscopies (4). The remaining 15 (34%) of surgeons did not seem to have rational explanations, again citing
“surgeon preference” as the reason for their practice.
Based on their response, we attempted to classify the surgeons' responses into two groups: those who either used MBP
inappropriately and/or cited an irrational reason for their choice,
and we compared this group to those to used MBP appropriately
and cited a reasonable rationale for their choice. Of 82 respondents, 41 (50%) respondents used MBP appropriately. The
remaining 50% either cited an irrational reason or incorrect
indication for MBP use. In Table 1, we compared the demographics of those who used MBP appropriately and those who
did not (Table 1). We could not ﬁnd any statistical difference in
appropriate use of MBP when we examined surgeons by practice
type or case volumes. However, surgeons who were qualiﬁed for
less than ﬁve years (87% vs 13%; P < 0.05) were signiﬁcantly more
likely to use MBP appropriately. Surgeons who practiced at a
service hospital (with no academic training programs) were

Table 1
Analysis of respondents' qualiﬁcations and practice type.
Parameter

Appropriate (41)

Qualiﬁed surgeon
Qualiﬁed <5 years
13/15 (87%)
Qualiﬁed 5e10 years
12/19 (63%)
Qualiﬁed >5 years
11/29 (38%)
Type of practice
Private practice only
6/10 (60%)
Service type hospital
11/31 (35%)
Academic hospital
24/41 (59%)
Volume of colorectal cases per year
<10 per year
12/23 (52%)
11e20 per year
20/36 (56%)
>20 per year
9/23 (39%)

Inappropriate use (41)

P value

2/15 (13%)
7/19 (37%)
18/29 (62%)

0.00006
0.1048
0.6602

4/10 (40%)
20/31 (65%)
17/41 (41%)

0.3711
0.02225
0.1221

11/23 (48%)
16/36 (44%)
14/23 (61%)

0.7681
0.3458
0.1404

The bold text simply identiﬁes the parameters that achieved statistical signiﬁcance,
with a P Value <0.05.
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signiﬁcantly more likely to use MBP inappropriately (35% vs 65%;
P 0.02225).
5. Conclusion
The available evidence strongly supports the abolition of
routine MBP for SSI prophylaxis in elective colorectal surgery,
except in very speciﬁc circumstances. Despite the existence of
evidence-based recommendations governing the use of MBP in
elective colorectal surgery, there is still great variation in clinical
practice.
In this group, 18% believed that there was good scientiﬁc evidence to support MBP, 12.2% believed MBP was completely innocuous, and a high proportion of respondents were unaware of
potentially dangerous complications: liver dysfunction (92.7%),
cardiac events (67.1%), acute renal failure (65.9%), ﬂuid shifts
(28.1%), dehydration (28.1%), or electrolyte disturbances (18.3%).
These ﬁndings were disappointing because they are pathophysiologic sequelae that have direct negative impact on patient recovery
after colorectal surgery. Therefore, interventions are required to
increase the current level of knowledge.
When we examined existing practices, there was no difference
in appropriate use of MBP when we examined surgeons by practice
type or case volumes. However, surgeons who were qualiﬁed for
less than ﬁve years were signiﬁcantly more likely to use MBP
appropriately. Surgeons who practiced at a service hospital (with
no academic training programs) were signiﬁcantly more likely to
use MBP inappropriately (35% vs 65%; P 0.02225).
It was disappointing that (1) 50% of surgeons used MBP inappropriately for irrational reasons or incorrect indications and (2)
despite the knowledge of robust level I evidence not in support of
MBP, a further 77% ignored the evidence and still routinely used
MBP, citing “individual preference”. An educational campaign may
be required to bring about practice change to align clinical practice
with best practice recommendations.
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