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Abstract

Aim: The most prevalent cancer in society is colorectal cancer (CRC). Studies aiming to lower surgical morbidity and
mortality have found a significant contribution from preoperative bowel preparation. Models for bowel preparation
included mechanical cleaning, the use of antibiotics, and control groups. We compared preoperative bowel preparation
for elective colorectal cancer and evaluated its effects in this study.

Material and Methods: Preoperative bowel preparation model was used to prospectively split 144 patients (n=144) with
colorectal cancer into four groups. Patients in the first group (Group I) underwent mechanical bowel preparation (MBP),
followed by oral antibiotic therapy (OAB) and MBP in the second group (Group ), intravenous antibiotic therapy (IVAB),
MBP, and OAB in the third group (Group lll), and no bowel preparation in the fourth group (Group V). Demographic
information, anastomotic leakage, surgical site infection, intraabdominal abscess, postoperative ileus, and death were
compared between patients.

Results: Groups |, Il, lll, and IV of the study each had 35 patients, 38 patients, 35 patients, and 36 patients, respectively. There
was no statistically significant difference between the four groups when the groups were evaluated by age, gender, and ASA
(American Society of Anesthesiologists) score (p> 0.05). There were significant differences between surgical site infection (SSI),
intraabdominal abscess, and anastomosis leaking (p0.05). Mortality and postoperative ileus did not differ significantly (p > 0.05).

Conclusion: We consider that the bowel preparation approach of mechanical colon cleansing and antibiotic administration
is appropriate for patients who have had surgery owing to elective CRC.
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Amacg: Toplumda en sik gorilen kanser kolorektal kanserdir (KRK). Cerrahi morbidite ve mortaliteyi azaltmayi amaclayan
calismalar, preoperatif barsak hazirhiginin 6nemli bir katkisini bulmustur. Bagirsak hazirligi icin modeller arasinda mekanik
temizlik, antibiyotik kullanimi ve kontrol gruplari yer aliyordu. Bu ¢alismada elektif kolorektal kanser icin preoperatif barsak
hazirligini karsilastirdik ve etkilerini degerlendirdik.

Gereg ve Yontemler: Kolorektal kanserli 144 hastayi (n=144) prospektif olarak dért gruba ayirmak icin preoperatif barsak
hazirlama modeli kullanildi. Birinci gruptaki hastalara (Grup I) mekanik barsak hazirhdi (MBH), ikinci gruba (Grup II) oral
antibiyotik tedavisi (OAB) ve MBH, liclincii gruba intravendz antibiyotik tedavisi (IVAB), MBH ve OAB uygulandi. grup (Grup
lll) ve dordiincli grupta (Grup V) barsak hazirhgi yapilmadi. Hastalar arasinda demografik bilgiler, anastomoz kacagi,
cerrahi alan enfeksiyonu, karin ici apse, postoperatif ileus ve 6lim karsilastirildi.

Bulgular: Calismanin Grup |, I, Ill ve IV'linde sirasiyla 35 hasta, 38 hasta, 35 hasta ve 36 hasta vardi. Gruplar yas, cinsiyet
ve ASA (American Society of Anesthesiologists) puanina gore degerlendirildiginde dort grup arasinda istatistiksel olarak
anlaml fark yoktu (p> 0,05). Cerrahi alan enfeksiyonu (CAE), intraabdominal apse ve anastomoz kacagi arasinda anlamli
fark vardi (p0.05). Mortalite ve postoperatif ileus arasinda anlamli fark yoktu (p > 0.05).

Sonug: Elektif KRK nedeniyle ameliyat olmus hastalarda mekanik kolon temizligi ve antibiyotik uygulamalarinin barsak
hazirligr yaklasiminin uygun oldugunu disiiniiyoruz.

Anahtar Kelimeler: Kolorektal kanser, bagirsak hazirhgi, cerrahi

Introduction

Although some studies suggest that bacterial colonization
in the colon improves the recovery of anastomoses, other
research indicates that these bacteria aggravate the situation
in cases of potential anastomotic leaking and result in sepsis
[1,2]. It is generally known that using antibiotics disturbs both
the pathogenic and beneficial bacteria in the intestine, and it
takes months for the disrupted intestinal flora to recover. Even
with microperforations, harmful microorganisms in the colon
can cause diffuse peritonitis and secondary interventions [3].

Without bowel preparation, patients with a high fecal load in
the colon get contaminated, and fecal contamination causes
postoperative problems ranging from surgical site infections
to intra-abdominal sepsis [4]. Colorectal surgery's optimal
preoperative bowel preparation regimen is still up for debate.
Although some articles demonstrate that elective surgeries
performed without any kind of preparation have similar
complication rates, especially in trauma patients, it has led to a
long period of avoiding bowel preparation, bowel preparation
due to fecal contamination has been indicated [5]. While some
articles advocate for bowel preparation, other approaches, based
on publications on trauma and emergency surgery, do not.
Additionally, there are several suggestions made by organizations
that recommend bowel preparation, including mechanical bowel
preparation (MBP) and/or the use of antibiotics [6].

Additionally, the use of MBP, oral antibiotics (OAB), and
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intravenous antibiotics (IVAB) is suggested [7]. In this study,
we compared four different bowel preparation models (MBP,
MBP + OAB, MBP + OAB+ IVAB, control group) of patients who
underwent elective surgery for CRC in our clinic to compare
the postoperative mortality and morbidity rates.

Material and Methods

The study was carried out in a prospective randomized design.
This study comprised 144 patients who underwent elective
colorectal cancer surgery in our clinic between 2017 and 2019.
Ethical approval was obtained from the local ethics committee
(Ref Nr: 2019-115). According to their hospitalization protocol
number, the patients were randomly assigned. Depending on
the application time, MBP, MBP+OAB, MBP+OAB+IVAB, and
control groups were developed, accordingly. In the clinic, four
distinct surgical teams carried out the operations. Figure 1
displays a flowchart for the study.

The patients in the MBP group (Group ) (n=35) had two 45
ml sodium phosphate enemas, one 8 hours and one 2 hours
before the surgery, as mechanical colon cleansing.

MBP + OAB group (Group Il) (n=38) patients had two 45 ml
sodium phosphate enemas as mechanical colon cleansing:
one 8 hours and one 2 hours before surgery. At 22:00, a
500 mg metronidazole and 1 g ceftriaxone oral tablet were
administered as an oral antibiotic.

Preoperatively, the patients in the MBP + OAB + IVAB (Group lI)
(n=35) group received two 45 ml sodium phosphate enemas as



mechanical colon cleansing: one 8 hours and one 2 hours before
surgery. At 2:00, 500 mg of metronidazole and 1 g of ceftriaxone
were given orally, and 1 g of ceftriaxone was given intravenously.

The control group (Group IV) (n=36) received no preparation.

The patients in four groups had their demographic information
and ASA (American Society of Anesthesiologists) scores analyzed.
Patients' mortality rates were documented and compared, along
with post-operative anastomotic leakage, wound infection, ileus,
intra-abdominal abscess, and rates of ileus.

By performing lower and upper abdomen computed
tomography (CT) on patients with defense and/or rebound
as well as high CRP and WBC values in the daily physical
examination, post-operative anastomotic leakage was
identified. Patients with hyperemia and purulent drainage
at the incision site were diagnosed with SSI. Patients with no
gastric output for 72 hours after surgery, vomiting, and air-
fluid level on standing direct abdomen X-ray were diagnosed
as post-operative ileus. An intra-abdominal abscess was
diagnosed as organized abscess formation in three contrast
abdominal CT scans. The 30-day postoperative mortality rate
is the number of mortality postsurgical.

The study excluded patients who had emergency surgery fora
colorectal tumor. Patients whose colon cleansing or antibiotic
treatment was not completed were not included in the study.
Patients who underwent surgery for recurring tumors were
not included in the investigation. Patients under the age of 18
were not included in the study.

In compliance with the 1964 Helsinki Declaration and its
most recent revisions, this study was conducted. Consent
was gained from both awake and unconscious patients' first-
degree relatives.
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Statistical Analysis

Statistical software NCSS 11(Number Cruncher Statistical
System, 2017 Statistical Software) was used for the statistical
analysis. Continuous variables were given as mean=SD values
or median and interquartile ranges and categorical variables
were given as frequencies and percentages. The Chi-square
test was used when comparing the categorical variables.
Where appropriate, categorical variables were evaluated with
the Fisher-Freeman Halton test. Kolmogorov Smirnov test used
the normal distribution of continuous variables and the Mann-
Whitney U test was used for the comparison of nonparametric
variables. Statistically significant parameters were compared
again in double groups. P values of 0.05 below were accepted
as statistically significant.

Results

170 patients were included in the study. 26 patients were
excluded from the study. Of these, 14 had ileus, and 5 had
tumor perforation and were operated on urgently. Of the 7
patients excluded from the study; 3 were tumor recurrence,
2 were under the age of 18, and 2 were incomplete antibiotic
protocol. Of the 144 patients who were operated on for CRC,
73 were female and 71 were male. All patients were operated
on electively. There was no statistically significant difference in
age (p=0.208) and gender (p=0.987). There were 35 (24.31%)
patientsin Group |, 38 (26.39%) patientsin Group I, 35 (24.31%)
patients in Group Ill, and 36 (25%) patients in Group IV.

Tumor location was observed in 71 patients in the rectum,27
patients in the right colon, 29 patients in the sigmoid colon,
and 17 patients in the left colon. There was no significant
difference in tumor location between the groups (p=0.503).
There was no statistically significant difference in ASA score
(p=0.068) between the groups. The demographics and clinical

features of patients are shown in Table 1.
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Anastomotic leaking affected 16 patients (11.11%) (Table 2).
There were anastomotic leakage 4 patientsin Group|, 1 patient
in Group II,1 patient in Group lll, and 10 patients in Group
IV. There was a significant difference between the groups
(p=0.002) (Table 3). In the comparison of the two groups,
the difference between the control group and the groups
that administered antibiotics (Groups lI-lll) was statistically

significant (p=0.006 and p=0.010, respectively). Between
Group | and Group IV, there was no statistically significant
difference (p=0,152) (Table 4). There was no statistically
significant difference between the 27 (18.75%) postoperative
ileus patients and the control group (p=0,165). Ten of the post-
operative ileus patients were in Group |, six were in Group II,
three were in Group lll, and eight were in the control group.

Infection at the surgical site affected 24 patients. There were 10

patientsin Group|, 9 patientsin the control group,and 5 patients
in the antibiotic-receiving groups (Groups Il to lll). The difference
in SSI between the groups was statistically significant (p=0.015).
Although there was no statistically significant difference
between Group | and Group IV (p=0.942), there was a significant
difference between Group | and the receiving antibiotic groups
(Groups [I-lll) when comparing the dual groups (p=0.045
and p=0.026, respectively). The intra-abdominal abscess was
observed in 5 patients in Group |, 1 patient in Group Il,1 patient
in Group lll, and 7 patients in Group IV. There was a statistically
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significant difference in intra-abdominal abscesses between
the groups (p=0.030). In the double groups' comparison, there
was no statistically significant difference between the groups.
Three patients died and there was no significant difference in
mortality (p=0.323). Of the 3 patients who died, 2 were from
Group IV, and 1 was from Group |.

Discussion

Colorectal cancer (CRC) is the third most common cancer in the
community. Mortality from CRC accounts for 10% of all cancer
deaths [8]. The incidence of CRT is similar in both sexes. Of the



patients included in our study, 71 (49.31%) were male and 73
(50.69%) were female, which is consistent with the literature.
In this study, the median age of the patients was 63.84+12.01
and there was no statistically significant difference (p=0.208). It
is most common in the literature between 60-75 years of age
[9]. The ASA score is the most consistent assessment parameter
available. There was no statistically significant difference in ASA
score (p=0.068) between the groups. The absence of statistically
significant differences in terms of ASA score, age, and gender
indicates that the groups in the study were homogeneously
distributed in terms of postoperative complications.

Anastomotic leaks following a CRC operation can have
devastating effects, often resulting in an increased risk of local
recurrence and decreased overall survival in patients [10].
In our study, the overall anastomotic leak rate was 11.11%.
Anastomotic leakage was observed in 4 patients in Group |,
1 patient in Group I, 1 patient in Group lll, and 10 patients in
Group IV (p=0.002). The anastomotic leakage rate was higher
in the control group than in the others. In binary comparison,
there was a significant difference between Group IV and the
receiving antibiotic groups (Group lI-lll) (p=0.006 and p=0.010,
respectively), there was no significant difference between Group
I and the receiving antibiotic groups (Group II-ll) (p=0.306 and
p=0.353, respectively). In addition, there was no statistically
significant difference in anastomotic leakage in our analysis
between Group | and Group IV (p=0.152). MBP decreases the
bacterial load but not the bacterial concentration in the colon
[11]. Some studies have consistently failed to demonstrate
that MBP alone provides any protection against anastomotic
leakage [12,13]. Scarborough et al. [14] stated in their study, the
MBP+OAB group and the no prepare group were compared and
there was a significant difference (p=0.001). But there was no
significant difference between MBP and the no prepare group.
Also, Midura et al. [15] stated in their study, the MBP+OAB
group and the no prepare group were compared and there was
a significant difference (p<0.001). McSorley et al. [16] stated
in their study that the i\VAB+OAB+MBP group and IVAB+MBP
group were compared and there was a significant difference
(p<0.001). This meta-analysis underlines that preoperative oral
antibiotic prophylaxis, in combination with mechanical bowel
preparation and i.v. antibiotic prophylaxis was associated with a
significant reduction in rates of anastomotic leakage. But, in our
study, there was no significant difference between anastomotic
leakage between Group Il and Group Il (p=0.510). This may be
related to the small number of patients in the study sample. We
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believe that MBP and antibiotics (oral and/or iv) should be used

in combination when evaluating our results.

lleus may develop after surgery in patients undergoing
colorectal surgery. This condition determines clinical recovery
and therefore contributes to post-operative morbidity. Also,
the ileus is a risk factor for anastomotic leakage [17]. In the
present study, postoperative ileus was observed in 27 patients
in all groups (p=0.165). MBP group had a higher rate than the
others. There were mixed results in the literature [18,19].

Hata et al. [18] stated in their study that they found no difference
between OAB and iVAB in terms of ileus. According to Garfinkle
et al. [19] in their study, they showed that the MBP+OAB group
was more effective for ileus but there was no statistically
significant difference between MBP and no preparation. No
clear consensus is the data regarding post-operative ileus.

Many strategies have been adopted in attempts to reduce
SSI (mechanical cleaning, oral/iv antibiotic, and different
combinations of these). Mechanical cleaning reduces the
fecal load of the colon. It is believed that antibiotics cleanse
the intestinal flora. Intestinal flora includes aerobic and
anaerobic bacteria. Therefore, we used a combination of
metronidazole and ceftriaxone in our study. IV antibiotic
prophylaxis has become a standard practice for colorectal
surgery, oral antibiotics have not been demonstrated but
studies are showing that oral antibiotics reduce SSI [20,21]. The
present study indicates that decreased rates of SSI are found in
patients who received a mechanical bowel prep combined with
antibiotics before elective colorectal surgery. In this study, there
was a significant difference in SSI between the MBP group and
receiving antibiotics (Group I, Group lll) (p=0.045 and p=0.026,
respectively). Toh et. al [22] showed that the MBP+OAB group
was more effective than the MBP group for SSI. MBP alone has
been shown in studies to not affect SSI [23]. In our study, SSI
was higher in Group | as well (n=10).1n 2018, McSorley et al. [16]
revealed that lower SSI was seen in the IVAB+OAB+MBP group
(p<0.001). Moreover; in 2018, Kaslow et al. [24] stated that the
MBP+OAB group and OAB group were compared, and SSI was
significantly reduced in the MBT+OAB group. Our analysis
has shown that the addition of IV antibiotics to combined
mechanical and oral antibiotic preparation carries the lowest
risk concerning SSI development.

Infective complications are an important cause of morbidity
and mortality in colorectal surgery. An intra-abdominal
abscess is one of them. In the present study, the intra-
abdominal abscess was observed in 14 patients. In our
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study, receiving antibiotic groups was associated with lower
rates of abscess (n=2) and there was a statistically significant
difference between the groups (p=0.030) but in double
comparison, there was no significant difference between the
study groups. In the study of Hata et al. [18], the IV+OAB group
was compared with the IV group and no difference was found
in terms of an abscess (p=0.465). Moreover, the result of the
study is parallel with the experience of the Michigan Surgical
Quality Collaborative Colectomy Project by Kim et al [25]. in
2014. In the study, 1914 patients were compared. The study
demonstrates that patients who received oral antibiotics and
MBP had fewer organ space infections than those who did not
have bowel preparations. Our analysis has shown that there
is no benefit in the use of MBP and no preparation. Although
there was no significant difference in double comparisons,
our results suggest that more benefit was achieved with a
combination of antibiotic (oral+iv) + MBP.

There was no difference between the groups in terms of
mortality (p=0.323). No mortality had been when taking
antibiotics in the study. Whereas different results are seen
in some studies published in the literature [16,19]. McSorley
et al.[16] showed that mortality was significantly lower in
the IVAB + OAB + MBP group than in the IVAB + MBP group
(p<0.001). Also, Garfinkle et al. [19] found a difference in MBP
and no preparation groups in dual comparisons (like OAB and
no preparation, MBP+OAB and no preparation).

Our study had several limitations. The major limitation of
our study is the small number of patients. Apart from this,
the inclusion of all patients who underwent laparoscopic
and open surgery in our study and the fact that the surgery
was performed by four different teams may have caused a
limitation in terms of standardization.

In conclusion, we think that antibiotic and mechanical bowel
cleansing should be done together as a perioperative cleaning
model. There is a need for further studies with larger series on
the subject.
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