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Abstract: Background and Objectives: Recent findings suggest that combining mechanical bowel
preparation (MBP) and preoperative oral antibiotics (OAs) decreases the risk of incisional surgical
site infections (iSSIs) in colorectal surgery; however, this finding remains controversial. This study
examined the efficacy of OAs and MBP in colorectal surgery using propensity score matching (PSM).
Materials and Methods: Between January 2015 and December 2020, 559 patients with colorectal tumors
underwent MBP followed by colorectal surgery. The multivariate analysis used a COX proportional
hazards model to extract risk factors for iSSI. PSM was performed to balance the impact of potential
co-factors of OAs with MBP (OA) and MBP alone (non-OA) on superficial SSI incidence. Results: The
multivariate analysis identified non-OA use as an independent risk factor for iSSIs (odds ratio [OR]:
2.44, 95% confidence interval [CI]: 1.22—4.88, p = 0.0112). After matching the cohort, both OA and
non-OA groups were divided into 217 cases each. The incisional SSI rate was significantly lower in
the OA group (1 = 338) than in the non-OA group (1.61% vs. 5.07%; OR 3.4; 95% CI; 0.123-0.707;
p = 0.0062). Conclusions: This study revealed that OAs with MBP markedly reduced SSI rates. OAs
with MBP should be adopted in colorectal surgery.
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1. Introduction

Postoperative complications associated with colorectal cancer can lead to increased
medical costs and extended hospital stays, which increase the burden on both patients and
medical staff [1]. An incisional surgical site infection (iSSI) is the most common complication
of gastrointestinal surgery; Japan Nosocomial Infections Surveillance (JANIS) reported a
10% iSSI incidence in colorectal surgery in 2019 [2]. A high rate of iSSI in colorectal surgery
has a negative impact on short-term outcomes, lengthens hospital stays, increases medical
costs, and worsens esthetic outcomes [3,4]. Therefore, we conducted this study to ascertain
whether preoperative oral antibiotics (OAs) can effectively reduce iSSIs. In the United
States, in addition to oral antibacterial drugs, mechanical pre-treatment is also performed,
but in Europe, mechanical pre-treatment is not currently performed [3,4].

2. Materials and Methods
2.1. Patients

This single institutional, retrospective, observational study comprised 620 patients
with colorectal tumors who underwent surgery at our institution between January 2015
and December 2020. A total of 559 patients were included, after excluding patients with
emergency surgery, multiple cancers, local recurrence, trans-anal tumor resection, infeasible
preoperative mechanical bowel preparation (MBP), and OA use other than kanamycin
sulfate or metronidazole.
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2.2. Ethical Approval and Consent to Participate

This study was conducted in compliance with the Ethical Guidelines for Medical
Research Involving Human Subjects and was approved by the Ethics Committee of the
Tochigi Cancer Center (approval number: 23-A053). Comprehensive informed consent for
the use of clinical data was obtained from all eligible patients. Moreover, informed consent
was also obtained from the parents and/or legal guardians of minor patients involved in
this study (age under 18 years).

2.3. MBP and Preoperative OA

All patients were allowed to eat until noon the day before surgery and were given
an oral rehydration solution the morning of surgery. For MBP, 24 mg of sennoside was
administered 2 days before surgery, and 34 g of magnesium citrate was administered the
day before surgery. In addition to MBP, OAs were started at our hospital in July 2017
(OA group). The OAs consisted of kanamycin sulfate 2 g/day and metronidazole 1 g/day
administered orally in four divided doses from the day before surgery.

2.4. Other Preventative Strategies for SSI and Surgical Procedures

Regarding the treatment of body hair, hair removal was performed using a clipper
instead of shaving after anesthesia induction. One gram of cefmetazole was administered as
a prophylactic antibiotic within 30 min before surgery, with additional doses administered
every 3 h during surgery. Postoperative antibiotics were administered every 12 h and
discontinued on the first postoperative day. The wound length was adjusted according
to the tumor size. Protective wound-edge drapes were used during laparotomy, and
anastomosis was performed using hand-sewn or mechanical anastomosis at the surgeon’s
discretion. Doctors and nurses changed their gloves after the gastrointestinal anastomosis.
We changed all surgical instruments to new ones before closing the wound. The skin and
fascia were closed with absorbable monofilament sutures. Wound cleaning with high-
pressure lavage was performed after fascial closure using 200 mL of saline for laparoscopic
surgery and 500 mL in the case of open surgery. Antimicrobial-containing sutures were
not used for abdominal wall sutures. Finally, dermally embedded sutures were used.
These SSI prevention measures were performed on all eligible patients by all healthcare
professionals, including doctors and nurses, who complied with standard precautions and
hand hygiene based on the Centers for Disease Control and Prevention guidelines [5]. All
surgeries were performed or supervised by surgeons who had sufficient experience and
were certified by the Japan Society of Endoscopic Surgery and the Japanese Society of
Gastrointestinal Surgery. Thirteen doctors were involved in surgery during the period in
which this study was conducted. Colorectal resection with lymph node dissection was
performed on eligible patients according to the 2019 Japanese Society for Cancer of the
Colon and Rectum guidelines for colorectal cancer treatment [6]. All procedures were
initiated at least 2 min after disinfection with iodine.

2.5. Definition of SSI

iSSI was defined as an infection occurring within 30 days after surgery. A diagnosis of
iSSI was made by the attending or primary surgeon according to the Japan Nosocomial
Infections Surveillance (JANIS) criteria for SSI [7], with the addition of an infection control
nurse. The main criteria of JANIS comprise infection of the incision occurring within
30 days after surgery and at least one of the following: (1) purulent drainage from the
wound; (2) pathogen isolation from the incision; (3) wounds showing signs and symptoms
of infection (but do not meet this criterion if the culture is negative); and (4) SSI diagnosed
by the attending physician. SSIs were classified as iSSIs or organ/space SSIs (0/sSSIs).
According to the CDC SSI guidelines, an iSSI is an SSI involving superficial incisions (skin
and subcutaneous tissue of the incision) and deep incisions (fascia and muscles); an 0/sSSI
is classified as an anastomotic insufficiency or intra-abdominal abscess [8]. For incisional
wounds, swab samples were collected from the draining or purulent drainage fluid. For
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organ cavities, puncture or drainage fluid was collected and cultured. The bacteria detected
included Bacteroides fragilis, Eschrichia coli, and Enterobacter cloacae, and many of them
were of intestinal origin.

2.6. Statistical Analysis

A univariate analysis was performed using variables that categorized patients who
underwent colorectal resection according to OA therapy (OA and non-OA). Student’s t-test
was used for normally distributed continuous variables, and the Mann-Whitney test was
used for non-normally distributed continuous variables. For categorical variables, the
chi-squared test or Fisher’s exact test was used. A multivariate logistic regression analysis
was performed to investigate the relationship between preoperative OA and SSI rates. Since
this was a retrospective study, we used propensity score matching (PSM). PSM was used to
perform a 1:1 match on the following nine factors in the two groups: sex, age, body mass
index (BMI), American Society of Anesthesiologists performance status (ASA-PS), tumor
location, presence of obstruction by the tumor, presence of smoking, presence of diabetes
mellitus, and preoperative therapy. The match tolerance for the PSM was set to 0.20, and
replacement was not allowed. All statistical tests were two-sided. p-values of <0.05 were
considered significant. All statistical analyses were performed using the software package
JMP Pro version 14 (SAS Institute Inc., Cary, NC, USA).

3. Results

The present study included 559 patients who underwent colorectal cancer surgery
according to the inclusion and exclusion criteria. The patient characteristics are summa-
rized in Table 1. The median patient age was 70 (23-95) years. The median BMI was
22.7 (13.5-41.09) kg/m?. Laparoscopic surgery was performed in 517 patients (92.5%), and
open surgery in 42 patients (7.5%). Difficulty passing the endoscope owing to the tumor
was observed in 73 of 559 cases (13.1). Thirty-three patients received chemoradiotherapy
(n = 26), chemotherapy (1 = 6), or radiotherapy (n = 1) as preoperative therapy.

Table 1. Patient characteristics.

n =559 (%)

Males 324 (60%)

Sex

Females 235 (42%)

Age, years Median (range) 70 (23-95)

BMI (kg/ m?) Median (range) 22.7 (13.5-41.1)
ASA-PS 1 80 (14.3%)
2 444 (79.4%)
3 35 (6.2%)
Laparoscopic surgery 517 (92.4%)
Approach
Laparotomy 42 (7.5%)
Right 180 (32.2%)
Location
Left 379 (67.8%)
Colon 308 (55.1%)
Colon/Rectum
Rectum 251 (44.9%)
DST 295 (52.8%)
. Non-DST 264 (47.2%)
Anastomosis

Extracorporeal 204 (36.4%)

Intracorporeal 60 (10.7%)
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Table 1. Cont.

n =559 (%)
Yes 73 (13.1%)
Obstruction
No 486 (86.9%)
. . Yes 334 (59.7%)
History of smoking
No 225 (40.3%)
b Yes 88 (15.7%)
Diabetes
No 471 (84.3%)
. Yes 33 (5.9%)
Preoperative therapy
No 526 (94.1%)
S Yes 101 (18.1%)
toma
No 458 (81.9%)
OA Yes 338 (60.5%)
s
No 221 (39.5%)

BMI, body mass index; ASA, American Society of Anesthesiologists; PS, physical status; DST, double stapling
technique; OAs, oral antibiotics.

There was one case of methicillin-resistant Staphylococcus aureus (MRSA) enteritis
(0.3%), possibly due to OAs; however, there were no other cases of adverse reactions due
to OAs. iSSI occurred in 37 patients (6.6%), and 0/sSSI in 37 patients (6.5%), including
19 patients with anastomotic leakage (3.3%) (Table 2).

Table 2. SSI incidence outcomes.

iSSI 37 (6.6%)
0SSI 10 (1.7%)
0/sSSI
SSSI 27 (4.8%)

iSSI, incisional surgical site infection, 0/sSSI, organ/space surgical site infection.

The univariate and multivariate analyses of the relationship between iSSI and clinical
factors are presented in Table 3. The multivariate analysis identified non-OA as an inde-
pendent risk factor of iSSI (odds ratio [OR] 2.44, 95% confidence interval [CI]:1.22—4.88,
p =0.0112).

Table 3. Univariate and multivariate analyses for detecting risk factors of incisional surgical
site infection.

Univariate Analysis Multivariate Analysis
iSSI OR 95% CI p OR 95% CI p
n =37 %
Sex Males 25 4.47 15 0.76-3.15 0.2237
Age, years <70 19 3.4 1.06 0.54-2.07 0.8561
BMI (kg/m?) >22.7 19 3.4 1.008 0.51-1.96 0.9811
ASA-PS ASA-PS1 7 1.25 1.43 0.60-3.38 0.4098
Approach Laparoscopic 6 1.07 2.61 1.02-6.67 0.0446 2.89 1.08-7.71 0.0733
Location Left 30 5.37 212 0.91-4.93 0.0797
Colon/Rectum  Rectum 26 4.65 3.12 1.50-6.44 0.0432 3.12 1.38-7.04 0.056
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Table 3. Cont.
Univariate Analysis Multivariate Analysis
iSSI OR 95% CI r OR 95% CI P
n=237 %
Anastomosis DST 23 4.11 1.5 0.76-2.99 0.2392
Obstruction Yes 5 0.89 1.04 0.3-2.76 0.9323
History of Yes 25 447 143 070292 03178
smoking
Diabetes No 32 5.72 1.21 0.45-3.19 0.7005
Preoperative  y,¢ 5 089 2.75 0.99-7.61  0.0506
therapy
Stoma Yes 12 2.15 2.33 1.13-4.82 0.0219 1.23 0.54-2.79 0.601
OAs No 22 3.94 2.38 1.20-4.69 0.0124 244 1.22-4.88 0.0112
BMI, body mass index; ASA, American Society of Anesthesiologists; PS, physical status; DST, double stapling
technique; OAs, oral antibiotics; OR, odds ratio; CI, confidence interval.
Of the 559 patients, 338 were included in the OA group. Before PSM, significant
differences were observed between the OA and non-OA groups regarding difficulty passing
the endoscope due to the tumor and ASA-PS (Table 4).
Table 4. OA association with clinical factors after propensity matching.
Variables Entire Cohort After Propensity Score Matching
OA, yes OA, no p OA, Yes OA, No p
n =338 % n =221 % 217 Y% 217 %
Males 186 33.27 138 24.69 134 30.88 134 30.88
Sex 0.0959 >0.99
Females 152 27.19 83 14.85 83 19.12 83 19.12
<70 176 31.48 103 18.43 100 23.04 99 22.81
Age, years 0.2261 >0.99
>70 162 28.98 119 21.11 117 26.96 118 27.19
<22.7 164 29.34 109 19.5 102 23.5 108 24.88
BMI 0.863 0.6311
>22.7 174 31.13 112 20.04 115 26.5 109 25.12
Colon 183 32.74 125 22.36 129 29.72 124 28.57
Location 0.6023 0.697
Rectum 155 27.73 97 17.17 88 20.28 93 21.43
Yes 54 9.66 19 34 22 5.07 19 4.38
Obstruction 0.0143 0.7431
No 284 50.81 202 36.14 195 4493 198 45.62
ASA-PS1 62 11.09 18 3.22 15 3.46 18 4.15
ASA 0.0008 0.7177
ASA-PS>2 276 49.37 203 36.31 202 46.54 199 45.85
: Yes 198 35.42 136 24.33 126 29.03 132 30.41
History of 0.537 0.625
smoking No 140 25.04 85 15.21 91 20.97 85 19.59
Yes 55 9.84 33 59 30 6.91 33 7.6
Diabetes 0.7223 0.7854
No 283 50.63 188 33.63 187 43.09 184 424
i Yes 16 2.86 17 3.04 10 2.3 14 3.23
Preoperative 0.1981 0.5295
therapy No 322 57.6 204 36.49 207 47.7 203 46.77

BMI, body mass index; ASA, American Society of Anesthesiologists; PS, physical status; OA, oral antibiotic.
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To eliminate these biases, PSM was used (Table 4). In the matched cohort, the iSSI rate
was significantly lower in the OA group than in the non-OA group (iSSI rate, 1.61% vs.
5.07%; OR 3.4; 95% C10.123-0.707; p = 0.0062) (Table 5).

Table 5. Comparison of iSSIs with and without OA after PSM.

OA Absence  OA Presence OR 95% CI 4
iSSI 22 (5.07%) 7 (1.61%) 3.4 0.123-0.707 0.0062
0/sSSI 13 (3.05%) 0 (0%) Not estimable 0 0.987

iSSI, incisional surgical site infection; 0/sSSI, organ/space surgical site infection; OA, oral antibiotic; PSM,
propensity score matching; OR, odds ratio; CI, confidence interval.

4. Discussion

This study showed that not using MBP and OAs preoperatively increased the risk of
iSSI 3.4 times compared with combined MBP and OA use in colorectal surgery classified as
clean-contaminated wounds (Class II), based on the surgical wound infection classification
grade defined by the CDC. The incidence of iSSI in colorectal (CRC) surgery in this study
was reduced to 1.6% by administering preoperative OAs, which was markedly lower than
those previously reported 3-20% [9,10]. Furthermore, the incidence of iSSI was lower
than reported in a randomized controlled clinical OA trial [11,12]. The decrease in iSSI
incidence may be attributed to improved perioperative management, including anesthesia
management, and further reduction of the open abdominal wound by intracorporeal
anastomosis [13]. Based on the results of this study, antimicrobial-containing sutures
may not be essential for abdominal wall suturing. Two previous reports [14,15] described
the effectiveness of preoperative OAs using PSM; however, the reports were limited to
laparoscopic surgery or rectal cancer. This, to our knowledge, was the first study in Japan
to describe the efficacy of OAs using PSM without limiting the surgical technique or site.

Preoperative OA administration for CRC surgery was initiated by Garlock et al. [16] in
1939, and in recent years, the CDC guidelines have recommended the divided administra-
tion of non-absorbable OAs on the day before surgery [8]. However, according to a survey
in Japan, preoperative OA administration rates are low, at only 9.7% [14]. This is due to the
negative literature on combined OAs, such as the problem of MRSA enteritis caused by the
administration of OAs in the past and the fact that preoperative prophylactic administration
of OAs is not covered by insurance [17,18]. The CDC guidelines recommend OAs only on
the day before surgery, and this recommendation has been strictly adhered to in random
controlled trials performed in Japan in recent years, with no significant difference in the
incidence of enterocolitis between the treated and untreated groups [11,12]. In fact, due to
strict adherence to the CDC guidelines, MRSA enteritis was not observed at our institution.
Although many centers do not administer preoperative OAs, even though it is now covered
by insurance, it is essential to report the benefits of preoperative OAs, as in our case.

Many studies have been conducted on the risk factors for iSSI after colorectal surgery,
with notable associations reported for BMI, operation time, blood loss, surgical field con-
tamination, and surgical techniques [19,20]. Laparoscopic surgery is less invasive than
open surgery, and there are reports that it has fewer iSSIs [21,22]. In this study, a tumor in
the rectum tended to correlate with iSSI occurrence, although not significantly. The rectum
had a high incidence of iSSI in a previous report [7]. Risk factors for the occurrence of
SSIin rectal cancer surgery include the distance from the anal verge and the creation of a
stoma. We compared blood loss, transfusion volume, and operative time in the groups OA
absence and OA presence. We found no significant difference in blood loss or transfusion
volume between the two groups. Operating time was significantly longer in the group OA
presence. We concluded that the improved surgical outcome was unrelated to SSI.

A strength of this study is its single-center design because the criteria for surgical qual-
ity, perioperative management, and iSSI were the same, and there was no inter-center bias.

However, its single-center design is also a limitation. This study was also retrospective
with a small sample size, which may have limited its statistical power and introduced a
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statistical bias. Second, PSM was used to eliminate the effects of selection bias, although
some residual confounding factors may not have been considered due to the retrospective
observational design of this study. The longitudinal nature of the present study may
have introduced a statistical bias between the two groups owing to changes in surgical
techniques over the period included; however, no major changes were noted other than OA
administration. Third, the possibility that the surgeon may have influenced the incidence of
iSSI cannot be ruled out, as there were several doctors involved in the CRC surgery during
the period of this study.

5. Conclusions

Incisional SSIs in colorectal surgery at our hospital were well controlled by preopera-
tive OAs in addition to perioperative management and infection control. Combined OAs
were effective in reducing iSSI during colorectal surgery.

Author Contributions: R.N., H.O., N.T.,, M.M. and S.F. all have the following qualifications. Substan-
tial contributions to the conception or design of the research or acquisition of data for the research,
analysis or interpretation of data for the research, or critical review of intellectual content of the
research or final approval of the published version of the research, and agree to take responsibility for
all aspects of the research and ensure that they are properly investigated and resolved. All authors
have read and agreed to the published version of the manuscript.

Funding: The authors declare no source of funding.

Institutional Review Board Statement: This study was conducted in compliance with the Ethi-
cal Guidelines for Medical Research Involving Human Subjects and was approved by the Ethics
Committee of the Tochigi Cancer Center (approval number: 23-A053). Article type: Original article
(Clinical Original).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: All data generated or analyzed during this study are included in this
published article.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1.

Kusachi, S.; Kashimura, N.; Konishi, T.; Shimizu, J.; Kusunoki, M.; Oka, M.; Wakatsuki, T.; Kobayashi, J.; Sawa, Y.; Imoto, H.;
et al. Length of stay and cost for surgical site infection after abdominal and cardiac surgery in Japanese hospitals: Multi-center
surveillance. Surg. Infect. 2012, 13, 257-265. [CrossRef] [PubMed]

Ministry of Health, Labour and Welfare. Japan Nosocomial Infections Surveillance. Available online: https:/ /janis.mhlw.go.jp/
report/ssi.html (accessed on 19 May 2021).

Badia, ].M.; Casey, A.L.; Petrosillo, N.; Hudson, P.; Mitchell, S.; Crosby, C. Impact of surgical site infection on healthcare costs and
patient outcomes: A systematic review in six European countries. J. Hosp. Infect. 2017, 96, 1-15. [CrossRef]

Keenan, J.E.; Speicher, PJ.; Thacker, J.K.; Walter, M.; Kuchibhatla, M.; Mantyh, C.R. The preventive surgical site infection bundle
in colorectal surgery: An effective approach to surgical site infection reduction and health care cost savings. JAMA Surg. 2014,
149, 1045-1052. [CrossRef]

Surgical Site Infection (SSI) Protocols: Center for Disease Control. 2021. Available online: https:/ /www.cdc.gov/nhsn/opc/ssi/
index.html (accessed on 1 March 2017).

Hashiguchi, Y.; Muro, K,; Saito, Y.; Ito, Y.; Ajioka, Y.; Hamaguchi, T.; Hasegawa, K.; Hotta, K.; Ishida, H.; Ishiguro, M.; et al.
Japanese Society for Cancer of the Colon and Rectum (JSCCR) guidelines 2019 for the treatment of colorectal cancer. Int. J. Clin.
Oncol. 2020, 25, 1-42. [CrossRef]

Japan Nosocomial Infections Surveillance. Surgical Site Infection Criteria. Available online: https://janis.mhlw.go.jp/section/
standard /standard_ssi_ver1.2_20150707.pdf (accessed on 19 May 2021).

Berrios-Torres, S.I.; Umscheid, C.A.; Bratzler, D.W.; Leas, B.; Stone, E.C.; Kelz, R.R.; Reinke, C.E.; Morgan, S.; Solomkin, J.S.;
Mazuski, J.E.; et al. Centers for Disease Control and Prevention Guideline for the Prevention of Surgical Site Infection, 2017.
JAMA Surg. 2017, 152, 784-791. [CrossRef] [PubMed]

Tang, R.; Chen, H.H.; Wang, Y.L.; Changchien, C.R.; Chen, J.-S.; Hsu, K.-C.; Chiang, ].-M.; Wang, J.-Y. Risk factors for surgical site
infection after elective resection of the colon and rectum: A single-center prospective study of 2809 consecutive patients. Ann.
Surg. 2001, 234, 181-189. [CrossRef]


https://doi.org/10.1089/sur.2011.007
https://www.ncbi.nlm.nih.gov/pubmed/22871224
https://janis.mhlw.go.jp/report/ssi.html
https://janis.mhlw.go.jp/report/ssi.html
https://doi.org/10.1016/j.jhin.2017.03.004
https://doi.org/10.1001/jamasurg.2014.346
https://www.cdc.gov/nhsn/opc/ssi/index.html
https://www.cdc.gov/nhsn/opc/ssi/index.html
https://doi.org/10.1007/s10147-019-01485-z
https://janis.mhlw.go.jp/section/standard/standard_ssi_ver1.2_20150707.pdf
https://janis.mhlw.go.jp/section/standard/standard_ssi_ver1.2_20150707.pdf
https://doi.org/10.1001/jamasurg.2017.0904
https://www.ncbi.nlm.nih.gov/pubmed/28467526
https://doi.org/10.1097/00000658-200108000-00007

Medicina 2024, 60, 1970 80f8

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

Smith, R.L.; Bohl, J.K.; McElearney, S.T.; Friel, C.M.; Barclay, M.M.; Sawyer, R.G.; Foley, E.F. Wound infection after elective
colorectal resection. Ann. Surg. 2004, 239, 599-607. [CrossRef]

Kobayashi, M.; Mohri, Y.; Tonouchi, H.; Miki, C.; Nakai, K.; Kusunoki, M.; Mie Surgical Infection Research Group. Randomized
clinical trial comparing intravenous antimicrobial prophylaxis alone with oral and intravenous antimicrobial prophylaxis for the
prevention of a surgical site infection in colorectal cancer surgery. Surg. Today 2007, 37, 383-388. [CrossRef] [PubMed]

Hata, H.; Yamaguchi, T.; Hasegawa, S.; Nomura, A.; Hida, K.; Nishitai, R.; Yamanokuchi, S.; Yamanaka, T.; Sakai, Y. Oral and
parenteral versus parenteral antibiotic prophylaxis in elective laparoscopic colorectal surgery (JMTO PREV 07-01): A phase 3,
multicenter, open-label, randomized trial. Ann. Surg. 2016, 263, 1085-1091. [CrossRef] [PubMed]

Ozawa, H.; Toyota, N.; Sakamoto, J.; Nakanishi, H.; Nakanishi, R.; Fujita, S. Short-term outcomes of intracorporeal versus
extracorporeal anastomosis after laparoscopic colectomy: A propensity score-matched cohort study from a single institution.
Surg. Today 2023, 53, 992-1000. [CrossRef] [PubMed]

Ichimanda, M.; Etoh, T.; Nakajima, K.; Hiratsuka, T.; Akagi, T; Shibata, T.; Ueda, Y.; Shiroshita, H.; Inomata, M. The efficacy of
kanamycin plus metronidazole administration as an OABP against incisional surgical site infection in colorectal cancer surgery.
J. Jpn. Soc. Coloproctol. 2017, 70, 214-221. [CrossRef]

Oba, T; Sato, N.; Otani, M.; Muramatsu, K.; Fushimi, K.; Nagata, J.; Torigoe, T.; Shibao, K.; Matsuda, S.; Hirata, K. Mechanical and
oral antibiotics bowel preparation for elective rectal cancer surgery: A propensity score matching analysis using a nationwide
inpatient database in Japan. Ann. Gastroenterol. Surg. 2022, 7, 450-457. [CrossRef] [PubMed]

Garlock, J.H.; Seley, G.P. The use of sulfanilamide in surgery of the colon and rectum. Surgery 1939, 5, 787-790.

Espin-Basany, E.; Sanchez-Garcia, J.L.; Lopez-Cano, M.; Lozoya-Trujillo, R.; Medarde-Ferrer, M.; Armadans-Gil, L.; Alemany-
Vilches, L.; Armengol-Carrasco, M. Prospective randomized study on antibiotic prophylaxis in colorectal surgery; is it really
necessary to use oral antibiotics? Int. J. Color. Dis. 2005, 20, 542-546. [CrossRef] [PubMed]

Hidejiro, K. Current status of preoperative preparation for colorectal cancer. J. Jpn. Soc. Coloproctol. 2020, 73, 401-403. [CrossRef]
Culver, D.H.; System, N.N.LS.; Horan, T.C.; Gaynes, R.P.; Martone, W.J.; Jarvis, W.R.; Emori, T.; Banerjee, S.N.; Edwards, J.R,;
Tolson, J.S.; et al. Surgical wound infection rates by wound class, operative procedure, and patient risk index. Am. J. Med. 1991,
91, S152-5157. [CrossRef] [PubMed]

Krarup, P; Jorgensen, L.N.; Andreasen, A.H.; Harling, H.; Danish Colorectal Cancer Group. A nationwide study on anastomotic
leakage after colonic cancer surgery. Color. Dis. 2012, 14, e661-e667. [CrossRef] [PubMed]

Yamamoto, S.; Fujita, S.; Akasu, T.; Ishiguro, S.; Kobayashi, Y.; Moriya, Y. Wound infection after elective laparoscopic surgery for
colorectal carcinoma. Surg. Endosc. 2007, 21, 2248-2252. [CrossRef] [PubMed]

Yamamoto, S.; Ito, M.; Okuda, ].; Fujii, S.; Yamaguchi, S.; Yoshimura, K.; Sugihara, K.; Watanabe, M.; Japan Society of Laparoscopic
Colorectal Surgery. Laparoscopic surgery for stage 0/1 rectal carcinoma: Short term outcomes of single-arm phase II trial. Ann.
Surg. 2013, 258, 283-288. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1097/01.sla.0000124292.21605.99
https://doi.org/10.1007/s00595-006-3410-7
https://www.ncbi.nlm.nih.gov/pubmed/17468819
https://doi.org/10.1097/SLA.0000000000001581
https://www.ncbi.nlm.nih.gov/pubmed/26756752
https://doi.org/10.1007/s00595-022-02636-y
https://www.ncbi.nlm.nih.gov/pubmed/36656391
https://doi.org/10.3862/jcoloproctology.70.214
https://doi.org/10.1002/ags3.12641
https://www.ncbi.nlm.nih.gov/pubmed/37152780
https://doi.org/10.1007/s00384-004-0736-8
https://www.ncbi.nlm.nih.gov/pubmed/15843938
https://doi.org/10.3862/jcoloproctology.73.401
https://doi.org/10.1016/0002-9343(91)90361-Z
https://www.ncbi.nlm.nih.gov/pubmed/1656747
https://doi.org/10.1111/j.1463-1318.2012.03079.x
https://www.ncbi.nlm.nih.gov/pubmed/22564292
https://doi.org/10.1007/s00464-007-9358-x
https://www.ncbi.nlm.nih.gov/pubmed/17514386
https://doi.org/10.1097/SLA.0b013e318283669c
https://www.ncbi.nlm.nih.gov/pubmed/23426337

	Introduction 
	Materials and Methods 
	Patients 
	Ethical Approval and Consent to Participate 
	MBP and Preoperative OA 
	Other Preventative Strategies for SSI and Surgical Procedures 
	Definition of SSI 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

