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Surgical Strategies during the Coronavirus Disease-19 Outbreak

Hae Suk Cheong

Division of Infectious Disease, Department of Internal Medicine, Kangbuk Samsung Hospital, Sungkyunkwan University School of

Medicine, Seoul, Korea

The impact of coronavirus disease-19 (COVID-19) on surgical strategies is widespread in terms of workforce, surgical prior-
itisation, changes to perioperative practice due to risk of transmission and ways of working alongside the impact on surgical
education and training. This article provides recommended clinical pathways for patients with a suspected or confirmed
COVID-19 diagnosis is requiring surgical care. All hospitals should prepare specific protocols and workforce training as part

of the effort to face the current COVID-19 pandemic.

Key Words: COVID-19, SARS-CoV-2, Workforce, Surgical procedures

Introduction

Coronavirus disease-19 (COVID-19) is a novel infec-
tious disease caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2). It was first detected in
Wuhan, China in December 2019 and has now spread
throughout the world. Ever since COVID-19 the vac-
cination against COVID-19 has begun in early 2021, a
decreasing trend in the number of confirmed patients has

been observed. However, there has been a sharp rise in
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COVID-19 cases since June 2021, which appears to be
considerably associated with the Delta variant of SARS-
Cov2. As of August 5, 2021, more than 200 million peo-
ple have been infected around the world of which over 4.52
million people died,' and in Korea, there have been about
200 thousand infected cases of which approximately over
2,100 people died.”

Currently, a large number of patients with COVID-19
are being treated at medical institutions; some cases re-
quire elective surgeries and others need emergency sur-
geries without being confirming whether they are infected
with COVID-19 or not. Regardless of the presence of
symptoms, if the patient is diagnosed with COVID-19
during or after surgery, there may be high risks of com-
plications and high mortality rates postoperatively. Thus,
the preoperative diagnosis of COVID-19 is an important
emerging issue.’”

Therefore, in this study, the author intends to describe

(@ This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
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facilities and protective equipment that can help patients
and medical staff stay safe from COVID-19 infection
while performing surgery on patients with a suspected or
confirmed diagnosis COVID-19 and to describe specific

application methods of infection control.

Main Text

1. Preparation of the operating room (OR)s and
personal protective equipment (PPE) for surgical
staff
The transmission mode of SARS-CoV-2 virus are

respiratory secretions, aerosol or direct contact. Thus,
if possible, the usage of a negative-pressure OR with an
anteroom is recommended for performing operations,
and if there is no negative-pressure OR, an OR should be
designated only for patients with COVID-19.°® High ven-
tilation or air-exchange rates (=25 cycle/h) can consid-
erably lower viral load inside the OR.” An exhaust system
with separate air inlets and outlets for the designated ORs
should be provided. If the designated ORs are connected
with other ORs through the ventilation system, the other
rooms should not be used during surgery.'® If there is no
anteroom, the contamination zone should be separated
from the clean zone while performing surgery, and a place
to change PPE should be provided. If two ORs are con-
nected by a hallway, one of the connected ORs should be
used as an anteroom. If the hallway of an OR is used as an
anteroom, the pathway should be separated using a tem-
porary wall or partition wall. The mode of operation of
the entrance door of the OR should be changed to manual
operation after entering OR so that it will not open auto-
matically."!

In order to minimise exposure to the virus transmitted
by patients, necessary surgical items and equipment should
be prepared in the ORs in advance, and unnecessary med-
ical appliances and equipment should be stored in an area
away from the OR or covered with a plastic cover. Doors
of the storage cabinet should be completely closed. If there

is a requirement for an additional item during operation,

38

staff waiting outside the OR can be requested to bring it.*

Endotracheal intubation is a high-risk procedure with a
high potential of exposure to aerosol. Therefore, patients
are intubated only when absolutely necessary, and medical
professionals who assist in as well as those who perform
endotracheal intubations should wear level D PPE, ster-
ile surgical gloves and powered air-purifying respirator
(PAPR). If there is no PAPR, they should wear N95 masks
and face shields. If endotracheal intubation is not need-
ed, wearing a long-sleeve gown, gloves, N95 masks, face
shields and surgical caps is recommended. However, irre-
spective of whether endotracheal intubation is required or
not during surgery, if a patient is not in a stable condition
or not in a condition to wear a surgical mask, medical
staff should wear level D PPE or PAPR.*" PPE usage pro-
tects the mucous membranes, airways and skin of surgical
staff from exposure to infected blood, body fluids and oth-
er potentially infectious materials. Wearing goggles or face
shields, N95 or higher-level masks, long-sleeve gowns
and gloves is recommended for all medical staft who assist
in as well as those who perform operations on patients
with COVID-19. The application range of PPE based
on type of surgery is shown in Table 1. As donning and
doffing of PPE is difficult to do without training, medical
professionals who perform as well as those who assist in
surgery should be provided with education and training
on how to don and doff PPE.’

A high-efficiency filter is used in anaesthesia equipment

to protect the machine, and the used filter is disposed. An

Table 1. Personal Protective Equipment according to Operation
Type

Aerosol-free operations Aerosol-forming operations®

Facial shield or goggles Facial shield or goggles

N95 mask N95 mask or PAPR
Gown Level D gear

Hat

Double gloves Double gloves

PAPR, powered air-purifying respirator. “Bronchoscopy, endotracheal
intubation, laparoscopy, open lung surgery and tracheal surgery
(including tracheostomy).

Vol. 6, No. 2, September 2021



ventilator circuit maintains the closed system and conducts

closed suction while it is being used."

2. Preoperative control

During preoperative evaluation of patients, it is neces-
sary to check the presence of symptoms of COVID-19,
recent history of contact with patients confirmed as having
COVID-19, etc."” During the COVID-19 pandemic, al-
most all medical institutions in Korea are currently con-
ducting the SARS-CoV-2 polymerase chain reaction test
for all patients within 48-72 hours before elective surgery
and the Xpert test, a rapid genetic test, for emergency sur-
geries.

The need for surgery in patients suspected or confirmed
as having COVID-19 can be decided by referring to clini-
cal recommendations for surgical prioritisation depending
on the status of the pandemic. However, if a shortage
of medical workforce and resources due to COVID-19
is predicted, the elective surgery should be postponed if
possible. For emergency surgeries that cannot be delayed,
proceeding with the surgery is suggested; however, the
priority should be determined in each medical institution.
The guidelines of the National Health Service (NHS) in
the UK can be referred for the surgical prioritisation crite-
ria (Table 2).* According to the NHS guidelines, patients
requiring surgery are classified based on a 4-step surgical
priority, which is emergency (<24 hours), urgent (<72
hours) and elective (max. 4 weeks, possible to postpone
for 3 months or more). For emergency and urgent cases,
proceeding with the surgery without delaying the schedule

is recommended. However, whether surgical treatment

Hae Suk Cheong: Surgery during COVID-19 Outbreak

may be postponed or not in practice, and the term for
which it can possibly be postponed, should be determined
by medical professionals who have high expertise about
this specific area."”

If the decision to proceed with the surgery has been
taken, the medical professionals should discuss with rele-
vant departments about surgical workforce, patient trans-
fer route, sectionisation in the OR, environment manage-
ment, etc., and make a detailed plan. Making the medical
institution’s own protocols and performing a run-through
in advance is recommended.

When transferring a patient to the OR on the day of
operation, the departure of a patient should be informed
to the medical staff in charge of the OR before leaving a
ward or emergency unit. Patients should be transferred
using a method that minimises exposure to droplet and
contact so that the transferring worker and medical staff
will not be exposed to the patient’s respiratory secretions.
If a negative-pressure cart or wheelchair is provided, its
usage is recommended. If there are no means of nega-
tive-pressure transfer, have the patient wear a surgical
mask, a long-sleeve gown that can cover the entire body
and gloves. If it is difficult to wear a long-sleeve gown
and gloves, just cover the patient’s body completely with a
sheet. If the patient needs oxygen therapy, use a nasal can-
nula instead of a face mask if possible. When a nasal can-
nula is used, have the patient wear a surgical mask over
the nasal cannula. A minimum number of staff should
partake in transferring the patient and the medical staff
in charge of the transfer should be the doctor in charge.
Ahead of the transfer, the medical staft in charge should

Table 2. Prioritization Criteria for Elective Surgery during COVID-19 Pandemic by NHS

Priority Definition

Action

Level 1a/1b la: Emergency operation (<24 hr)

1b: Urgent operation (<72 hr)

Level 2 Deferable for up to 4 weeks
Level 3 Deferable for up to 3 months
Level 4 Deferable for beyond 3 months

Do not postpone

Balance the risk from the underlying condition with the need of
viral containment to maximize safety.

Postpone

Postpone

NHS, national health service.

Vol. 6, No. 2, September 2021
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be fully aware of his/her role and how to wear PPE.>!!

To minimise exposure while transferring a patient, a
designated route should be secured. Designated routes are
planned to enter the OR directly without stopping in the
middle of the transfer, and the designated elevator should
be secured as well. If it is difficult to secure designated
routes, control the transferring routes in advance or use
routes that are not used by many people. To minimise
exposure to the virus, the patient should be taken to the
OR directly without passing, this should be followed by
performing patient identification and confirmation of the

surgery site in OR.>"

3. Perioperative control

Endotracheal intubation is a high-risk procedure with
a high potential of exposure to aerosol. It should be per-
formed by a skilled anaesthesiologist with experience
in intubation and assisted by experienced medical staff.
Medical professionals having a high risk of contracting
COVID-19, including pregnant women, an immune-com-
promised people or people with cardiovascular diseases
aged 60 years or older, should not perform high-risk
procedures with a high potential of aerosol exposure, such
as endotracheal intubation, if possible.*! Endotracheal
intubation using a video laryngoscope allows easy intuba-
tion and avoids the need for performing the procedure in
front of the patient’s airway.7 If contamination (in case of
severe coughing or vomiting) occurs during endotracheal
intubation, immediately changing the gloves first followed
by other PPE is recommended.’

A minimum number of medical staffs should assist in
the operation, and they should only enter the OR once the
intubation is completed by the anaesthesiologist. To re-
strict access of other staff, the entrance of the OR should
have a sign stating that surgery on a COVID-19 patient
is in progress. Medical staffs in PPE who assist in the sur-
gery should don a sterile gown and gloves in accordance
with the principles of aseptic techniques; hence, plenty of
time should be provided for the same.""

Use of a phone or electronic device for communication

40

between inside and outside the OR during surgery is rec-
ommended to minimise unnecessary opening and closing
of the door of the OR, exposure of medical staff and use
of PPE. Allocate tasks to the professionals assisting in the
surgery in front of the OR to assist in delivering any nec-
essary items or handling specimens promptly.”

Smoke emanating during electrocauterisation in surgi-
cal procedures poses a risk of aerosolisation, and though
there are scarce reports on actual infection, there are many
concerns regarding this issue. Therefore, usage of a smoke
evacuator to remove smoke is recommended.”

SARS-CoV-2 virus is found in intestinal epithelial cells
and stools; thus, it should be considered that the abdom-
inal cavity is also contaminated during laparoscopy, and
usage of the exhaust filtration collection system through
suction to get rid of gas actively when passing gas from

the abdominal cavity after surgery is recommended. '

4. Postoperative control

Patients were needed to cough and expectorate sputum
during extubation. As there is a high risk of exposure to
medical staff during this process, donning a PPE in the
same manner as that during intubation with a minimum
workforce is suggested, and the same should be completed
in the shortest possible time. After surgery is completed,
the patient is moved out of the OR in a fully conscious
condition, without stopping by a recovery room. If a pa-
tient is being transferred to the intensive care unit (ICU)
without removing endotracheal intubation, a mechanical
ventilator for patients with COVID-19 should be used
during the transfer. If the endotracheal tube has to be re-
connected to a new mechanical ventilator in the ICU, the
risk of aerosol exposure increases. Therefore, level D PPE
or PAPR should be donned during this process.”’ After
surgery, the patient is transferred in along same route and
same way as that before surgery, and the transferring team
waits in the appropriate PPE at the entrance of the OR.”"

After the surgery, doff the gloves and sterile gown in
front of the door inside the OR and doff goggles or facial
shield, N95 masks, etc. in the anteroom outside the OR

Vol. 6, No. 2, September 2021



or any designated places. As there is a high risk of con-
tamination during doffing, performing the same is rec-
ommended under inspection of other staff.” The PPE that
were doffed should be disposed in a container for medical
waste. Medical professionals may then don a new cap and
mask and move to unrestricted areas of the OR."" Particu-
larly, if medical staffs performing surgery need to explain
the status to a guardian in the waiting zone, they should
do it after completing the aforementioned process.”
Postoperative ventilation should be performed for suf-
ficient time to get rid of aerosol after checking the air-
change rates per hour in the OR, followed by cleaning and

disinfection.!!

Conclusions

COVID-19 has spread worldwide, and surgery in
patients suspected or confirmed as having COVID-19
is being constantly performed. Each medical institution
needs sufficient workaround for it, and a method to
promote the safety of both patients and medical staffs is
needed during operations on patients with COVID-19.
That is, patients should be protected against infection af-
ter surgery, and methods to ensure that medical staffs are
not infected during the surgery should be followed. This
study intends to assist in optimising patient treatment and
protecting medical staffs and hospital environment by pro-
viding recommendations to reduce a high risk of exposure
of medical staffs to the aerosolised virus particles during
emergency surgery. Currently, the knowledge regarding
COVID-19 and SARS-CoV-2 is being rapidly updated;
hence, future guidelines are subject to change. Therefore,
there is a need for frequently updating and sharing the lat-

est information and guidelines.
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Analysis of Risk Factors of Surgical Site Infection for Colorectal Cancer Surgery
Injae Hong, Yoon Suk Lee

Division of Colorectal Surgery, Department of Surgery, Seoul St. Marys Hospital, College of Medicine, The Catholic University of
Korea, Seoul, Korea

Objectives: Surgical site infection (SSI) is one of the most common complications of colorectal cancer surgery. The prognosis
of patients varies according to the depth of SSI. The purpose of this study was to investigate risk factors of SSI for colorectal
cancer surgery.

Methods: Medical records of patients who underwent primary colorectal cancer surgery from September 2015 to February
2017 were reviewed retrospectively. Authors divided the group into SSI and Non-SSI, and compared the characteristics in-
cluding tumor locations, operation methods, operative time and risk index. In SSI group, subgroup analysis was performed
depending on depth of infection.

Results: A totla of 32 cases of SSI from 309 cases were analyzed. SSI occurred more frequently in male. Risk index was higher
and operative time and hospital days were longer in SSI group. SSI occurred more frequently in rectal cancer than colon can-
cer. Rate of SSI was significantly high in open surgery compared to laparoscopic surgery. In subgroup analysis, organ/space
SSI was more likely to occur in rectal cancer, but it was not significant. In multivariate analysis, male, rectal cancer, prolonged
operation time showed statistical significance.

Conclusion: Male, rectal cancer and long operation time were independent risk factors for SSI in colorectal cancer surgery.

Key Words: Surgical site infection, Colorectal cancer

Introduction accounting for approximately 15%-18% of all hospi-

tal-acquired infections.” SSI adversely affects patients by

Surgical site infection (SSI) is defined as an infection
that occurs within 30 days after surgery.' SSI is the third

most common type of healthcare-associated infection,
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increasing the hospital costs by approximately 3,000 USD
and the hospital stay by seven days.*”

Risk factors of SSI could be divided into three catego-
ries: endogenous contamination, which is exposure to a
high concentration of normal flora, such as the intestinal
bacteria; exogenous contamination, which is an increase
in tissue exposure due to a longer operative time; and im-
paired immune response, which includes diabetes, malnu-
trition, and steroid use.’

Because colorectal surgery is a clean-contaminated or

contaminated surgery, it has a higher incidence of SSI

(@ This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
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than other abdominal operations.>”” Traditional risk fac-
tors for colorectal surgery include male sex, body mass in-
dex (BMI), ostomy placement, emergency operation, and
multiple procedures. Risk indexes including a high Amer-
ican Society of Anesthesiologists (ASA) score and pro-
longed operative time are also used for prognosis.*®'*"!

The purpose of this study was to analyze the risk fac-

tors of SSI for colorectal cancer surgery.

Materials and Methods

This study was conducted among patients with primary
colorectal cancer from September 2015 to February 2017
who were reported by Korean National healthcare-asso-
ciated Infections Surveillance System (KONIS) at a single
institution in Seoul St. Mary's Hospital. The KONIS re-
port and charts were retrospectively reviewed by surgeons.

A total of 321 patients were enrolled in this study.
Recurrent cancer patients and those who underwent a
robotic or transanal surgery, an emergency surgery, or a
palliative surgery (R1 or R2) were excluded; the remaining
309 patients were enrolled.

The study items included the patient’s basic informa-
tion on sex, age, BMI, ASA score, comorbidities, wound
state, tumor location, operation method, co-operation

status, operative time, and number of hospital days after

Table 1. Patient Demographics

Injae Hong and Yoon Suk Lee: Risk Factors of SSI for Colorectal Surgery

surgery. The risk index was calculated based on this infor-
mation.>"

Statistical analyses were performed using the indepen-
dent sample t-test, ANOVA test, and chi-square correla-
tion analysis to determine the univariate risk of SSI out-
come. The independent risk factors and their odds ratios
(ORs) and confidence intervals (CIs) were calculated by
applying a multiple logistic regression. In addition, a chi-
square correlation analysis was used to calculate individual
risk factors according to the depth of the infection. The
above statistics were assessed using SPSS version 25.0 for

Windows (IBM Corp., Armonk, NY, USA).

Results

Of the 309 patients, 32 (10.4%) had SSIs. Seventeen
patients had superficial SSIs (53.1%), two had deep SSIs
(6.3%), and 13 had organ SSIs (40.6%).

The patient’s demographics is shown in Table 1. There
was a higher proportion of males with SSIs (p=0.023).
However, there were no significant correlation between
SSI incidence with such as age, BMI, ASA score, diabetes
mellitus (DM) or other comorbidities.

The comparison of operative characteristics with SSI
incidence is shown in Table 2. SSI rate was significantly

higher in rectal cancer. The SSI incidence was significant-

Variable Non-SSI (n=277) SSI (n=32) p-value
Sex, male:female 159:118 25:7 0.023
Age (yr) 64.3+12.1 61.3£10.8 0.091
BMI (kg/m?) 23.64%3.48 23.52+3.69 0.428
ASA score 1 58 (20.9) 10 (31.3) 0.237
2 216 (78.0) 21 (65.6)
3 3(1.1) 1(3.1)
Comorbidity 150 (54.2) 15 (46.9) 0.435
HTN 120 (43.3) 13 (40.6) 0.771
DM 55 (19.9) 5(15.6) 0.567
CVA 31(11.2) 4(12.5) 0.825

Values are presented as number (%) or meantstandard deviation. SSI, surgical site infection; BMI, body mass index; ASA, American Society of
Anesthesiologists; HTN, hypertension; DM, diabetes mellitus; CVA, cerebrovascular accident.

Vol. 6, No. 2, September 2021

43



JS] Journal of Surgical Infection

Table 2. Operative Characteristics

Variable Non-SSI (n=277) SSI (n=32) p-value
Tumor location Rt. colon 78 (28.2) 4(12.5) <0.001
Lt. colon 136 (49.1) 10 (31.3)
Rectum 63 (22.7) 18 (56.2)
Operation method Laparoscopic 234 (84.5) 19 (59.4) 0.001
Open 28 (10.1) 7 (21.9)
Conversion 15 (5.4) 6(18.7)
Co-operation 78 (28.2) 14 (43.8) 0.068
Operative time 240+69.5 325+101.6 <0.001
Risk index 0.52+0.33 0.88+0.55 <0.001
Hospital days 8+5.2 15£6.9 <0.001
Values are presented as number (%) or meanstandard deviation. SSI, surgical site infection.
Table 3. Multivariate Analysis of Risk Factors
Variable Odds ratio 95% confidence interval p-value
Male sex 2.89 1.08-8.92 0.0464
Rectal cancer 2.09 1.10-4.15 0.0285
Converted surgery 1.83 0.97-3.41 0.0573
Prolonged operation 1.01 1.00-1.01 0.0081

ly higher in open surgery or conversion to open surgery
than laparoscopic surgery. The incidence of SSI with and
without co-operative surgery was 43.8% and 28.2%, re-
spectively (p=0.068). Although there was no significant
difference, SSI tended to occur more often when accom-
panying surgery was performed. The operative time was
significantly longer in the SSI group than in the non-SSI
group (325 vs. 240 minutes, p<0.001). The risk index
was also significantly higher in SSI group. The mean hos-
pital stay was seven days longer in the SSI group than in
the non-SSI group.

The multivariate analysis showed that the OR for males
was 2.89 (95% CI 1.08-8.92), the OR for rectal cancer
was 2.09 (95% CI 1.10-4.15), the OR for open surgery
was 1.83 (95% CI 0.97-3.41), and the OR for a pro-
longed operation was 1.01 (95% CI 1.00-1.01) (Table 3).

The strains identified at the time of SSI occurrence are
listed in Table 4. E. faecalis was the most frequent strain
identified (10 out of 32 cases, 31.3%), followed by E. avi-
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um in five cases and E. faecium, S. anginosus, and E. coli
in four cases each.

Compared to right or left colon, rectal cancer showed
a greater tendency for organ/space SSI, but the difference
was not significant (p=0.327). There was no difference
in SSI depth between each operation method (p=0.519).
Additionally, the operative time was not related to the SSI
depth (p=0.735).

Discussion

In this study, male sex, rectal cancer, open surgery,
and prolonged operative time were demonstrated to be
significant SSI risk factors for colorectal cancer surgery.
Conversely, BMI and DM were not significant risk factors.
Although smoking history was not evaluated because of
insufficient medical records, the risk from smoking is be-
lieved to be greater in males because of the difference in

smoking rates between male and female. '
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10 cases (31.3%) Enterococcus faecalis

5 cases (15.6%) Enterococcus avium

4 cases (12.5%) Enterococcus faecium, Streptococcus anginosus, Enterococcus coli
3 cases (9.4%) Pseudomonas aeruginosa

2 cases (6.3%)

fragilis
1 case (3.1%)

Enterococcus hirae, Enterobacter aerogenes, Staphylococcus epidermidis, Peptococcus aerogenes, Bacteroides

Enterobacter. cloacae, Lactobacillus salivarius, Streptococcus sanguinis, Staphylococcus lugdunensis, Citrobacter

freundii, Granulicatella adiacens, Streptococcus constellatus, Staphylococcus aureus, Enterococcus gallinarum

SSI was more common in rectal cancer surgery than in
colon cancer surgery. A more specific risk factor for rectal
cancer surgery is the tumor stage and anastomotic height
from the anal verge.'*'> Tumor stage was not investigated
separately in this study. Of the 81 cases of rectal cancer
surgery, 34 were classified as T stage 2, and 3 (8.8%) had
SSI. However, because all three SSIs were derived from
abdominoperineal resection and intersphincteric resection,
advanced tumor stage may be a strong risk factor for SSI
after rectal cancer surgery. This is a future issue that will
require further study.

When evaluating the anastomotic height, the frequent
occurrence of SSI in rectal cancer surgery appeared to be
a result of the high anastomotic leakage rate. Literature re-
ports the anastomotic leakage rate in rectal cancer surgery
to be 3%-28%.'° Although not all of these leaks cause
SSIs, we assume that they make a significant contribution
to the occurrence of organ/space SSI. Therefore, to avoid
SSI during rectal cancer surgery, caution should be exer-
cised for the risk factors of anastomotic leakage, including
pelvic drainage, diverting stoma, nutritional support, and
confirmation of vascular anatomy.

The National Nosocomial Infections Surveillance strat-
ifies all colorectal cancer operations according to the risk
index calculated by the ASA score, wound status, and op-
erative time.'> However, considering that most colorectal
cancer surgeries have an ASA score of 1-2 and clean-con-
taminated wounds, they likely do not show a better prog-
nosis than that based on operative time,”'” which is sim-
ilar in this study. Therefore, we must develop better risk

assessment tools.

Vol. 6, No. 2, September 2021

Throughout the investigation, several bacterial species
were identified in the SSIs case of this experiment and are
presented in Table 4. However, since the identification of
species is not essential for the SSI diagnostic criteria, it is
not a reliable table because of unidentified cases or multi-
ple species identified in one case. However, this table may
help direct clinical decision making when selecting antibi-
otics.

A limitation of this study was small size number, only
32 patients had SSIs. A large scale real data evaluation in
Korea is needed to identify current status of SSI in col-
orectal cancer surgery.

When operating to rectal cancer, especially when con-
verting to laparotomy, we should pay more attention to
surgical site infection. The investigation of specific risk
factors according to the depth of infection requires further

research with more cases.
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Early Colonoscopic Irrigation in Right-sided Colonic Diverticulitis: A Pilot
Study

Hyun Ho Kim', In Kyu Lee’, Yoon Suk Lee’, Bong-Hyeon Kye'

Division of Colorectal Surgery, Department of Surgery, The Catholic University of Korea, St. Vincent's Hospital', Suwon, Division of
Colorectal Surgery, Department of Surgery, The Catholic University of Korea, Seoul St. Mary's Hospital’, Seoul, Korea

Objectives: Fecal materials in the diverticulum may be an important cause of prolonged symptoms and disease recurrence.
This study aimed to compare the safety and efficacy of early colonoscopic irrigation (CI) for the removal of fecal materials
from diverticula with those of conservative care (CC) in right-sided colonic diverticulitis (RCD).

Methods: This was a retrospective cohort study of patients diagnosed with uncomplicated RCD. During the study period, 20
patients underwent early CI during hospitalization, and 40 patients were treated with CC. We compared the duration of an-
tibiotic use, number of hospital days, frequency of painkiller use, fasting period, and inflammatory markers between the two
groups.

Results: No patient experienced complications or deterioration of the disease during or after CI. The duration of intravenous
antibiotic use was 3.2 days in the CI group and 4.1 days in the CC group (p=0.024); the duration of oral antibiotic use was 6.9
days in the CI group and 8.8 days in the CC group (p=0.001). The total frequency of painkiller use was 0.9 in the CI group and
1.5 in the CC group (p=0.039). There were no differences in other clinical parameters between the two groups.

Conclusion: This study showed that early CI can reduce the duration of antibiotic use and the frequency of painkiller use.
Based on these results, it is expected that early CI in uncomplicated RCD can be a safe and feasible therapeutic option.

Key Words: Colonic diverticulitis, Colonoscopy, Safe and feasible
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Fig. 1. Colonoscopic irrigation. (A) Fecal impacted diverticulum
in ascending colon before colonoscopic irrigation. (B) Fecal
removed diverticulum in ascending colon after colonoscopic
irrigation.

Table 1. Results according to the Treatment

o] A ARG 717kolH, 23 H7F A E(secondary
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tlolE £42 SPSS software (IBM SPSS version 25;
IBM Co., Armonk, NY, USA)E AHE5lo] A|d¥sl9ct &
Z7F AARERE YEhg o ASHSeE B9 2 ZEEA
Z, 1533 s A BEEE BASIAT. d&HS
£ H|517] Y5l Student’s t-testE AYotH A HEE ¥
5 EA4017] 30 chi-square tests AHE-SIATH BAF
AL p<0.052 AA3tATt

N

21t

27] CI A% oIt} 3o FgZot e oats
Q1 A= AT

Variable Colonoscopy irrigation (n=20) Conservative care (n=40) p-value
Sex 0.858
Female 9 (45.0) 19 (47.5)
Male 11 (55.0) 21 (52.5)
Age (yr) 37.85+£13.82 41.05£10.59 0.324
Hospital day (day) 4.00£1.21 4.28+1.34 0.449
Duration of total antibiotic (day) 10.10+1.71 12.90+2.90 <0.001*
Duration of IV antibiotic 3.20+1.06 4.08+1.42 0.024*
Duration of PO antibiotic 6.90+1.68 8.83+2.67 0.001*
Frequency of pain killer 0.90+0.55 1.50£1.62 0.039%
Duration of symptom improve (day) 1.30+0.83 1.02+0.66 0.169
Duration of NPO (day) 1.73%0.75 1.20+0.88 0.038
Days until diet 2.35+0.75 2.14+0.93 0.377
Initial WBC (10°/L) 11,613.50+3,042.51 13,142.50+3,303.58 0.140
Initial CRP (mg/dL) 4.40+3.56 5.94+6.42 0.295
FUWBC 6,527.65+2,545.10 7,716.27+2,926.99 0.152
FU CRP 5.40+4.84 7.28+6.75 0.274
OPD WBC 6,251.43+1,779.10 6,796.77+2,208.37 0.522
OPD CRP 0.31+0.40 0.29+0.54 0.846

Values are presented as number (%) or meantstandard deviation. IV, intravenous; PO, per os; NPO, nothing per os; WBC, white blood cell;
CRP, C-reactive protein; FU, follow up; OPD, out patient department. Asterisks indicate significant values (p<0.05).
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Fig. 2. The changes of CRP. This graph shows the analysis of CRP
value. CRP is not significantly different between the Cl and the
CC group. However, CRP has a steady decline in the Cl group,
while CRP increase during hospitalization in the CC group. FU,
follow up; CRP, C-reactive protein; Cl, colonoscopic irrigation;
CC, conservative care.

Table 2. Characteristics according to the Time Interval between Admission and Colonoscopy in the Cl Group

Variable Until colonoscopy <1 day (n=10)  Until colonoscopy >1 day (n=10) p-value

Sex 0.370

Female 3(33.33) 6 (66.67)

Male 7 (63.64) 4(36.36)
Age (yr) 36.90+£13.08 38.80+15.16 0.768
Bowel preparation® 1.000

Colyte® 8 (50.0) 8 (50.0)

Coolprep® 2 (50.0) 2 (50.0)
Hospital day (day) 3.70£0.82 4.30+1.49 0.281
Duration of IV antibiotic (day) 3.00+0.94 3.40+1.17 0.412
Frequency of pain killer 0.60+0.52 1.20+0.42 0.011*
Duration of symptom improve (day) 1.05+0.50 1.55+1.04 0.187
Duration of NPO (day) 1.30+0.42 2.15+0.78 0.007*
Days until diet 2.00£0.53 2.70£0.79 0.031*

Values are presented as number (%) or mean+tstandard deviation. CI, colonoscopic irrigation; IV, intravenous; NPO, nothing per os. “For bowel
preparation, 4 L of Colyte® was taken and 2 L of Coolprep® was taken. Asterisks indicate significant values (p<0.05).
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