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Background: We sometimes experience postoperative surgical site infection (SSI) at the chest tube
drainage site (CDS) after thoracotomy. The incidence of and risk factors for SSI at the CDS have remained
unclear.

Methods: We conducted a prospective study to determine the incidence and risk factors for SSI at the
CDS. We analyzed 99 patients who underwent lobectomy or segmentectomy for pulmonary malignant
lesions.

Results: There were 56 males and 43 females with an average age of 71 years. The postoperative drainage
period was 2-15 days. Bacterial species were detected in secretions in 18 of 99 cases (18.2%). Older age
was a risk factor for the detection of bacteria at the timing of chest tube removal. Eighteen cases (18.2%)
were diagnosed with presence of SSI at the CDS at the timing of staple or suture removal. A pathological
diagnosis of squamous cell carcinoma was regarded as a candidate risk factor for SSI. Eleven of 18 SSI
patients showed delayed wound healing. A higher level of HbAlc was found in patients with delayed wound
healing. Enterococcus faecalis infection may influence the development of complex SSI.

Conclusions: We identified the bacterial profiles, incidence of and risk factors for SST at the CDS. More
intense preoperative glycemic control and an understanding of the bacterial profile and may be useful for
reducing the incidence of SSI chest tube drainage sites (CDS).
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Introduction

The results of surgical treatment have been improved by
advances in aseptic approaches and antibiotic prophylaxis
in surgical interventions (1-4). However, even though
the incidence of surgical site infection (SSI) has been
decreasing, SSI sometimes becomes problematic. SSI affects
the skin, subcutaneous tissue, muscles, and thoracic cavity
in thoracic surgery. SSI is characterized by clinical evidence
of infection, purulent discharge, bacterial growth in a
wound culture, or the presence of inflammatory findings in
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the 30 days following surgery (5,6). The risk factors for SSI
have been reported to include age, immune status, history
of malignancy, systemic infection, long hospitalization, and
other variables. Recently, the use of sterile wound drapes
has been recommended to decrease SSI (7-9). However, the
chest tube drainage site (CDS) often shows inflammation or
delayed wound healing, even with the use of sterile wound
drapes and antibiotic prophylaxis. The aim of this study is to
determine the bacterial profile, incidence of and risk factors
for SSI at the CDS following thoracic surgery. We present
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the following article in accordance with the STROBE
reporting checklist (available at http://dx.doi.org/10.21037/
td-20-2647).

Methods

We conducted a prospective cohort study to determine the
incidence of and risk factors for SSI at the CDS following
thoracic surgery. This study was conducted in accordance
with the Declaration of Helsinki (as revised in 2013). The
ethics committee of Aichi Medical University approved
the present clinical study (2018-H288). Written informed
consent was obtained from all patients who participated in
this study. A schematic representation of the study design
is shown in Figure 1. At the timing of chest tube drain
removal, the CDS shows inflammatory findings or pains in
the most cases with varying degrees. Then, we evaluated
SSI at the timing of the removal of all sutures and staples
and afterwards. The presence of inflammatory findings
and delayed wound healing at the CDS were suggested
to be determinants of SSI. The primary endpoint of this
study was to determine the incidence of SSI at the timing
of the removal of all sutures and staples at the CDS. The
secondary endpoints were to determine the risk factors for
SSI at the CDS. Thus, patient demographics and factors
related to wound healing, including comorbidities (diabetes
mellitus, hypertension, cardiac disease, history of other
malignancy, etc.) were analyzed. Preoperative glycemic
control was performed for all patients with diabetes. We
basically followed the guideline for the prevention of
SSI of The Centers for Disease Control and Prevention
(CDC) to reduce the risk of postoperative SSI (5,6).
Immediately before the operation, 1 g of cefazolin sodium
was administered intravenously; this was repeated if the
operation was prolonged, according to the instructions
of the guideline. In addition, all patients were prescribed
cefditoren pivoxil for 5 days for the purpose of preventing
SSI, because a chest tube drain is usually inserted for
3—4 days after surgery.

This study started in January 2019. Patients who
underwent lobectomy or segmentectomy to treat malignant
pulmonary lesions at our institution were eligible for
inclusion in the present study. Patients who underwent
wedge resection for an intraoperative pathological diagnosis
prior to lobectomy or segmentectomy were included in
this study. Patients who had been diagnosed with benign
lesions and undergone wedge resection were excluded.
The chest drain tube was removed promptly after the
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doctors’ decision. At removal, the secretion was subjected
to a bacterial examination. The CDS was covered by the
hydrocolloid dressing of Karayahesive® (Alcare, Tokyo,
Japan) and transparent waterproof sealant. The dressings
were not exchanged in principle unless they were peeled
off. The staples or sutures of the CDS were removed one
to two weeks after tube removal (10). At the timing of
staple/suture removal, the wound was observed to detect
signs of infection: redness, swelling, pus discharge, and
wound dehiscence. If such infectious signs were noted,
we considered it to be indicative of an SSI of the CDS,
and a second bacterial examination of the secretion was
performed. If necessary, the wound was treated using oral
antibiotics or ointment. After staple/suture removal, we
asked the patients and/or their family to observe the CDS
and record the condition regardless of the presence of an
SSI until CDS wound healing. In patients with an SSI, one
week after the staple/suture removal, the next visit to the
clinic was planned, and we deemed wound healing to be
delayed when the CDS wound had not healed. In patients
without an SSI, we collected information on the CDS
wound healing at the next visit.

We set the variables to be analyzed as possible risk
factors for the detection of pathogens at the CDS, SSI and
delayed wound healing as the age; gender; body mass index
(BMI); comorbidity; Charlson comorbidity index; smoking
history; values of HbAlc, albumin, and cholinesterase;
approach of operation [thoracotomy, video-assisted thoracic
surgery (VATS), or robot-assisted thoracic surgery (RATS)];
operation performed (lobectomy or segmentectomy);
operation time; pathological diagnosis; pathological
stage; and postoperative drainage period. The values of
HbAlc, albumin, and cholinesterase were included at the
recommendation of the infection control team.

Statistical analyses

The EZR software program was used to perform the
statistical analyses (10). The required number of cases was
ere calculated using the optimal method. The unacceptable
response rate and the desirable response rate were set as 0.8
and 0.9, respectively. The alpha and beta error rates were
set as 0.05 and 0.2, respectively. As a result, the required
number of cases was determined to be 97. We therefore
set the registration number to 100 cases. The primary
study endpoint was the incidence of bacterial infection and
delayed wound healing of the CDS following pulmonary
resection for malignant pulmonary lesions. The secondary
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clinical endpoints to determine the risk factors for SSI.
Values were presented as the mean = standard deviation
and were analyzed by the non-paired #-test using Fisher’s
method. Nonparametric values were assessed using the
Mann-Whitney U test. The significance of differences
between categorized groups was evaluated using Pearson’s
test. P values of <0.05 were considered to indicate statistical
significance. Multivariate analysis was performed using the
logistic regression analysis.

Results
Clinical course and outcomes (Table 1)

Although we initially planned to enroll 100 patients in
the present study, 107 were ultimately enrolled. Eight
patients were excluded because of benign lesions, so
99 patients were finally analyzed (Figure I). The clinical
and pathological data of all 99 patients are listed in Table 1.
There were 56 males and 43 females with a median
age of 72 years (range, 42-87 years). 76 patients had
comorbidities. 50 had a smoking history (>20 pack-year).
We preoperatively measured serum HbAlc, albumin,
and cholinesterase as candidate factors related to delayed
wound healing; the mean = SD levels were 6.0%+0.6%
(institutional normal range, 4.6-6.2%), 4.1+0.3 g/dL (4.0-
5.0 g/dL), and 313+66 U/L (214-466 U/L), respectively.
The pathological diagnoses were adenocarcinoma (n=70),
squamous cell carcinoma (n=20) and others (n=9), including
small cell carcinoma (n=3), metastatic carcinoma (n=3),
adenosquamous carcinoma (n=1), large cell carcinoma (n=1),
and pleomorphic carcinoma (n=1). The pathological stages
were diagnosed as Stage 0 (n=5), IA (n=63), IB (n=8), IIA
(n=2), IIB (n=13), IITIA (n=4), and IVA (n=1). The operations
performed were lobectomy (n=88) and segmentectomy
(n=11). The approach of lobectomy or segmentectomy was
used with thoracotomy (n=13), VATS (n=72), or RATS
(n=14). The mean operation time was 224+63 min. The
average postoperative drainage period was 4.8 days (range,
2-15 days). The staples or sutures were removed one to two
weeks after tube removal in all cases. The presence of SSI at
the CDS was diagnosed with infectious signs according to
the doctor’s subjective judgement at the timing of staple or
suture removal in 18 patients (18.2%). One patient required
re-suturing due to wound dehiscence following staple and
suture removal. Other wounds besides the CDS were also
observed. No SSIs were recognized, and no re-suturing
or ointment treatment was needed at the other wounds.
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Eleven of the 18 patients with SSI showed delayed wound
healing (11.1%). In the 11 patients with delayed wound
healing, wound healing was achieved at 29+8 days after the
operation. This was significantly longer in comparison to
patients without delayed wound healing (n=88, 16+5 days,
P=9.9¢7").

The statistical analysis of the relationship between the
detection of pathogens and SSI (Tables 2-4)

Pathogens were detected from the secretion of the CDS
at the timing of chest tube removal in 18 of 99 patients
(18.2%). Five of the 18 patients with the detection of
pathogens at chest tube removal showed an SSI at the
CDS at the timing of suture and/or staple removal. In
the other 13 patients who were diagnosed with SSI of
the CDS at the timing of suture and/or staple removal,
pathogens were not detected from the secretions at the
timing of chest tube removal. There was no relationship
between the detection of pathogens at the timing of chest
tube removal and following SSI of the CDS at the timing
of suture and/or staple removal (P=0.309). Similarly, there
was no relationship between the detection of pathogens at
the timing of chest tube removal and subsequent delayed
wound healing at the CDS (P=0.683). As stated above, 11 of
18 SSI patients showed delayed wound healing and delayed
wound healing was closely correlated with SSI (P=2.5¢™"").

Risk factors for detection of pathogens, SSI and delayed
wound healing at CDS (Tables 5-7)

The patients in whom pathogens were detected from
secretions at the timing of chest tube removal were older
than the patients in whom bacteria were not detected (75
vs. 70 years, respectively). Other factors were not related
to the detection of bacteria. The pathological diagnosis
of squamous cell carcinoma was a risk factor for both SSI
at the CDS at the timing of suture and/or staple removal
and delayed wound healing. In addition, a higher HbAlc
level was a risk factor for delayed wound healing. However,
neither the diagnosis of squamous cell carcinoma nor an
elevated HbAlc level were significant (P=0.072 and 0.11,
respectively) in a multivariate analysis.

Bacterial profile of the CDS at the timing of tube removal
and the timing of suture and/or staple removal

The bacterial profile of the CDS at the timing of chest tube
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Table 1 Clinical and pathological factors

Factors Data
Preoperative factors
Age, median and range [years] 72 [42-87]
Gender
Men 56
Women 43
BMI, mean + SD (kg/m°) 22.5+3.3
Charlson comorbidity index
0 44
1-2 41
3-4 12
5 2
Comorbidity
+ 76
- 23
Smoking history
+ 50
- 49
HbA1c, mean + SD (%), (Normal range, 6.0+0.6
4.6-6.2)
Alb, mean + SD (g/dL), (Normal range, 4.1+£0.3
4.0-5.0)
Choline esterase, mean + SD (U/L), 313+66
(Normal range, 214-466)
Operative and postoperative factors
Approaches of operation
Thoracotomy 13
VATS 72
RATS 14
Performed operation
Lobectomy 88
segmentectomy 11
Operation time, mean + SD (minutes) 224+63
Pathological diagnoses
Adenocarcinoma 70
Squamous cell carcinoma 20
Others 9

Table 1 (continued)
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Table 1 (continued)

Factors Data

Pathological stages

0 5
IA 63
B 8
1A 2
1B 13
A 4
IVA 1
Postoperative drainage period, median 4 [2-15]

and range [days]

Reoperation for postoperative
complications

Air leakage (>14 days) 1
Bronchopleural fistula 1

Detection of pathogen in secretions at
CDS at tube removal

+ 18
- 81
SSI at the CDS at suture and/or staple
removal
+ 18
- 81
Delayed wound healing at CDS
+ 11
- 88

BMI, body mass index; VATS, video-assisted thoracic surgery;
RATS, robot-assisted thoracic surgery; SSI, surgical site
infection; CDS, chest tube drainage site.

removal and at the timing of suture and/or staple removal
is shown in Table §. At the timing of chest tube removal,
a single species was detected in all 18 cases. Pathogens
were detected from the secretion of the CDS in 16 of the
18 patients with SSI at the timing of removal of the sutures
and/or staples. Among these 16 patients, multiple species of
pathogens were recognized in 5 patients. Normal epidermal
flora was frequently detected; however, Enterococcus faecalis
from the intestinal flora was also detected in complex
pathogens.
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| Registration of patients with a diagnosis of or suspected of having malignant lesions (n=107)

Y

—» Exclusion of patients who underwent wedge resection (n=8)

| Operation with lobectomy or segmentectomy (n=99)

Y

| Chest tube drain removal and 1% bacteria examination of the secretion of CDS (n=99)

1-2 weeks later
Y

| Removal of all staples/sutures and SSI judgement of CDS (n=99)

—» SSI(-) (n=81)

\4

| 2nd bacteria examination of the secretion of CDS in cases with SSI (+) (n=18)

—» Pathogen (-) (n=2)

\
Pathogen (+) (n=16)

Figure 1 A schematic representation of the study design. CDS, chest tube drainage site.

Table 2 Detection of pathogen in secretions at the CDS at tube
removal and at the SSI at suture and/or staple removal

Table 4 SSI at the CDS at suture/staple removal and delayed
wound healing

SSI () SSI (+) P value SSI () SSI (+) P value
Pathogen (-) 68 13 0.309 Delayed wound healing (-) 81 7 2.5e-10
Pathogen (+) 13 5 Delayed wound healing (+) 0 11

CDS, chest tube drainage site; SSI, surgical site infection

Table 3 Detection of pathogens at the CDS at tube removal and
delayed wound healing

Delayed wound Delayed wound

healing (-) healing (+) P value
Pathogen (-) 71 10 0.683
Pathogen (+) 17 1

CDS, chest tube drainage site.

Discussion

The postoperative management of chest tubes for patients
undergoing lobectomy may influence the postoperative
condition of the patients, length of stay in the hospital,
and healthcare costs. Guidelines for the management of

© Journal of Thoracic Disease. All rights reserved.

S8, surgical site infection; CDS, chest tube drainage site.

chest tube have been proposed (11,12). However, SSI
of the CDS after removal has not been discussed. We
identified the incidence and risk factors for SSI at the CDS
in the present study. We initially hypothesized that the
detection of bacteria from the CDS at the timing of chest
tube removal was closely related to subsequent SSI at the
CDS. We planned to examine secretions at the CDS at the
timing of chest tube removal. However, we recognized no
relationship between the detection of bacteria at the timing
of chest tube removal and subsequent SSI. The bacteria
that were identified at the CDS at the timing of chest tube
removal seemed to be normal epidermal flora and are often
found in older patients. The patients in whom such bacteria
were detected did not necessarily develop SSI. Bacteria
were detected from the secretions of the CDS at the timing
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Table 5 Detection of pathogen from the secretion at tube removal

Pathogen (+) Pathogen (-)

Akiyama et al. SSI at CDS

Table 5 (continued)

Factors (n=18) (n=81) P value
Age, years 75+6 70+9 0.024
Gender 1.0
Male 10 46
Female 8 35
BMI 22.0+2.6 22.6+3.4 0.46
Charlson comorbidity index 0.17
0 8 36
1-2 5 36
3-4 4 8
5 1 1
Comorbidity 0.55
+ 15 61
- 3 20
Smoking history 1.0
+ 10 47
- 8 34
HbA1c 6.1+0.8 6.0+0.6 0.48
Albumin 4.0+0.3 4.1+0.6 0.21
Choline esterase 299+49 317169 0.30
Approaches of operation 0.27
Thoracotomy 4 9
VATS 13 59
RATS 1 13
Performed operation 0.21
Lobectomy 18 70
Segmentectomy 0 11
Operation time, min 213+62 227+63 0.41
Pathological diagnoses 0.37
AD 15 55
SQ 3 17
Others 0 9

Pathogen (+) Pathogen (-)

Factors (n=18) (n=81) P value
Pathological stages 1.0
pStage 0-1A 13 55
pStage IB-IVA 2 23
Metastatic tumor 0 3
Postoperative drainage 5+4 5+2 0.26
period, min

BMI, body mass index; VATS, video-assisted thoracic surgery;
RATS, robot-assisted thoracic surgery; AD, adenocarcinoma;
SQ, squamous cell carcinoma.

Table 6 SSI at removal of suture/staple at CDS

Pathogen (+) Pathogen (-)

Table 5 (continued)

© Journal of Thoracic Disease. All rights reserved.

Factors (n=18) (n=81) P value
Age, years 72+10 718 0.43
Gender 0.43
Male 12 44
Female 6 37
BMI 22.7+3.0 22.4+3.4 0.75
Charlson comorbidity index 0.42
0 8 36
1-2 6 35
3-4 3 9
5 1 1
Comorbidity 0.76
+ 13 63
- 5 18
Smoking history 0.068
+ 14 43
- 4 38
HbA1c 6.2+0.6 6.0+0.6 0.14
Albumin 4.1+0.3 4.1+£0.3 0.77
Choline esterase 287+51 319+67 0.057

Table 6 (continued)
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Table 6 (continued)
Factors Pat;igg; () Pat(:(ig;r; 0 P value
Approaches of operation 0.15
Thoracotomy 3 10
VATS 15 57
RATS 0 14
Performed operation 1.0
Lobectomy 16 72
Segmentectomy 2 9
Operation time, min 21357 227+64 0.42
Pathological diagnoses 0.10
AD 10 60
SQ 7 13
Others 1 8
Pathological diagnoses 2 0.048
SQ 7 13
Non-SQ 11 68
Pathological stages 0.88
pStage 0-1A 12 56
pStage IB-IVA 6 22
Metastatic tumor 0 3
Postoperative drainage 5+2 5+3 0.95
period, min

SSI, surgical site infection; CDS, chest tube drainage site; BMI,
body mass index; VATS, video-assisted thoracic surgery; RATS,
robot-assisted thoracic surgery; AD, adenocarcinoma; SQ,
squamous cell carcinoma

Table 7 Delayed wound healing at the CDS

Delayed Delayed
Factors wound healing wound healing P value
(+) (h=11) () (n=88)
Age, years 72+10 718 0.46
Gender 0.34
Male 8 48
Female 3 40
BMI 22.8+3.4 22.4+3.3 0.71

Table 7 (continued)
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Table 7 (continued)
Delayed Delayed
Factors wound healing wound healing P value
(+) (n=11) () (n=88)
Charlson comorbidity index 0.28
0 4 40
1-2 4 37
3-4 2 10
5 1 1
Comorbidity 0.71
+ 8 68
- 3 20
Smoking history 0.35
+ 8 49
- 3 39
HbA1c 6.4+0.6 6.0+0.6 0.037
Albumin 4.1+0.3 4.1+0.3 0.93
Choline esterase 283+61 317+66 0.10
Approaches of operation 0.15
Thoracotomy 3 10
VATS 8 64
RATS 0 14
Performed operation 1.0
Lobectomy 10 78
Segmentectomy 1 10
Operation time, min 22067 225+62 0.80
Pathological diagnoses 0.053
AD 5 65
SQ 5 15
Others 1 8
Pathological diagnoses 2 0.042
SQ 5 15
Non-SQ 6 73
Pathological stages 1.0
pStage 0-1A 8 60
pStage IB-IVA 3 25
Metastatic tumor 0 3
Postoperative 5+2 5+2 0.91

drainage period, min

CDS, chest tube drainage site; BMI, body mass index; VATS,
video-assisted thoracic surgery; RATS, robot-assisted thoracic
surgery; AD, adenocarcinoma; SQ, squamous cell carcinoma.
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Table 8 Bacterial profile isolated from secretions at the chest tube drainage site (CDS)

1. Pathogens from secretions at the CDS at tube removal (n=18)
Cutibacterium acnes (n=6)
Staphylococcus epidermidis (n=3)
Staphylococcus capitis (n=2)
Bacillus cereus (n=2)
Clostridium perfringens (n=1)
Corynebacterium tuberculostearicum (n=1)
Staphylococcus haemolyticus (n=1)
Propionibacterium spp. (n=1)

Anaerobic gram-positive rods (n=1)

2. Pathogens from secretions at the CDS at suture/staple removal in 18 cases with surgical site infection (n=16)

e Multiple bacterial infection (n=5)

Enterococcus faecalis, Staphylococcus aureus, Staphylococcus epidermidis (n=1)

Enterococcus faecalis, Klebsiella oxytoca, Serratia marcescens (n=1)

Enterococcus faecalis, Corynebacterium striatum, Granulicatella adiacens (n=1)

Staphylococcus lugdunensis, Corynebacterium jeikeium (n=1)
Staphylococcus aureus, Staphylococcus epidermidis (n=1)
e Single bacterial infection (n=11)
Cutibacterium acnes (n=3)
Staphylococcus capitis (n=2)
Staphylococcus epidermidis (n=2)
Staphylococcus saccharolyticus (n=1)
Staphylococcus caprae (n=1)
Staphylococcus lugdunensis (n=1)

Yeast (n=1)

of chest tube removal in 18 of 99 patients. In all 18 cases,
the detected bacterium was a single pathogen. However, the
bacterial pathogens from SSI were more complex. Multiple
bacterial species were detected in 5 of 16 patients (31%).

In complex pathogens, Enterococcus faecalis was noticeable.
Enterococcus faecalis is a Gram-positive coccus that is
commonly detected in nosocomial infections of burn and
surgical wounds as well as in the urinary tract, abdomen,
pelvis and gut (13,14). It is one of the most frequently
detected bacteria in chronic wounds (15). Recently
enterococcus faecalis has been recognized to modulate
immune activation and slow healing during wound infection.
It has been demonstrated that the commensal bacterium

© Journal of Thoracic Disease. All rights reserved.

Enterococcus faecalis contributes to the pathogenesis of
anastomotic leakage through its capacity to degrade collagen
and activate tissue matrix metalloprotease-9 (MMP9) in
host intestinal tissues (16). Delayed wound healing of
the CDS might be induced by similar mechanisms. The
control of Enterococcus faecalis infection may become a key to
preventing SSI and delayed wound healing. In the present
study, we routinely administered 1 g of cefazolin sodium
intravenously and prescribed cefditoren pivoxil for 5 days
as antibiotic prophylaxis. This was based on assumed chest
tube drainage period. As the median postoperative chest
tube drainage period was 4 days, we considered that it was
reasonable to administer these drugs for 5 days. In 5 of
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18 cases with pathogens at tube removal were detected with
SSI and pathogens at suture/staple removal. The pathogens
were same in 2 patients and in 3 patients the pathogens
were different at both timings of tube removal and suture/
staple removal. In 13 patients with SSI pathogens were not
detected at tube removal and in 11of 13 patients, pathogens
were newly detected at the timing of suture/staple removal.
It is difficult to explain the alteration of pathogens in the
3 patients but pathogens were newly detected in the most
patients (13/18). We speculated that pathogens of SSI
appeared between tube removal and suture/staple removal
in the most cases. If so, the timing of administration
of antibiotics may be set after the chest tube has been
removed.

We have newly suggested that a pathological diagnosis
of squamous cell carcinoma and a high level of HbAlc are
risk factors for SSI and delayed wound healing, although
we performed preoperative glycemic control according to
the instructions of the CDC. As the comorbidity of diabetes
has been widely regarded as a risk factor for delayed wound
healing (17,18), it is not easy to prevent SSI in patients
with diabetes, even with preoperative glycemic control. We
reaffirmed the importance of glycemic profile optimization.

Of note, the pathological diagnosis of squamous cell
carcinoma was suggested to be a risk factor for SSI and
delayed wound healing. As a smoking history alone was not
found to be a significant risk factor, the nutrition condition,
drinking habit and other factors might combine to induce
SSI and delayed wound healing. To reduce the incidence
of SSI of the CDS, extension of the prescription period or
resuming administration after drain tube removal may be
useful for patients diagnosed with squamous cell carcinoma
and those with comorbid diabetes. It may also be effective
to change to antibiotics that can provide broad coverage,
even for Enterococcus faecalis.

Recently it has been reported that there was a relationship
between normal lung microbiota and the prognosis of lung
cancer (19). In the case of lung cancer patients, a bacterial
analysis of the normal lung tissue, and not just the CDS,
would improve the understanding of the microbiome of the
lung in cancer patients may lead to improved survival in
lung cancer patients.

While the results of this study are encouraging, any
conclusions should be tempered by the limitations of a
single institution and small number of cases. While the
number of patients needed to analyze the incidence of SSI
was calculated, we need more cases in order to establish

the bacterial profile of SSI at the CDS. We are planning
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our next study to involve multiple institutions with a
large number of patients. In addition, we planned the
postoperative administration of oral antimicrobial agent to
last for five days, even though this was not recommended
in the guidelines. This decision may have influenced the
relatively high incidence of SSI or delayed wound healing.

Conclusions

We identified the bacterial profile, incidence and risk factors
for SSI at the CDS. More intense preoperative glycemic
control and an understanding of the bacterial profile and
may be useful for reducing the incidence of SSI CDS.
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