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Background: The incidence of surgical site infection (SSI) after 20 operative procedures was
accessed via a web-based surveillance of the Korean National Healthcare-associated Infections
Surveillance (KONIS) system.

Methods: A total of 213 hospitals participated in the surveillance system. All operative proce-
dures were prospectively monitored to determine whether SSI could occur in each hospital. All
data was collected using a real-time web-based reporting system.

Results: From April 2018 through March 2019, SSI surveillance data for 130,345 operative
procedures were collected from 213 institutions. SSI occurred in 1.06% of cases. With regard
to surgical procedures, SSI rates were 3.16% in colon surgery, 2.26% in rectal surgery, 2.38%
in neck surgery, 2.17% in gastric surgery, 1.64% in appendectomy, 0.40% in vaginal hysterec-
tomy, 0.39% in cesarean section, 0.37% in laminectomy, 0.34% in abdominal hysterectomy,
0.33% in cholecystectomy, 0.31% in thoracic surgery, and 0.0% in prostate surgery. Implant-
related SSI rates were 2.67% in ventricular shunt operation, 2.00% in coronary artery bypass
graft with both incisions, 1.47% in craniotomy, 1.36% in spinal fusion, 1.12% in cardiac sur-
gery, 1.11% in coronary artery bypass graft with chest only incision, 0.55% in hip prosthesis
and 0.29% in knee prosthesis.

Conclusion: Between 2014 and 2018, there was an overall decrease in SSI from 1.56% to
1.06%, according to KONIS. Maintaining surveillance of SSI is essential, as it can decrease
SSI numbers through feedback to the surgeon and infection control person.
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Materials and Methods
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4. MEX|He SHEA < 0.75%%ch. &2 E47} -’F—*f%}o} FE Table 1
o ZEsiitt. M +<9 FefAAEES 2Frs

SR AEE2 1001 & 9 %iﬁ A4-E BEE  3.16%, AFFE 2.26%, FH+E 2. 38%, AeE 2.17%,

NNIS risk index [17] ZAAE 1.64%, BAZHEE 0.40%, AFENE

o] =z} 1004E T HAAS —'?'—:%i Atk & 0.39%, AFETEAE 0.37%, WA EAE 0.34%, &

AEAL Microsoft Excel for Mac Z2d%(version  3FE 0.33%, F55% 0.31%, APAAEAE 0.0%FHt

16.3.1 MS Corporation, Seattle, WA, USA) 0]-&3] (Table 2) 90 HAAE o= &9 &AL EES

k. Ak 2, 67% “%}E““%QJE(J—@]TH A7Y) 2.00%,
MNEE 1.47%, BFIHE 1.33%, AF4E 1.12%, A%
Results %@HTQIE(M—.HJ A7) 1.11%, TIEXEE 0.55%, &
A28 0.29%ATHTable 2).
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Table 1. Demographic findings and distribution of wound classes according to operative procedure

Age, median Wound classes, N

No. of Male gender,

Operative procedure interquartile

. - procedure N (%) ¢ rar?ge) Clean congzli?l;lte d Contaminated Dirty
Gastric surgery 10,198 6,654 (65.2) 63 (54-72) 0 9,847 246 105
Colon surgery 9,679 5,298 (54.7) 65 (54-75) 0 8,281 634 764
Rectal surgery 4,113 2,471 (60.1) 64 (55-73) 0 4,000 53 60
Gallbladder surgery 25,904 12,645 (48.8) 56 (44-68) 0 19,116 6,121 667
Laminectomy 4,589 2,389 (52.1) 62 (49-72) 4,430 119 16 24
Cesarean section 7,354 0(0.0) 34 (31-37) 3,051 4,303 0 0
Abdominal hysterectomy 2,061 0(0.0) 48 (45-54) 0 2,055 3 3
Vaginal hysterectomy 2,528 0(0.0) 49 (45-56) 0 2,523 5 0
Prostatectomy 1,039 1,039 (100) 67 (62-72) 16 1,023 0 0
Appendectomy 15,482 8,395 (54.2) 38 (23-55) 0 4,909 7,607 2,962
Thoracic surgery 1,304 903 (69.2) 61 (47-70) 314 943 9 38
Neck surgery 126 79 (62.7) 58 (52-67) 11 115 0 0
Knee prosthesis 21,097 3,352 (15.9) 71 (67-76) 21,036 24 17 20
Hip prosthesis 7,485 2,949 (39.4) 71 (59-81) 7,405 61 6 13
Spinal fusion 9,312 4,546 (48.8) 65 (57-73) 9,115 79 54 64
Craniotomy 6,130 2,966 (48.4) 58 (48-68) 5,845 156 52 77
Ventricular shunt 187 105 (56.1) 64 (53-75) 181 2 1 3
Cardiac surgery 1,252 648 (51.8) 58 (25-70) 1,233 16 0 3
Coronary artery bypass graft with 802 625 (77.9) 66 (58-72) 801 0 0 1

both chest and donor site incisions

Coronary artery bypass graft with 723 568 (78.6) 65 (58-72) 719 3 0

both chest incision only
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Table 2. Surgical site infection (SSI) rates according to operative procedure and risk index categories, April 2018 through March 2019

Operative T Risk No. of No. of No. of SSI SSIrate  95% confidence
procedure (min) index hospitals  procedures SSI rate*® (2014) interval

Gastric surgery 225 0 46 6,419 102 1.59 2.09 0.31-1.93
1 46 3,180 96 3.02 3.34 2.48-3.67
2 42 564 21 3.72 3.66 2.45-5.62

3 16 35 2 5.71 18.75 1.58-18.61
Total 46 10,198 221 2.17 2.61 1.90-2.47
Colon surgery 180 0 52 5,127 101 1.97 1.94 1.62-2.39
1 51 3,371 127 3.77 3.42 3.18-4.46
2 49 1,038 64 6.17 8.53 4.86-7.80

3 35 143 14 9.79 13.04 5.92-15.76
Total 52 9,679 306 3.16 3.06 2.83-3.53
Rectal surgery 210 0 30 2,651 35 1.32 1.96 0.95-1.83
1 30 1,240 44 3.55 1.74 2.73-4.87

2 29 210 14 6.67 4.17 4.01-10.88

3 9 12 0 0.00 0.00 0.00-24.25
Total 30 4,113 93 2.26 1.98 1.85-2.76
Gallbladder surgery 70 0 114 14,285 32 0.22 0.34 0.16-0.32
1 119 8,176 32 0.39 0.61 0.28-0.55
2 112 2,954 19 0.64 1.04 0.41-1.00
3 66 489 3 0.61 2.52 0.21-1.79
Total 119 25,904 86 0.33 0.51 0.27-0.41
Laminectomy 145 0 44 3,244 8 0.25 0.34 0.13-0.49
1 41 1,176 9 0.77 1.15 0.40-1.45
2 26 165 0 0 6.25 0.00-2.28

3 3 4 0 0.00 0.00 0.00-48.99
Total 44 4,589 17 0.37 0.74 0.23-0.59
Cesarean section 64 0 29 5,937 23 0.39 0.06 0.26-0.58
1 27 1,380 6 0.43 0.87 0.20-0.95
2 10 37 0 0 0.00 0.00-9.41
Total 29 7,354 29 0.39 0.25 0.27-0.57
Abdominal 160 0 16 1,352 4 0.3 0.87 0.12-0.76
hysterectomy 1 17 665 3 0.45 1.36 0.15-1.32
2 9 44 0 0 3.85 0.00-8.03
Total 18 2,061 7 0.34 1.13 0.16-0.70
Vaginal 110 0 16 1,901 8 0.42 0.1 0.21-0.83
hysterectomy 1 16 603 2 0.33 0.00 0.09-1.20

2 9 24 0 0.00 0.00 0.00-13.80
Total 16 2,528 10 0.4 0.08 0.22-0.73
Prostatectomy 157 0 4 653 0 0.0 0.0 0.00-0.58
1 5 376 0 0.0 0.0 0.00-1.01

2 4 10 0 0.0 0.0 0.00-27.75
Total 5 1,039 0 0.00 0.00 0.00-0.37
Appendectomy 50 0 68 4,017 45 1.12 N/A 0.84-1.50
1 85 9,342 159 1.7 N/A 1.46-1.98
2 81 1,991 47 2.36 N/A 1.78-3.12
3 40 132 3 2.27 N/A 0.78-6.47
Total 87 15,482 254 1.64 N/A 1.45-1.85
Thoracic surgery 165 0 7 689 0 0.0 N/A 0.00-0.55
1 7 470 4 0.85 N/A 0.33-2.17
2 7 141 0 0.0 N/A 0.00-2.65

3 2 4 0 0.0 N/A 0.00-48.99
Total 7 1,304 4 0.31 N/A 0.12-0.79
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Table 2. Continued

Operative o Risk No. of No. of No. of SSI SSIrate  95% confidence
procedure (min) index hospitals  procedures SSI rate™ (2014) interval
Neck surgery 259 0 1 50 0 0.0 N/A 0.00-7.13
1 2 67 0 0.0 N/A 0.00-5.42
2 2 9 3 33.33 N/A 12.06-64.58
Total 2 126 3 2.38 N/A 0.81-6.77
Knee prothesis 105 0 92 14,747 31 0.21 0.88 0.15-0.3
1 91 5,544 28 0.51 2.08 0.35-0.73
2 66 795 2 0.25 1.78 0.07-0.91
3 6 11 0 0.0 0.0 0.00-25.88
Total 92 21,097 61 0.29 1.33 0.23-0.37
Hip prothesis 110 0 72 3,879 11 0.28 0.95 0.16-0.51
1 72 3,156 23 0.73 1.69 0.49-1.09
2 57 448 7 1.56 2.13 0.76-3.19
3 2 2 0 0 0.0 0.00-65.76
Total 72 7,485 41 0.55 1.32 0.40-0.74
Spinal fusion 235 0 40 5,189 56 1.08 1.46 0.83-1.4
1 40 3,294 48 1.46 2.19 1.10-1.93
2 33 813 20 2.46 3.55 1.59-3.81
3 11 16 0 0.0 0.0 0.00-19.36
Total 40 9,312 124 1.33 1.89 1.12-1.59
Craniotomy 270 0 34 2,798 38 1.36 1.75 0.99-1.87
1 34 2,907 43 1.48 2.07 1.1-1.99
2 32 418 9 2.15 4.06 1.14-4.04
3 6 7 0 0.0 25.0 0.00-35.43
Total 34 6,130 90 1.47 2.17 1.20-1.80
Ventricular shunt 95 0 8 27 0 0.0 0.55 0.00-12.46
1 10 126 4 3.17 3.94 1.19-8.46
2 9 32 1 3.13 7.69 0.44-22.19
3 2 2 0 0.0 100.0 0.00-65.76
Total 10 187 5 2.67 3.05 1.11-6.42
Cardiac surgery 313 0 8 157 1 0.64 0.69 0.09-4.52
1 9 886 10 1.13 1.03 0.61-2.07
2 9 209 3 1.44 4.24 0.49-4.13
Total 9 1,252 14 1.12 1.73 0.67-.87
Coronary artery 333 0 5 96 1 1.04 0.0 0.15-7.4
bypass graft with 1 8 562 12 2.14 1.63 1.21-3.76
both chest and 2 7 144 3 2.08 11.48 0.67-6.46
donor site incisions Total 8 802 16 2.00 3.72 1.22-3.26
Coronary artery 311 0 5 21 0 0.0 0.0 0.00-15.46
bypass graft with 1 7 543 4 0.74 1.13 0.28-.96
both chest incision 2 7 158 4 2.53 4.29 0.95-6.75
only 3 1 1 0 0.0 0.0 0.0-79.35
Total 7 723 8 1.11 1.70 0.55-2.21
Total 213 130,345 1,380 1.06 1.56 1.00-1.12

*Per 100 operations; "The exact 75" percentile of the distribution of procedure duration shown in minutes.

Abbreviation: N/A, not applicable.
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Table 3. Type of surgical site infections according to operative procedure

O No. of No. of Superficial incisional, Deep incisional, Organ/space,
operation SSI No. (%) No. (%) No. (%)
Gastric surgery 10,198 221 57 (25.8) 31 (14.0) 133 (60.2)
Colon surgery 9,679 306 155 (50.7) 40 (13.1) 111 (36.3)
Rectal surgery 4,113 93 40 (43.0) 16 (17.2) 37 (39.8)
Gallbladder surgery 25,904 86 57 (66.3) 6 (7.0) 23 (26.7)
Laminectomy 4,589 17 5(29.4) 7 (41.2) 5(29.4)
Cesarean section 7,354 29 27 (93.1) 1(3.4) 1(3.4)
Abdominal hysterectomy 2,061 7 5(71.4) 1(14.3) 1(14.3)
Vaginal hysterectomy 2,528 10 2(20.0) 1(10.0) 7 (70.0)
Prostatectomy 1,039 0 0 (0.0) 0(0.0) 0(0.0)
Appendectomy 15,482 254 178 (70.1) 12 (4.7) 64 (25.2)
Thoracic surgery 1,304 4 2 (50.0) 0(0.0) 2 (50.0)
Neck surgery 126 3 2 (66.7) 0(0.0) 1(33.3)
Knee prosthesis 21,097 61 15 (24.6) 12 (19.7) 34 (55.7)
Hip prosthesis 7,485 41 10 (24.4) 14 (34.1) 17 (41.5)
Spinal fusion 9,312 124 29 (23.4) 58 (46.8) 37 (29.8)
Craniotomy 6,130 90 17 (18.9) 24 (26.7) 49 (54.4)
Ventricular shunt 187 5 0(0.0) 1(20.0) 4 (80.0)
Cardiac surgery 1,252 14 3(21.4) 4 (28.6) 7 (50.0)
Coronary artery bypass graft with 802 7 4(57.1) 3(42.9) 0(0.0)
both chest and donor site incisions
Coronary artery bypass graft with 723 8 2 (25.0) 1(12.5) 5(62.5)
both chest incision only
Total 130,345 1,380 610 (44.2) 232 (16.8) 538 (39.0)
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Table 4. Etiologic pathogens of surgical site infections according to operative procedure

Gastric, colon, Cesarean section, . Craniotomy Cardiac and
. Laminectomy  Knee and
it rectal, gallbladder abdomlpal sl gt iy a1.1d coronary
surgery and and vaginal Tton ot i ventricular  bypass graft
appendectomy, N hysterectomy, N ’ ’ shunt, N surgery, N
Gram-positive 150 (40.5%) 4(57.1%) 63 (82.9%) 57 (75.0%) 40(55.6%) 19(79.2%)
Staphylococcus aureus (MRSA) 16 (15) 16 (11) 26 (14) 10 (7) 6(2)
Coagulase-negative staphylococci (MRCNS) 11 (6) 38 (32) 20 (16) 21 (16) 8 (6)
Enterococcus sp. (VRE) 84 (16) 4(0) 5(0) 6(2) 2(1) 5(1)
Streptococcus sp. 36 3 3
Streptococcus pneumoniae 2
Corynebacterium sp. 1 4 1 3
Bacillus sp. 1
Gram-negative 196 (53.0%) 2 (28.6%) 13(17.1%) 19 (25.0%) 30 (41.7%) 4(16.7%)
Pseudomonas aeruginosa 21 1 3 2 5
Escherichia coli 77 1 4 3
Klebsiella pneumoniae, K. sp. 30 2 1 7 1
Acinetobacter baumannii, A. sp. 7 6 4
Enterobacter sp. 36 4 4 7 3
Citrobacter sp. 10 1
Morganella morganii 3
Serratia sp. 2 2 1 4
Stenotrophomonas maltophilia 3
Proteus sp. 5 1
Others* 2 1
Anaerobes 6 (1.6%) 1 (14.3%) 2 (2.8%)
Bacteroides fragilis 1
Others' 6 2
Candida spp. 18 (4.9%) 1 (4.2%)
Total (100%) 370 7 76 76 72 24

*Chryseobactrium indologenes, Prevotella melaninogenica, Aeromonas hydrophila, Samonella sp.
"Actinomyces ondontolyticus, Shewanella putrefaciens, Lactobacillus sp, Propionibacterium acnes.
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