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Background: This report presents annual data from the surgical site infection (SSI) module of
the Korean National Healthcare-associated Infections Surveillance System (KONIS) from July
2021 to June 2022.

Methods: Surveillance of 20 surgeries (e.g., stomach, colon, rectal, gallbladder surgery, knee
replacement, hip replacement, craniotomy, ventricular shunts, spinal fusion, laminectomy,
cardiac artery bypass grafting - incision in the chest site only and incisions both the chest and
donor site, cardiac, prostatectomy, abdominal hysterectomy, vaginal hysterectomy, appendec-
tomy, thoracic, cesarean section, and head and neck surgeries) associated with SSI was per-
formed between July 1, 2021, and June 30, 2022, according to the KONIS Manual 2020.
Results: A total of 133,281 surgical cases were collected and 1,100 SSIs were identified, re-
sulting in a SSI rate of 0.83%. The SSI rates for 30-day surveillance surgeries were 1.9% for
stomach, 2.82% for colon, 1.88% for rectal, 0.29% for gallbladder, 0.25% for lumbar laminec-
tomy, 0.33% for cesarean section, 0.67% for abdominal hysterectomy, 0.74% for vaginal hys-
terectomy, 0.23% for prostatectomy, 1.39% for appendectomy, and 0.06% for thoracic surger-
ies. Neck surgery could not be analyzed due to no reported cases. The SSI rates for the 90-day
surveillance surgeries were 0.16% for knee replacement, 0.54% for hip replacement, 0.89% for
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spinal fusion, 0.70% for craniotomy, 0.92% for ventricular shunt, 1.13% for cardiac, 1.80% for
cardiac artery bypass grafting (chest only incision), and 1.64% for cardiac artery bypass graft-
ing (chest and leg incision) surgeries. In total, 608 strains were isolated and cultured from 1,286

Conclusion: Compared with the incidence of SSI (1.06%) in 2018, the overall incidence de-
creased, and most site-specific infection rates decreased or remained the same.

Key Words: Surgical site infection, Korean National Healthcare-associated Infections Surveil-
lance System, National nosocomial infections surveillance
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Table 1. Demographic findings and distribution of wound classes according to operative procedure

Wound classes, N

Operative procedure AEhE LD ETs Age
procedure N (%) (mean+SD) Clean Clez.m Contaminated  Dirty
contaminated

Gastric surgery 7,697 4,867 (63.2) 63.7£13.2 0 7,265 280 152
Colon surgery 11,816 6,348 (53.7) 63.9£15.6 0 9,964 545 1,307
Rectal surgery 4,467 2,697 (60.4) 63.6+12.2 0 4,260 107 100
Gallbladder surgery 32,755 16,163 (49.4) 56.5+16.2 0 22,110 9,669 976
Laminectomy 12,159 6,564 (54.0) 61.3+14.7 11,999 33 14 113
Cesarean section 11,524 33.9+4.4 6,713 4,810 1 0
Abdominal hysterectomy 2,982 50.9+9.6 0 2,964 8 10
Vaginal hysterectomy 2,157 52.3+10.8 0 2,155 2 0
Prostatectomy 887 887 (100) 67.8+6.8 0 887 0 0
Appendectomy 18,373 9,709 (52.8) 40.8+20.0 0 4,808 9,795 3,770
Thoracic surgery 1,748 1,135 (64.9) 60.3£16.8 168 1,530 17 33
Neck surgery 0 0 0 0 0
Knee prosthesis 28,162 4,988 (17.7) 71.5+7.0 27,963 108 26 65
Hip prosthesis 9,118 3,636 (39.9) 70.8+14.9 8,869 205 26 18
Spinal fusion 12,834 5,983 (46.6) 65.2+12.1 12,678 30 39 87
Craniotomy 6,525 2,936 (45.0) 57.8+154 6,288 126 48 63
Ventricular shunt 325 165 (50.8) 59.9421.0 315 4 0 6
Cardiac surgery 1,238 631 (51.0) 53.8424.4 1,198 31 5 4
Coronary artery bypass graft 665 534 (80.3) 64.7+10.1 663 1 1 0

with both chest and donor

site incisions
Coronary artery bypass graft 427 326 (76.4) 64.1+12.7 421 6 0 0

with both chest incision only
Abbreviation: SD, standard deviation.
https://doi.org/10.14192/kjicp.2024.29.1.48 51



Table 2. Surgical site infection (SSI) rates according to operative procedure and risk index categories, July 2021 through June 2022

O A R T7_5+ .Risk No..of No. of No. of SSI SSI rate 95%_ confidence
(min) index hospitals  procedures SSI rate* (2018) interval
Gastric surgery 230 0 40 4,319 54 1.25 1.59 0.96-1.63
1 42 2,741 61 2.23 3.02 1.73-2.86
2 39 603 30 4.98 3.72 3.48-7.12
3 14 34 1 2.94 5.71 0.41-20.88
Total 42 7,697 146 1.90 2.17 1.61-2.23
Colon surgery 183 0 56 5,570 107 1.92 1.97 1.59-2.32
1 57 4,316 140 3.24 3.77 2.75-3.83
2 56 1,716 71 4.14 6.17 3.28-5.22
3 48 214 15 7.01 9.79 4.23-11.63
Total 59 11,816 333 2.82 3.16 2.53-3.14
Rectal surgery 206 0 26 2,675 38 1.42 1.32 1.03-1.95
1 27 1,432 28 1.96 3.55 1.35-2.83
2 27 328 13 3.96 6.67 2.3-6.83
3 13 32 5 15.63 0 6.5-37.54
Total 28 4,467 84 1.88 2.26 1.52-2.33
Gallbladder surgery 70 0 145 15,692 24 0.15 0.22 0.1-0.23
1 149 11,334 32 0.28 0.39 0.2-0.4
2 141 4,772 25 0.52 0.64 0.35-0.78
3 97 957 13 1.36 0.61 0.79-2.34
Total 151 32,755 94 0.29 0.33 0.23-0.35
Laminectomy 135 0 62 8,371 18 0.22 0.25 0.14-0.34
1 56 3,205 8 0.25 0.77 0.12-0.5
2 45 570 5 0.88 0 0.37-2.11
3 9 13 0 0.00 0 ND
Total 63 12,159 31 0.25 0.37 0.18-0.36
Cesarean section 57 0 34 8,286 31 0.37 0.39 0.26-0.53
1 34 3,060 6 0.20 0.43 0.09-0.44
2 16 178 1 0.56 0 0.08-3.99
3 0 0 0 0.00 0 ND
Total 36 11,524 38 0.33 0.39 0.24-0.45
Abdominal hysterectomy 160 0 24 2,097 8 0.38 0.3 0.19-0.76
1 20 806 9 1.12 0.45 0.58-2.15
2 10 77 3 3.90 0 1.26-12.08
3 2 2 0 0.00 0 ND
Total 24 2,982 20 0.67 0.34 0.43-1.04
Vaginal hysterectomy 115 0 19 1,467 9 0.61 0.42 0.32-1.18
1 18 654 7 1.07 0.33 0.51-2.25
2 5 36 0 0.00 0 ND
3 0 0 0 0.00 0 ND
Total 19 2,157 16 0.74 0.4 0.45-1.21
Prostatectomy 173 0 2 432 0 0.00 0 ND
1 5 390 1 0.26 0 0.04-1.82
2 3 65 1 1.54 0 0.22-10.92
3 0 0 0 0.00 0 ND
Total 5 887 2 0.23 0 0.06-0.9
Appendectomy 50 0 85 3,673 37 1.01 1.12 0.73-1.39
1 119 10,894 168 1.54 1.7 1.33-1.79
2 114 3,502 44 1.26 2.36 0.93-1.69
3 63 304 7 2.30 227 1.1-4.83
Total 124 18,373 256 1.39 1.64 1.23-1.57
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Table 2. Continued

Operative procedure Mgt Risk No. of No. of No. of SSI SSIrate  95% confidence
(min) index hospitals  procedures SSI rate* (2018) interval
Thoracic surgery 180 0 9 869 0 0.00 0 ND
1 9 669 1 0.15 0.85 0.02-1.06
2 8 203 0 0.00 0 ND
3 4 7 0 0.00 0 ND
Total 9 1,748 1 0.06 0.31 0.01-0.41
Neck surgery 190 0 0 0 0 0.00 0 ND
1 0 0 0 0.00 0 ND
2 0 0 0 0.00 33.33 ND
3 0 0 0 0.00 0 ND
Total 0 0 0 0.00 2.38 ND
Knee prothesis 100 0 119 17,870 19 0.11 0.21 0.07-0.17
1 128 8,649 23 0.27 0.51 0.18-0.4
2 98 1,635 3 0.18 0.25 0.06-0.57
3 7 8 0 0.00 0 ND
Total 132 28,162 45 0.16 0.29 0.12-0.21
Hip prothesis 105 0 108 4,044 15 0.37 0.28 0.22-0.62
1 113 4,225 28 0.66 0.73 0.46-0.96
2 85 835 6 0.72 1.56 0.32-1.6
3 9 14 0 0.00 0 ND
Total 120 9,118 49 0.54 0.55 0.41-0.71
Spinal fusion 225 0 49 6,601 44 0.67 1.08 0.5-0.9
1 48 4,988 51 1.02 1.46 0.78-1.35
2 39 1,217 17 1.40 2.46 0.87-2.25
3 10 28 2 7.14 0 1.79-28.56
Total 50 12,834 114 0.89 1.33 0.74-1.07
Craniotomy 259 0 39 2,741 19 0.69 1.36 0.44-1.09
1 41 2,999 20 0.67 1.48 0.43-1.03
2 39 778 6 0.77 2.15 0.35-1.72
3 4 7 1 14.29 0 2.01-101.42
Total 41 6,525 46 0.70 1.47 0.53-0.94
Ventricular shunt 94 0 8 96 0 0.00 0 ND
1 11 176 3 1.70 3.17 0.55-5.29
2 10 53 0 0.00 3.13 ND
3 0 0 0 0.00 0 ND
Total 11 325 3 0.92 2.67 0.3-2.86
Cardiac surgery 335 0 6 114 0 0.00 0.64 ND
1 8 821 4 0.49 1.13 0.18-1.3
2 9 298 10 3.36 1.44 1.81-6.24
3 2 5 0 0.00 0 ND
Total 9 1,238 14 1.13 1.12 0.67-1.91
Coronary artery bypass 300 0 3 25 0 0.00 1.04 ND
graft with both chest and 1 5 559 11 1.97 2.14 1.09-3.55
donor site incisions 2 5 80 1 1.25 2.08 0.18-8.87
3 1 1 0 0.00 0 ND
Total 5 665 12 1.80 2.00 1.02-3.18
Coronary artery bypass 325 0 2 15 1 6.67 0 0.94-47.33
graft with both chest 1 5 288 4 1.39 0.74 0.52-3.7
incision only 2 6 124 2 1.61 2.53 0.4-6.45
3 0 0 0 0.00 0 ND
Total 6 427 7 1.64 1.11 0.78-3.44
Total 292 165,859 1,311 0.79 1.06 0.75-0.83

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

Abbreviation: ND, not detected.
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Table 3. Type of surgical site infections according to operative procedure

O T No. of No. of Superficial Deep incisional, Organ/
operation SSI incisional, No. (%) No. (%) space, No. (%)
Gastric surgery 7,697 146 56 (38.4) 8(5.5) 82 (56.2)
Colon surgery 11,816 333 176 (52.9) 63 (18.9) 94 (28.2)
Rectal surgery 4,467 84 52 (61.9) 12 (14.3) 20 (23.8)
Gallbladder surgery 32,755 94 51(54.3) 8 (8.5) 35(37.2)
Laminectomy 12,159 31 8 (25.8) 9 (29.0) 14 (45.2)
Cesarean section 11,524 38 35(92.1) 3(7.9) 0(0.0)
Abdominal hysterectomy 2,982 20 6 (30.0) 4(20.0) 10 (50.0)
Vaginal hysterectomy 2,157 16 4(25.0) 2 (12.5) 10 (62.5)
Prostatectomy 887 2 0(0.0) 1 (50.0) 1 (50.0)
Appendectomy 18,373 256 203 (79.3) 21(8.2) 32 (12.5)
Thoracic surgery 1,748 1 1(100.0) 0 (0.0) 0 (0.0)
Neck surgery 0 0 0(0.0) 0(0.0) 0(0.0)
Knee prosthesis 28,162 45 13 (28.9) 12 (26.7) 20 (44.4)
Hip prosthesis 9,118 49 8 (16.3) 20 (40.8) 21 (42.9)
Spinal fusion 12,834 114 31(27.2) 49 (43.0) 34 (29.8)
Craniotomy 6,525 46 11(23.9) 6(13.0) 29 (63.1)
Ventricular shunt 325 3 0(0.0) 1(33.3) 2 (66.7)
Cardiac surgery 1,238 14 4 (28.6) 1(7.1) 9 (64.3)
Coronary artery bypass graft with both 665 12 5(@41.7) 4(33.3) 3(25.0)
chest and donor site incisions
Coronary artery bypass graft with both 427 7 4(57.1) 0 (0.0) 3(42.9)
chest incision only
Total 165,859 1,311
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Table 4. Etiologic pathogens of surgical site infections according to operative procedure

Gastric, colon,  Cesarean section,

Cardiac and

rectal, gallbladder abdominal Laminectomy  Knee and hip Craniotomy
Organism surgery and and vaginal and spinal prothesis, and ventricular b coronary f
appendectomy, hysterectomy, fusion, N (%) N (%) shunt, N (%) ypass graot
N (%) N (%) surgery, N (%)
Gram-positive 147 (39.7) 12 (46.2) 72 (73.5) 59 (74.7) 12 (41.4) 19 (90.5)
Staphylococcus aureus 12 (3.2) 4(15.4) 14 (14.3) 31(39.2) 4(13.8) 5(23.8)
(MRSA)
Coagulase-negative 7(1.9) 1(3.8) 35(35.7) 18 (22.8) 7(24.1) 11 (52.4)
staphylococci (MRCNS)
Enterococcus spp. (VRE) 96 (25.9) 5(19.2) 14 (14.3) 6 (7.6) 0(0.0) 2(9.5)
Streptococcus spp. 31(8.4) 2(7.7) 33.1) 3(3.8) 0(0.0) 0(0.0)
Corynebacterium spp. 1(0.3) 0(0.0) 5(.1) 1(1.3) 0(0.0) 1(4.8)
Bacillus sp. 0(0.0) 0(0.0) 0(0.0) 0(0.0) 134 0(0.0)
Other gram-positive 0(0.0) 0(0.0) 1(1.0) 0(0.0) 0(0.0) 0(0.0)
bacilli*
Gram-negative 177 (47.8) 10 (38.5) 26 (26.5) 17 (21.5) 14 (48.3) 2(9.5)
Pseudomonas aeruginosa, 19(5.1) 0(0.0) 7(7.1) 8 (10.1) 1(3.4) 0(0.0)
Pseudomonas spp.
Escherichia coli 72 (19.5) 7(26.9) 2(2.0) 2(2.5) 2(6.9) 0(0.0)
Klebsiella pneumoniae, 40 (10.8) 2(7.7) 4(4.1) 3(3.9) 7(24.1) 1(4.8)
Klebsiella. spp.
Acinetobacter baumannii, 6 (1.6) 0(0.0) 5(5.1) 1(1.3) 1(3.4) 0(0.0)
Acinetobacter. spp
Enterobacter spp. 17 (4.6) 0(0.0) 4(4.1) 2(2.5) 1(3.4) 1 (4.8)
Citrobacter spp. 12(3.2) 0(0.0) 1(1.0) 0(0.0) 0(0.0) 0(0.0)
Morganella morganii 3(0.8) 0(0.0) 1(1.0) 0 (0.0) 0(0.0) 0(0.0)
Serratia spp. 1(0.3) 0(0.0) 2 (2.0) 0(0.0) 134 0(0.0)
Stenotrophomonas 2(0.5) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
maltophilia
Proteus spp. 3(0.8) 1(3.8) 0(0.0) 1(1.3) 1(3.4) 0(0.0)
Others** 3(0.8) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Anaerobes 22(5.9) 3 (11.5) 0(0.0) 1(1.3) 3(10.3) 0(0.0)
Bacteroides fragilis, 15 (4.1) 3(11.5) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Bacteroides spp.
Others’ 7(1.9) 0 (0.0) 0(0.0) 1(1.3) 3(10.3) 0(0.0)
Candida spp. 23 (6.2) 1(3.8) 0(0.0) 2(2.5) 0(0.0) 0(0.0)
Total 370 26 98 79 29 21

*Unidentified gram-positive bacilli.
**Prevotella spp., Aeromonas spp. Neisseria spp.

"Actinomyces ondontolyticus, Granulicatella (Abiotrophia) adiacens, Lactobacillus spp, Lactococcus spp., Mycoplasma spp. Paenibacullus

alvei, Propionibacterium acnes.
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Table 5. Percentage of surgical site infections with culture performed, positive culture results, and microorganisms isolation rates

No. of cases with No. of

Operative procedure No. 910 No. of No. of cultL(l)res* positive culture  microorganisms
operation SSI performed (%) (%) isolated
Gastric surgery 7,697 146 77 (52.74) 68 (88.31) 118
Colon surgery 11,816 333 123 (36.94) 101 (82.11) 160
Rectal surgery 4,467 84 35(41.67) 27 (77.14) 38
Gallbladder surgery 32,755 94 27 (28.72) 16 (59.26) 34
Laminectomy 12,159 31 14 (45.16) 9 (64.29) 15
Cesarean section 11,524 38 7(18.42) 6 (85.71) 9
Abdominal hysterectomy 2,982 20 5(25.00) 3 (60.00) 6
Vaginal hysterectomy 2,157 16 10 (62.50) 9 (90.0) 11
Prostatectomy 887 2 0(0.0) 0(0.0) 1
Appendectomy 18,373 256 19 (7.42) 9 (47.37) 19
Thoracic surgery 1,748 1 0(0.0) 0(0.0) 0
Neck surgery 0 0 0(0.0) 0(0.0) 0
Knee prosthesis 28,162 45 42 (93.33) 37 (88.10) 38
Hip prosthesis 9,118 49 46 (93.88) 39 (84.78) 41
Spinal fusion 12,834 114 100 (69.44) 77 (77) 83
Craniotomy 6,525 46 42 (91.3) 25 (59.52) 27
Ventricular shunt 325 3 3 (100) 2 (66.67) 2
Cardiac surgery 1,238 14 14 (100) 12 (85.71) 12
Coronary artery bypass graft with both 665 12 7 (58.33) 5(71.42) 5
chest and donor site incisions
Coronary artery bypass graft with both 427 7 7 (100) 3 (42.86) 4
chest incision only
Total 165,859 1,311 579 (44.16) 448 (86.65) 624

* Number/percentage of cultures performed during surgical site infection.
** Number/percentage of positive cultures among cases with culture results.
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2018 2019 2020 2021 2022
= Gastric surgery 213 2.09 174 19 1.64
== Colon surgery 3.16 34 291 2.82 3.16
Rectal surgery 2.26 218 271 1.88 2.01
Gallbladder surgery 0.33 0.39 0.34 0.29 0.26
e aminectomy 0.37 0.54 053 0.25 0.31
= Cesarean section 0.39 0.32 0.28 033 0.25
e Abdominal hysterectomy 0.33 0.35 0.71 0.67 0.96
e=\/aginal Hysterectomy 04 0.39 0.75 0.74 0.51
= Prostatectomy 0 0.21 047 0.23 0.08
== Appendectomy 1.64 1.33 134 139 133
= Thoracic surgery 0.31 0.21 0.09 0.06 0.12
e Neck surgery 24 0 0 0 0

Fig. 1. Changes in surgical site infection rates for surgeries under
30-day surveillance.
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35

25

0.5

0

2018 2019 2020 2021 2022

Knee prosthesis 0.29 0.23 0.18 0.16 0.2
e==Hip prosthesis 0.55 0.71 0.52 0.54 0.61

Spinal fusion 136 1.03 0.98 0.89 0.94

Craniotomy 147 0.75 0.67 0.7 0.7

Ventricular shunt 2.67 3.07 1.02 0.92 1.22
e Cardiac surgery 1.04 0.57 0.71 113 1.22
== Coronary artery

bypass graft

with both

chest and 2 138 0.58 18 0.63

donor site

incisions

Coronary

artery bypass

graft with 1.11 0.28 0.18 1.64 0.92

chest incision

only

Fig. 2. Changes in surgical site infection rates for surgeries under
90-day surveillance.
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