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Role of Anesthesiologist for Preventing Surgical Site Infection

Jin Joo

Department of Anesthesiology and Pain Medicine, Seoul St. Mary’s Hospital, College of Medicine, The Catholic University of Korea,

Seoul, Korea

Anesthetic agents and management are known to inhibit immune responses either indirectly by modulating the stress re-
sponse or directly by disturbing the function of immune cells. The most important defense against bacterial contamination is
oxidative killing by neutrophil. Thus, ensuring adequate oxygenation as well as depleting immunosuppression itself is import-
ant to maintain immunity and to prevent surgical site infection (SSI) during surgery and anesthesia. Anesthesiologists are in-
volved in the care of surgical patients when they are at their most vulnerable state. During this period, anesthesiologists should
use all possible measures to prevent the risk of infection. The purpose of this review is to identify the role of anesthesiologists

in preventing SSI during surgery.

Key Words: Surgical site infection, Anesthesia, Immunity
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Emerging Evidence Based and Stewardship to Prevention Surgical Site Infection

Myoung Jean Ju

Department of Nursing, Kosin University Gospel Hospital, Busan, Korea

As a wound management method to prevent SSI, it can be divided into surgical wound management method, postoperative
dressing change, and wound management area. Intraoperative wound management includes preventive negative pressure
wound therapy and advanced dressing, and interactive dressing using silver and advanced dressing is recommended for post-
operative wound management. We will review the latest evidence of the recommended method and the clinical application

method.

Key Words: Emerging evidence, Protective negative pressure wound therapy, Advanced dressing
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can College of Surgeons (ACS, 2016¥1)= ZH|o|ZH 2 &
HE A ¢]ol NPWTE A3} A (incisional NPWT)
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incision)ollA & §-¢| 7 4S HaAZ & gloka shdaL?
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F A= A Y F 7l Hre &7 A A
Al =] o] incisional surgical woundoll AFg-g Z-& Aoz},
PICOE & 79 Z8S Solal &5 A =473 vl
o seroma®] £&=7} uJﬁh— ARkl 2| 7 Hl-§-o] S7}

shAl ket sheleh

HE

A}

s F Y I
(1) BIIARRY
NICE (20089)= %
ingo 2 A& 53l
nylon dressing®]| gauze Rth= &

3} Zo|=
= =3

138t A| advanced dressing A&

g A A4 :} interactive dress-
A3} 2013l silver

442 A 191 9
974 2R A 3¢ grhu v
2tk WHO (20163)= 4 3 =414 ST oS
52 0 & advanced dressing 2 AH8-31A] R =5 ,ﬂ sk Q)
t}.! Asia Pacific Society of Infection Control (APSIC, 2019

De 54 F S AN L & T Sae T o

3
=
=

3:8.

Fig. 1. PICO negative pressure wound therapy.
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(2) Advanced dressing £|41 27
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8|/ K} SSI ool oF7he] a7} 19l ot $ A A Apol=

Ackar 3kt AlEE £ 2 2 hydrocolloid dressing2 7
= Syl Bt AR ofzhe] w82 97} glvkal B st
2Att. Silver dressing2 33 &g 27] $13824d ol sl =5t

1 AYG 9 & A&l Ao gig dF DAL o
HotgAt ALE 7l A Al 8 EAIE LA ARS-
3 AL A A8k
2. 2% B Y AY2 AT SA B2 B

SSI ol $13t 7 A #e] & #2l A7 AdE
EWE & 5 ded & § A2 vro] vt 2o
A| A1ZFCH(Table 1).

Table 1. Recommendation by Institution on SSI Prevention
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NICE (2019)

WHO (2016) APSIC (2018)

Intra operative phase

Prophylactic negative pressure

wound therapy dressings

Post operative phase

NPWT or silver dressing or
advanced dressing

Specialist wound care service

PICO negative pressure wound

Use in consideration of resources
on high risk wounds

Not recommend Used at individual judgment

NICE: National Institute for Health and Care Excellence, WHO: World Health Organization, APSIC: Asia Pacific Society of Infection Control,

NPWT: negative pressure wound therapy.
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o) A BelS Ea ss1E A 4 gl eleh AZka.
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A Study on the Disinfection Effect According to the Pollution and Cleaning
Method of Operating Room Slippers

Su Ji Jung, Hee Soon Yang, Joo Ae Heo, Min Jung Kang
Operating Room, Chung-Ang University Hospital, Seoul, Korea

Objectives: As socioeconomic development has heightened public interest in health and hospital utilization rates have in-
creased, hospital infection has become an important factor in assessing the quality of care. The purpose of this study was to
identify the actual state of contaminants in the operating room slippers and to compare the effectiveness of disinfection ac-
cording to the cleaning method.

Methods: This study was designed to investigate the effect of disinfection according to the washing method after cleaning the
operating room slippery using water and Aniozyme XL3 and sodium hypochlorite, 2 week wash-out period. Three groups of
rinsed with water, Anionzyme XL3 and sodium hypochlorite were randomly assigned to determine the number of organisms
before and after cleaning. Data were analyzed using the Shapiro-Wilk test, Q-Q plot, ANOVA test, Tukey test, t-test and AN-
COVA test using the IBM SPSS Win 20.0 program (IBM Co.).

Results: The results of this study were homogeneous group with uniform distribution of occupations. In addition, the homo-
geneity test between the water group and the Aniozyme XL3 group and the sodium hypochlorite group showed no difference
in the contamination level of the three groups before disinfection. The number of organic matter before and after cleaning
of the operating room slippers decreased statistically (p<0.001), the number of organisms after cleaning was significantly de-
creased in the group using the water, the Aniozyme XL3 group, the water group and the sodium hypochlorite solution group
(p<0.001) The number of organisms after washing in the sodium chloride solution group was not statistically significant
(p=0.121) There was a significant difference in the number of organisms in the surgical room slimming before the disinfection
of doctors and nurses (p<0.001) There was no significant difference in the number (p=0.680).

Conclusion: The large number of bacteria in the operating room slippers appeared in this study.

Key Words: Operating room, Shoes, Disinfectants, Disinfection
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2) Fad AYst] AXHE £ lei‘i €, oy ezt
XL3Z A|A3 &, 2lol I EF g9l o2 AZe
A &5 B3] Zpo)7} Ql=A] stetgic

3,917 74
1) A7 e Adshe Ad AF A5avte] 2ol
7F it
2) Al27Vd: e Adiste] AlHE B& AHE I of

U949 XL3E, otz EF §og e 72 A
4 ¥ 2577 2fol7} e

SRR 1 S Aiske] AR S BS AR Pt o

QA XL3wE2 A H F 25 a7 2hol7t 9l

b 2 A AU AR B ALeR 29 A
PN EF BAL ALGT T A F 2S5 T 3
ol7} glet.

- 7P 3 g Adlske] AAE o 94k XLk
AP EF SUE ST FL A2 F 2573
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L T=

=4 Auiste] A|1H

1) 224 Ale
T Yol At ARE-8h= F- =22 polyvinyl chloride
(PVC, Z2] 93}8]d)-plus polymer A Z 2] 7]21§ Aluhe

ofujgie},
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2) & AUSe REL:

3M Clean trace system (3M, St. Paul, MN, USA)S A&
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1. 94 AA|

2 A7 e AL Yl A Adiste] @
Ax 9} &3} oL @ 2}9) XL3, Ao} YAARPEF-S 0]-4-3}
of & AUslE A T Ao b2 A5adE
ol H 7] 93] cross over designe 0|83 A3 AAZ, 25
7+2] wash-out 717+ 52 cH(Table 1).

2. AT CHA
g dAE AEAl 2419 7] dishy o =& oA 2018
d 9 22908 E 20184 102 20€71A] QJeo) 2 A3 oA}

o &4 AUzt 24249, FEA N3] 4 At
2474, ¥ 48299 AUists tdew A7= AA3
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2+ XL3, 2ol A EF 7 7 1694 A2 H Ut B
AT TFE] FEEF SH FEN YT EQY ©
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SO AlH o gk 71 o] glo] TN H o2 e A8 Ay
sH= A, delstar glow, A7t 717 St Al H A &2 Al
= i o] W e Auiste] wAl= gl

AT o] Al 971 o 2

1) PVC-plus polymer | & o] o}l 721§

2) Slshefsh, e fsh, 2l e
8 =22 28}

S A}
So] Al

—_

r
o

Table 1. Study Design

Period
Sequence
Ist Washout  2nd ~ Washout  3rd
1 A B C
C B
2 B A C
C A
3 C A B
B A

A: water, B: Aniozyme XL3, C: sodium hypochlorite solution.

Fig. 1. Rub the sample area 5 times
horizontally with a cotton swab and
rub it 5 times vertically.
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A Al 285 ek ke At

o2 A ¥3(3lokel 3 cm® A F, A2xAE
10x20 cm)a 7122 53 BAE T A2 53 B2 AF
3o},

W55 3M clean-trace ATP surface (3M) A|2fol] Yo &
ol 4=

3M clean-trace system (3M)= AH8-3to] {7189 5
(RLUs)E 573t At

2 717+ 20183 9€ 2295 2018 10 20
2 FAAJN AR £ L o5 2

RS

AUt N™ M
2018 9¢ 224, 20184 10¥ 6%, 2018 10 20¥€ 2]
% 33)9 AA e AJs) uigS

(BM)<= o]-&3te] fr7]=2] +(RLUs)=

3M clean-trace system

=339k

N

) a4 MU X &

E(A), hH 224l XL3(B), Aot A EHR(C)=
Azt A& A7 ol Fdste] Al A S AAlekdrt. o
A1) X1L3E= & 1 L3 5 mLE 2008] 3Adgk golo g <=
2 23} Ag Ag7]2] E 100 Lol oy 24+ X13 500
mLE 343 eh Aot A ERS B 1 LY Atold4
A EF (A 94 4% o4 13 mLE 80ul 3]A43F gl o
2 i Adist 48 AE719] & 100 Lojl 2tol darhtE
FHE 92 4% o) 1,300 mLE 3|48t} ZF 254

S Zol7] ¢sto], 2572] wash-out 717+ T3 F

.
Y T oo

ﬂﬂ) fo

1l

o

Table 2. Homogeneity Verification
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3] S skt Al F 1AIRE T G A Fofl
Al ”.‘——_11415}94 vlE-S 3M clean-trace system (3M)2S o] &
T(RLUs)E 459t

il

5. g 2 HiH

B 79 349 28 += IBM SPSS Win 20.0 (IBM Co.,
Armonk, NY, USA) Z 2 138 o] g&3}o] £2443} 9ict

1) FH % 943 W4 Shapiro-Wilk testE 0]-8-5}o]

At ASS A AL, BE A&5F Wre A HS
= A S5 Ak

o
2) Aol SR EA e Aue ANRITE AT
Shapiro-Wilk testE o|-8-sto] thA] A4 HE& 8t
w, A ASe S ekAl st it

3) Shapiro-Wilk testoll 4] A1+ HeS &%
o1}, Q-Q plotollA tiZd o = 5E A3 A ¢
o} AT EE ghttal 714 st it

4) A o 7ke] 2ol & H7] $13) repeated measures of
ANOVAE ol &3tk A8 AA A, 5 7 Al elx] 3 3¢
9] z}Fo]:= ANOVA with Bonferroni correctione ©|-835}%1
Tk AR AL Tukey testE ©]-8-3} STt

5) 2JAke} 7hE A} 7He] Z}o] S K.7] $3]| repeated mea-
sures of ANOVAE o] &5} ich. A3 A A, F 7+ Aol
A oJALeL ks AL 7o) Afol=
tion-g ]85t

6) 2JALe} ZES A} 7He] 2fol& € ko] Zpol
& H7] $13] repeated measures of ANCOVA (analysis of

covariance)E 0|83} it}

o 4

[A

O

RE

X off
52 32

A 5%
flazke

:L

t-test with Bonferroni correc-

HAT A9

&1

2EAE ol 8T AH e ’“1415}011 % r

ol EHO}OII v-J'Ji} |

Table 3. Between Before and After Cleaning

Mean
Water Aniozyme Sodium p-value Number Mean jtar}da}rd p-value
XL3 hypochlorite eviation
(n=48) .
(n=48) solution (n=48) LN(RLU) at pre 144 8.993 1.290 <0.001
LNPre 9.070 8.812 9.098 0.493 LN(RLU) at post 144 4.027 1.091
Vol. 4, No. 2, September 2019 37



JS] Journal of Surgical Infection

7 ol(p=0493) 2% A Al kel oA FAB RS o7} k.

2 UEHgTH(Table 2). T AUt AlH & Bo ARSI Afob i
EF 93 AR TollA MlA Fo f7]=9] & HskE
2. 7184835 B B8 A3 72 46764, Aol IR ER S
1) A7 e Alishs Ald A5 L5859 2po]  ARE3E 2 3504419 AAE YUY F o] e
7} it AUiste] 7159 471 AR & Folat ZHaste] 7
Fed st AH A $o {718 £ HstE Bl 7R 3(d E7HE)2 A A HATHp<0.001) (Table 5).
Al A 8.993004 AlH F- 4.0270]ck F AIH F A - F7H 3 e AUiske] Al S oy @ 24¢) XL3w
AUste] F71=9] F7F $AA R st FHasted 7F Apol QA EF 8908 AR o 2 Al A § Ax a9
2 1(HH7H)2 A A E 20T (p<0.001) (Table 3). Zto] 7} it
2) Al27Hd: e AUt AlF S 5 ARSI of T AUzt AHS oy eAkq] XL3 3 Afot g
Yo XL3T, Aot AU ESR 84S AR T2 Al AMEFR 805 ARSSE LollM AlA $-9] f7]E ¢ st
A 5 A5 a e xpol7} it £ B oy a4 XL3 w5 ARE-gH -2 3.900, oY 22t
-57HE 1 el AUist] AR S B2 AR T o] o XL3E ARSE T2 3.5049] ZHE YER T T 2
Yo XL3w-2 Al A 5 A% a3t 2ol7} gint. Fed AUzt 7129 7 SAH SR frolshA got
Fed AUzt AHE B2 AT I iy ey R 2 E7HE)E 714 E ATk (p=0.121) (Table 6).
XL3ToA AlH F-2] {71 &9 4 wistE A B4 AHg-g T AUsty] AHE B AR T3 oy el
& 4676, WU AR XL3& AHS3 2 3.9009] AE  XL3T, Aot ARARIEF 405 AR3E & 7He] Afol & K
[BR33i=3 7] 913l Al13¥ 3t repeated measures of ANOVAE 2413+ 2

F 2o 5o ekl 47180 S EAM O ol 3 AY 2 ol BAHCE frold Aol7} glof 7Hd 2 (o)
spl gashel 7ML B7HD) & A4 HUrkp<0.001)  B7H)E AR S ALKELR, 9.539]=9.539, p=0.002, partial

(Table 4). n’=0.084) (Fig. 2).
- B 2. e AUiste AlRE BS AR 3 A 3) A374A: AL 2 IPFAL IS e AUisle] Al
OFYSMUEF §A& AHT T2 AlH F asae a A F a5ae] Apol7t it

Table 4. Water and the Aniozyme XL3 Solution had Different Disinfection Effects

Disinfectant Number Mean Standard deviation p-value
LN(RLU) at post Water 48 4.676 1.130 <0.001
Aniozyme XL3 48 3.900 0.932

Table 5. Water and the Group using Sodium Hypochlorite Solution have Different Disinfection Effect after Cleaning

Disinfectant Number Mean Standard deviation p-value
LN(RLU) at post Water 48 4.676 1.130 <0.001
Sodium hypochlorite solution 48 3.504 0.866

Table 6. Difference in the Disinfecting Effect between the Aniozyme XL3 Solution and the Sodium Hypochlorite Solution

Disinfectant Number Mean Standard deviation p-value
LN(RLU) at post Aniozyme XL3 48 3.900 0.932 0.121
Sodium hypochlorite solution 48 3.504 0.866
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Hl Water
[ Aniosyme 3XL
9 [l NaOCI

LN(RLU)

Pre After
Time

Fig. 2. The number of organic matters in the operating room
slippers. *p<0.05 compared with water group, "p<0.05
compared with pre.

Table 7. Between the Doctors and Nurses before Cleaning the
Slippers

Job Number  Mean Star.ld;}rd p-value
deviation
LN(RLU)  Doctor 72 8.582 1.520 <0.001
at pre Nurse 72 9.405 0.837

- 7M1 oA 2 FsAE e A Auiste] AlF
Z Zpo)7} et

oA} 3} ZFBA ol A A Auiste] AF Ao
71&9] 4 HstE B oA o {759 4 8.582, (tE
AF 2 9.4050 2 UrERSETE AlA A el Auiske] #7]
=9 57 SAA SR FostA xfol7} 9lo] §7Hd 1 (3
7Hd)2 A A FATk(p<0.001) (Table 7).

- BV 2: oA T FAL 2 A Auyiste] AlF
F 5o zol7} .

oAl 3 ZFSAL ToflA] A Auiste] AlF o
71E9] 4 WstE B oAl 7o 7)E9] = 4.064%, 7H
SAF T2 39897 0 = UEhT AlAH F e Auiste
F71E2 71 SAA R frofstA] Qo /M4 2 (d 7t
A= 712 AT (p=0.680) (Table 8).

OJAL T3} TFGAL T THe] A F 2ol & 3B E tHA S
2 Mg A3 Aol met Al A Fof| Asadte] B
Ao 2 froJstA| &pol7k glo] 71 3 (7
t}(t=18.763, p<0.001) (Table 9).

A Tt ARES LS W ASAIE 1He ApolE
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Table 8. Between the Doctors and Nurses after Cleaning the
Slippers

Standard

Job Number  Mean deviation p-value
LN(RLU) Doctor 72 4.064 1.255 0.680
atpost  Nurse 72 3.989 0.906

Table 9. Differ from the Disinfection Effects of the Slippers in the
Operating Room Before and After Cleaning

Mean Standard ) F

. -value
deviation P

LN(RLU) 4.393 1.622 18.763 47 <0.001

pre-post

* Il Doctor
e 1 Nurse

LN(RLU)

Pre After
Time

Fig. 3. The number of organic matters in the operating room
slippers. *p<0.05 compared with doctor group, "p<0.05
compared with pre.

17] 98] A8+ Repeated measures of ANCOVAE 28]
T bl BAIH 2 {23 2o|7) IS HAFATHF[2,
9.539]=6.703, p=0.002, partial n’=0.087) (Fig. 3).
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Ajs}e] @ Y= 3M clean-trace system (3M)-& AH8-3}¢]
Fr71E2 F+(RLU)E S45k 0t

854 9 IBM SPSS Win 20.0 (IBM Co.) Z&1
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Surgical Site Infection on Perineal Wound after Abdominoperineal Resection:
Cooperation with Surgicalists

Eun-Joo ]ungl, Ji Hee Oh’, Nam Kyu Kim'

Department of Surgery, Yonsei University College of Medicine', Department of Nursing, Severance Hospital, Yonsei University’,
Seoul, Korea

A 37-year-old male visited the hospital with hematochezia and constipation for one month. In past history, he had the paraple-
gia with only possible of wheelchair ambulation and was obese with body surface area 36.6 kg/m”. Advanced rectal cancer with
pelvic lymph node metastasis was diagnosed. After preoperative concurrent chemoradiotherapy, abdominoperineal resection,
paraaortic and pelvic lymph node dissection was performed. On postoperative 6th days, perineal wound infection happened
with redness, pus-like discharge, and fever. The surgical procedure including the debridement and irrigation and negative
pressure wound therapy were performed alternately with the surgicalists to treat the wound. On postoperative 5 months, liver
and lung metastasis have been detected and are undergoing systemic chemotherapy. Currently, the wound is much improved
by wet dressing along with chemotherapy. For the management of complicated wound with surgical site infection, the coop-
eration with surgicalists is beneficial in determining the timing of surgical procedures and choosing the proper use of various
dressing materials and devices. Furthermore, the surgicalists could contribute more effective resident education for wound
management.

Key Words: Surgical wound infection, Proctectomy, Surgicalist

o)

o3t Bl Qof FEAAGAE T AT 5 UE @ AP vhako] Rushaud e,
THF 3 shtolek”

60 &
BAG Y NPT Bl AR = F EPIH Z| H
ZHedell slo] 93 PAHAGAE 2 (surgicalist) o} T A&

3740 A BAbs 1Rk W, wn) 2 e g s
Ik FA oA WP Aee o, 17410] BEAFLE
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)=
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Department of Surgery, Yonsei University College of Medicine, 50-1 w3} Ao k=11, uljolalel2- 38.91 ng/mL (L
Yonsei-ro, Seodaemun-gu, Seoul 03722, Korea \BX =
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This case has previously been presented in the 2nd SIS-AP International

¢ (magnetic resonance imaging) o4 £33+ &FA 1 cm
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HY 6 cmZ7HA] Y A151HH, T3 W 2 &34 Al(circumfer-
ential margin) Y/, |2l (obturator muscle) 2 HHAY A
Z:(prostate abutting)©] A =131, =4 Yo7} F
Hhelo] It X A Ak st thekA| e s &
3 & A AAPAA 7, 71 3HEA] FE (Bevacizumab+-
FOLFOX) 22} o & 53|34, o 979 2 9k =
AHEAE Attt & F 247/ A= T2 A
o, ATz o] &= o] ypT3N2a, stage IlIcE B

AHAAL, s 9 L S0 2 A oA FHAEE BF

= A eghot.

TE F 5ol flo] AFed F, 7 F 5UATH
385529 @o| glo] A AR A, B ell= SolAt
ol glovt 357 Aol A, aFFe] e, w4

7ol BZE AT (Fig. 1). 4AE 7hsto] A2 A Al

Fig. 1. The perineal wound on postoperative 6 days: skin
necrosis and redness.
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2 224 AA T 4] 2 Al TS Aldsck
(Fig. 2). stAIRY, 7 3 354, w A Fo] F7tshar] S5
kAo 2 vl 3L, Pseudomonas 55 FA 5 o] SrAA =
skaL A& vl Zet Slck(Fig. 3). FAakstraa 9
1

XM

HEld-& o]-8-5to] shF 23] AlHstaL, It Ao " 3%
] 2] & (negative pressure wound therapy, NPWT)E ¢F 19
2k AlPstdar, e st B 55 A o] ¥l F3ke] =7
7} 201 E ATh(Fig. 4). 74412 el o wh2t 97 A
o7 HFOlA MA E F2 2AE AL 1HE Ao R
NPWTE ¥zZo} Ala)gh &, A A58 2 v st
AcH(Fig. 5). T ©]F 7HLA FAA 55 sl el e A
A3}t
T T /NLA dAE e oA F& A A B (wet
dressing)E 3L AATH(Fig. 6). T2 ZALellA] Qhfjolah-¢
0] 11.29 mg/dL (F31%] 0-5 ng/mL) 2 A5 =3 AAatsict
F&gollA k2] S5 A0l 2 cm o] ¥ 2 # FZ ol Tk
W Holo] AFEoH, FAAGZTH NN E 22
axzdo] FRIEQIT. o]of FA 2| 5.9} Wagste] Zo o
£ Al&etsict |
I o] B2 gl
255 AlstaL glom, &
&l

o|c}(Fig. 7).

[

o

2%

FEAAT G 9 J oA EsH HE 5 = T
< % shvold, 53] A |drE2 Ao dd nE &
-5l k= clean-contaminated operation®l| 355} %
A7+ HlE = oF 50-8%2 HilE| 1l 9Jr. shA|uk, 2
oke] 739, T2 A8V &3 vl asto] YA g A Ml

Fig. 2. The perineal wound on
postoperative 14 days. (A) After
saline irrigation. (B) Wound reclosure
& drain insertion.
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Fig. 4. The perineal wound on postoperative 7 weeks.

FOo2 lste] A7 Wmrt =2 Holrh! & #x}o
73, 71 A Agke QAN BSA 36.6 kg/m’ & H] ok e, 54
FPAAA EE 9 A FFEF0 2 Q1g A&H

A= L
3.7 4 52 AR G2 ek b 42T 5 o)

U - O

I FE4AT L I A s FH2R A 8T} o]
FoIRe}. 20001dtH o] F 47 A HZEEAHwound osto-
my continence nurse, WOCN)o| tht 2| A& w& 2 &4
slE|HA &A1 #Elo]l WOCNS] 9E v 50| ol Xt
Bk, ] A= v e Rt A A g skd AR vjad
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Fig. 5. The perineal wound on postoperative 3 months.

Fig. 6. The perineal wound on postoperative 5 months.

T S ARE AAX e #dd B2 AAAE AAEH
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Fig. 7. The perineal wound on postoperative 10 months.
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