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The Effect of Surgical Scrub in Orthopaedic Surgery

Ho-Jin Chang, M.D., Jun-Ho Nam, M.D., Dong-Young Kim, M.D., Hee-Soo Kim, M.D.,
Sung-Hyun Park, Sang-Wook Lee, M.D., Tae-Hoon Kim, M.D., and Myung-Rae Cho, M.D.”

Department of Orthopaedic Surgery, Catholic University of Daegu School of Medicine, Daegu, Korea

Purpose: Two antiseptic solutions were investigated for their effect on bacterial growth inhibition.

Materials and Methods: A total of 38 patients were included in this study, who visited Daegu Catholic Medical Center from August 2,
2011 to September 2, 2011. Bacterial culture was performed at the pre-scrub, post-scrub, and postoperation; patients were divided into two
groups according to use of povidone iodine (3.75%) and povidone iodine with Softa-Man® as antiseptic agents at the surgical.

Results: Comparison between the antiseptic solutions showed a significant difference for the presence of gram positive cocci (p=0.034),
however, no difference was observed for the presence of gram positive bacilli (p=0.838). As the scrub time increased, the positive
detection ratio of bacteria decreased (p=0.000), and decreased significantly at more than 120 seconds. However, positive detection ratio of
bacteria increased significantly at more than 300 seconds in cases with povidone iodine only (p=0.014). Glove wearing time did not have a
significant influence on the positive detection ratio of bacteria, and no significant difference was observed between the antiseptic solutions
(p=0.143).

Conclusion: Considering the positive detection ratio of bacteria when using povidone iodine only, the appropriate scrub time should be
between 4 and 5 minutes. When using both antiseptics, at least 2 minutes of scrub time is needed.

Key words: surgical scrub, povidone-iodine, povidone iodine+Softa-Man®, bacterial growth inhibition

AN 2 o717 QA WAEE Sdxtet Bafo] B 7k A HEL

Azbo] Zold4% el 54| Z7tEng Hae] WY

& O & A1 S e B0 4 WAIS 9B A9 o2 QAISHE Q1K) AlZFERH Fas 20108 B 9,
O A0

F—Q-O]'E]' QI & A=
£} Zho]] 2|45k At $x(colony count) S H7 L E X

2ol ZHolhs oA} @ 7FSARS]  mR AOoA] HE B ARl Al7bo] ATSE o] Tt Lol gé
] o
OF ghapo) b 7t A1 M F0] ARz o 71A] @A W

o 5 QA7) tho] 1 FR4ol B FEErh shu 4

;
k4

£ A g ISttt BH Hih 17 o= SHAIZ} 9IS /‘\Hl-oﬂ

L Fo] o] %S A7 FEL gate o] 205 20| ¢k wekA FE0] 7RsAo] 3 A 97| mRo| HE 29
Qitk o3t &9 7ML &0 £57, et FY, o of| 2= o] AV =Rl I;]— p)

AZE, 285k Fkglove)o] A 5 o7 K47t HAT 4 9l £ M7 B T} o EZABHE 3 A2 7han7]7] Slst] @

o} A7 of e 74 SHAI7E R e o] & 2EAM R ALGE o] SO
o & 47190 B Al e =gt Brek! offl A7)

2 A &3] ARRE AL Q= = 7] 25991 povidone iodine

Received March 18,2013 Revised May 14,2013 Accepted November 2, 2013

“Correspondence to: Myung-Rae Cho, M.D. (3 75%)3} Softa-Man® (B. Braun, Melsungen, Germany)2 ©|-8
Department of Orthopedic Surgery, Daegu Catholic University Medical Center, 33 A
Duryugongwon-ro 17-gil, Nam-gu, Daegu 705-718, Korea of & &m 3 AAIR oL F o] o dh aIE Sl ] Aot

TEL: +82-53-650-4277 FAX: +82-53-626-4272 E-mail: cmr0426@cu.ac.kr

The Journal of the Korean Orthopaedic Association Volume 49 Number 1 2014 Copyright © 2014 by The Korean Orthopaedic Association

“This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/) which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.”



37

el ol ofabe & 4719) map

>
L
)

o o

o] AR, & oA LE Al Tbol| mhE o
to] &rote 7|2 3FSI Tt Povidone iodine T
povidone iodine AFHE 3 Softa-Man®-& 37}
LHro] & A7) o] & o] A Frol i A
b 9 Ao I o A JA Bk & A= Al

A Zattof] thsto] AFSHRIH.

SRl

20119 8% 2¢5H 9% 27| th7FEEl ety eollA =
Aol a3t g e Alde B9 =5
LS o2 Stk gl Holoh= AHscrub nurse),
AR} AF0], A7t Z4zf 2 Atof] Fofste] AA| 1144 5
LG ujA] -2 A L] gk 8 E v ot AG-E oGt &
A7)0l AREE A A= povidone iodine (3.75%)1} Softa-Man®2
o|-&5t3l Al o Wy olu FFol BAIgO] & 45 A] povidone
iodine (3.75%)& ©Eo & ARG 73} povidone iodine (3.75%)
AME 3 Softa-Man®-& F71eF Fo.2 Wit F o] Mg
non-concurrent clinical trial 541(F-+ 717+ A 23+= povidone io-
dine¥HE, THS- 23 = povidone iodine [3.75%) AF& < Softa-Man®
= F7hoE APk & o5 AT IHE 45 A, o5 T
e T ot YEES Ul 2SI B3 e oA I
= AIZHE0E 0]9h 60-90, 0= 21hol whet v Ueo] 9
O] Al Al A o] ot 420F o S E-S vl LokGITh

It & A7 = HA GAFE AASHL vt AtjE

o] 0] B =R T F T2 Bo e et
]

o b

rE R

Job e

ol
o =2

Ofr )
& o 4

(o
o

fru
S

o ™
>
oo
o

N oY,
1
4

=
%
>~

2 N
[N

-
NI
=

=D
|
EN

1o

]

=2

Ty

o]aly
0O

(N
i

(brush)ol] 2= (povidone iodine)-S =& 51}t

U, &, FR)OE o] 2558 ZAE0h 1
&5, HA] 2 inch7H] 2 4] oA
Yoz FR| 20t Asdol
ThA] g9 517 9
[Eat il

up

gl
b

O

o L

o

C

Jarin

o fob i
fo

D

of

ru

re e ek o
md

b

s

y5
N
N
m

A0
=

il

B

il
o
i

4
29
o
3
gh
K3
b e

A A 4642 ol 5ok Witel
ThE plo® T shurt,
Bk 9jzof

BhIL & Ml ok

RS

A2 FE=F ST

4
g %iﬁ o mlo rpr oft

¢}

o b
mlo r
o o
ok

i {ol,

v
X
i
>,
o
gk
i)
-
fr

i)
E
iﬂ
4

1

x

_O,I_"
=)
dm
Mo
2

"

povidone iodine 2. & A4S

S

= 2x23 A7t

712 B8 A]7RS- povidone iodine o=

o e AEITHE

o

5}l Softa-Man®-2

AJ2po] vzt A
of He Aoz

@ Y B
S22 olg3tof T & 107)e] &7ie Hreh  euiete

]| Fd=(impression)Al A B AARS Al&¥sF AL povidone 1o~

o2 & A7] Al7R povidone iodineS ©]-&-5}
A3eh.

e}
o

dineT} Softa-Man® 458 Zro] ARGSH B 9= &8 5] T
5 S PYoR g AR AT o Bl dAke &
A7 Ak E A7 &, 5 ol AlR¥stlon o] 3 viA 4

Z7tol Wt & 47} ThE 4 Q7] HEe] 44 A ws}
A7 sER0 2 ASE 5 7 AAE ZEAA 7 PHE
2 T P}

AR vl A= 2SS, 1237, veast, Candida

ol

S BT 4 Y& Sheep Blood Agar Plate®} 122414 UIA|
I, Pseudomonas, Acinetobacter, Salmonella S 8jFsF 4= §)

e orr

MacConkey & AH&5HRA T o] AR = 7o AT ] ¢
AE W o Sofl mabA] St (coce) 2t Tt (bacillus) &2

Uro] o SBET o 4o thste] sk on, S48 24
o] He|ghe #IallA many+= 4070, numerous= 7071 o402 A
e

£ A7) ol pa T A FEE post-scrub reduction
(%)=(No. colonies pre-scrub — No. colonies post-scrub/No. colo-
nies pre—scrub) X 100, postoperative reduction (%)=(No. colonies
pre-scrub — No. colonies postoperative/No. colonies pre—scrub) X
100 F4]& o]-8-sto] AlLkstl il A4 2412 IBM SPSS statis—
tics ver. 200 (IBM Co., Armonk, NY, USA)S- ©]-85}% o0 5-9]
’d 742 pearson?] x*~testE 085+ 3L pgho] 0.05 o5kl -9

o BAH 014S Bofshsich

oY

o] FRAAE

Tto] 1Pt E T

)
o2 i
pes
)

g Ko
& d
=]

ox

fr
b L

> > T
2o
o o
e
=Y
l-l—l"
ndk
}
d

fr oS M
ox
41
£l
lo

HelT & Hl= A[7ko] 300% o] FHE
FdEC] 2ol8 ot 18R]
M- & A AR BAEFE FdE] =3t 59
AlZbo] 61-1202% Atolof A= o F/3Eol A T6%3
THTable 1).

o2 ool dr N fr
~

po)
rr

& A7] 18442000, 5
& A7) A 3724867, £ A



EEE I

Table 1. Relationship between Scrub Time and Bacterial Growth after
Culture

Scrub time Pre-scrub Post-scrub Postoperative
(s) GIC GIB G2C G2B  G3C G3B
<61 3/3 3/3 3/3 0/3 3/3 0/3
61-120 38/38 27/38 37/38 12/38  35/38  7/38
121-180  22/22 15/22 17/22  0/22 18/22  0/22
181-240  24/24 1524 13/24  0/24 18/24  3/24
241-300 11 01 0N 0/1 11 01
301-360 - - - - - -
361-420 - - - - - -
421-480 - - - - - -
Total 88/88 ©60/88 70/88 12/88 75/88 10/88*

(

Table 3. Relationship between Scrub Time and Bacterial Growth after
Culture with Povidone lodine as a Hand-Washing Agent

Scrub time Pre-scrub Post-scrub Postoperative
(s) GIC GIB G2 G2B
<61 - - - - - -
61-120 22/22 15/22  22/22 7/22 20/22 3/22
121-180 1414 814 13714 014 1214 014
181-240 177 1317 1217 017 1317 317
241-300 11 0N 0n 01 11 0N
301-360 - - - - - -
361-420 - - - - - -
421-480 - - - - - -
Total 54/54  36/54  47/54  7/54  46/54  6/54

*Ten positive culture among the culture media. G1C, pre-scrub gram
(+) coccus; G1B, pre-scrub gram (+) bacillus; G2C, post-scrub gram
(+) coccus; G2B, post-scrub gram (+) bacillus; G3C, postoperative
gram (+) coccus; G3B, postoperative gram (+) bacillus.

Table 2. Relationship between Surgical Hand-Washing Agents and
Bacterial Growth after Culture

Hand-washing Pre-scrub Post-scrub Postoperative
agents G1IC  G1B G2C G2B G3C G3B

Povidone*  54/54 36/54 48/54  7/54 46/54  6/54
Mixed" 29/29 21/29 20/29  4/29 25/29  4/29
Total 83/83 57/83 68/83 11/83 71/83 10/83

*3.75% povidone iodine. 'Softa-man®+3.75% povidone iodine. G1C,
pre-scrub gram (+) coccus; G1B, pre-scrub gram (+) bacillus; G2C,
post-scrub gram (+) coccus; G2B, post-scrub gram (+) bacillus; G3C,
postoperative gram (+) coccus; G3B, postoperative gram (+) bacillus.

7] 3035+ 113, % % 039+ 1379tk o S0l many (>30)
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|, numerous”} 6| FH o0 & Fofl= ZHzE 1149, 29| F Tk Tt
9] A= & A7) A many”} 1], numerous”}F 29| SH 7o) &
A 7| o]Zofli= 7ol Z 31| (maximum count)’F 77HE L &
Sofl= 10707} F] 22| YTt
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UTHP=0.182).

& HA71of| ARSSE AEoke] FFof mhHE u] 1wof| A= povidone
iodineTHS AFR3F A= 89%, Softa-Man® T} povidone iodineS
Zo] AMSEE 9= 69%01 A 1" dTto] AEE ol Folgt
2to]7F QA L (p=0.034) 1L O] -foll= 5ok F

*No data. G1C, pre-scrub gram (+) coccus; G1B, pre-scrub gram (+)
bacillus; G2C, post-scrub gram (+) coccus; G2B, post-scrub gram
(+) bacillus; G3C, postoperative gram (+) coccus; G3B, postoperative
gram (+) bacillus.

Table 4. Relationship between Scrub Time and Bacterial Growth after
Culture with Softa-Man®+3.75% Povidone lodine as a Hand-Washing

Agent
Scrub time Pre-scrub Post-scrub Postoperative
(s) G1C G1B G2C  G2B
<61 11 1/1 11 0/1 11 0N
61-120 1515 1115 14715 415 14715 4/15

121-180 8/8 7/8 4/8  0/8 6/8  0/8
181-240 5/5 2/5 15 0/5 45  0/5
Total 29/29 21/29  20/29 4/29  25/29  4/29

G1C, pre-scrub gram (+) coccus; G1B, pre-scrub gram (+) bacillus;
G2C, post-scrub gram (+) coccus; G2B, post-scrub gram (+) bacillus;
G3C, postoperative gram (+) coccus; G3B, postoperative gram (+)
bacillus.
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Table 5. Relationship between Operation Time and Bacterial Growth
after Culture

Operation time Pre-scrub Post-scrub Postoperative
(min) GIC GIB G2C G2B G3C G3B
<61 29/29 20/29 29/29 7/29 28/29 @ 3/29
61-90 27127 20/27  23/27 4/27  23/27  4/27
>91 32/32  20/32 19/32 1/32 24/32  3/32
Total 88/88 60/88 71/88 12/88 75/88 10/88

G1C, pre-scrub gram (+) coccus; G1B, pre-scrub gram (+) bacillus;
G2C, post-scrub gram (+) coccus; G2B, post-scrub gram (+) bacillus;
G3C, postoperative gram (+) coccus; G3B, postoperative gram (+)
bacillus.
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