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Application of Modified Vacuum Assisted Closure
with Silver Materials in Chronic Infected Wound

Gun Wook Park, M.D., Jae Ho Jeong, M.D.

Department of Plastic & Reconstructive Surgery, College of
Medicine, Yeungnam University, Daegu, Korea

Purpose: Chronic infected wounds sustained over 4
weeks with exposed tendon or bone are difficult
challenges to plastic surgeons. Vacuum assisted closure
(VAC) device has been well used for the management
of chronic wounds diminishing wound edema, reducing
bacterial colonization, promoting formation of granulation
tissue and local blood flow by negative pressure to
wounds. But Commercial ready-made VAC device might
have some difficulties to use because of its high
expenses and heavy weight. So we modified traditional
VAC device with silver dressing materials as topical
therapeutic agents for control of superimposed bacterial
wound infection such as MRSA, MRSE and peudomonas.

Methods: We designed the modified VAC device
using wall suction, 400 cc Hemovac and combined slow
release silver dressing materials. We compared 5 conse-
cutive patients' data treated by commercial ready-made
VAC device(Group A) with 11 consecutive patients' data
treated by modified VAC device combined with silver
dressing materials(group B) from September 2004 to
June 2007. Granulation tissue growth, wound discharge,
wound culture and wound dressing expenses were
compared between the two groups.

Results: In comparison of results, no statistical differ-
ences were identified in reducing rate of wound size
between group A and B. Wound discharge was
significantly decreased in both groups. Modified VAC
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device with silver dressing materials showed advantages
of convenience, cost effectiveness and bacterial reversion.

Conclusion: In combination of modified VAC device
and silver dressing materials, our results demonstrated
the usefulness of managing chronic open wounds
superimposed bacterial infection, cost effectiveness
compared with traditional VAC device and improvement
of patient mobility.

Key Words: Modified VAC device, Silver dressing materials,
Chronic infected wound
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2o de] o] gHal vk o7k 2ol AlAl=
T AN el &3] 57 5= methicillin resistant
Staphylococcus — aureus (MRSA), methicillin
Staphylococcus epidermidis (MRSE) 5] <
o &ddolgtan waug \f gk’

AAES 7 A A Sl A 400 ecc Hemovac
o} Wall suctions ©|-8&3h= Wd S8 o] A

resistant
wpEshs
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g e A B,
3

ZRe] o] 2404 794

Pseudomonas”} 28| = & 153 %2 413 2 o]

AE Bzt AHgshs WHOR 7]E VAC FXE daL 1#eA = Al delle ol sAHA ko
olgak WISt e FE AR ANE AYow, A& F, A& T ol MRSAT HHle 169 B
71=2] VAC el vlsf njg2 o= Aol 9laL 7)s oM vhke] B de=t ArtzA B A 9F
Honw Agshs AnE Flsidrlel FuEA} I Folmdo] HAnglrh 1689 B3 F 129(75.0%)°)
7l Bk vpelu., A= v 7€ Ags eutskal itk & 1699
SApoll Al 71E2] VAC Aok 2ol aetdt Wy
L Az 9 o ootawl s Astn Bt AAH 4 5 195
of Ay APPS A A B AT
7} 718] VAC ZAE 0] &3 589} Wd S9aws o
el A 2004 1194 2007 647HA MRSA, &7 118, F we® upFo] Shes Aldsigit
MRSE, Pseudomonas 59| o] &A|38laL 45 ©]49] (Table 1)
Table I. Patients Demographics
Age Sex Cause Location e‘:(\;jooléﬂfe Underlying condition D?ézg)o n 2\111(1)31 r;zl Wound closure Mod
58 F Burn Scalp Bone CcO 50 Pseudomonas Free flap +
63 F DM Heel Bone DM, CO 14 MRSE Local flap +
41 F Infection Chest Bone HD 16 MRSE Local flap +
68 M Infection Back Bone None 28 MRSE Local flap +
4 F DM Great toe Bone DM 16 MRSE Local flap +
79 F Burn Trochanter Bone COPD, HTN 19 MRSE Local flap +
64 M Skin lesion Knee Tendon HD,DM 30 MRSE Contracture +
47 M DM Great toe Bone DM 39 MRSA Primary closure +
78 F DM Foot Bone CcO 12 MRSA Contracture +
38 F Infection Chest Bone HD 40 Pseudomonas Local flap +
65 M Infection Back Granulation None 14 none Skin graft +
62 M VA Lower leg Bone HTN 16 MRSE Free flap -
23 M Infection Lower leg  Tendon None 57 MRSE Local flap -
64 M  Ischemia Thigh  Granulation HTN, 20 MRSA Skin graft -
Arterial bypass state
31 M VA Foot Bone None 20 MRSE Primary closure -
2 F  Infection Chest Bone HD 19 MRSE Skin graft -

VA: Vehicle accident, DM: Diabetes mellitus, CO: Chronic ostoemyelitis, HD: Heart disease, COPD: Chronic obstructive
pulmonary disease, HTN: Hypertension, MRSA: Methicillin resistant Staphylococcus aureus, MRSE: Methicillin resistant

Staphylococcus epidermidis, Mod: Modification
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Ao =g wgk Sl A $dselth B
o A= VACO] vacuum 3] tf4lel wall suction
26l AZEte] 125 mmHge] &5HS 7hetal o] Al
= 400 cc Hemovacoll $123F4 90 mmHg<] &S
X]s}oﬂﬂr(ﬁg 1).
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Fig. 1. Application of the modified vacuum_ a551sted closure with silver dressing. (Above, left) Bone exposed open wound
on chest. (Below, left) Placement of Acticoat™ on the wound bed. (Above, center) Insertion of 400 cc Hemovac catheter into
Reston™ spongy. (Below, center) Placement of Reston™ spongy on wound bed. (Above, right) Setting of Wall suction to -125
mmHg. (Below, right) Application of sealing & suction to wound.
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Table II. Reductive Degrees of Initial Wound Size & Changes of Discharge at Application 14 Days

Wound Size Discharge
Group Point 0 Point 1 Point 2 Point 3 Mean o ed  Decremsed O
(0%) (1-33%) (34-66%) (>67%)
Group A 0 0 3 2.40 point 0 5 5
Group B 0 1 4 2.45 point 0 11 11

o W #4 ﬂ*&Oﬂ 1 A% FATA Y] 717
o] tH(Table I). g4+ =17]
h A?L A= 3%0] 28(40%), 2
o] 32(60%) = B 2405 ©] AL Baoll A<= 350 6
d(54.5%), 27%0] 4#(36.3%), 13°] 18(9.2%)%2 H+
24551010tk A, Buizh SR 5] Aol A B A7
o Ars FAANCE Fo7 Apel7t gl =3 B
Tl 181 A4S, 59 o) AEE FAEe A
g Erdor Qal e 7 dEt ulg
A =4 AAlzo] olfgih g ar o|x A Fa
o

Aget F4eE o) ATlA 100%, B-ollA
91%7} €+1¥ 3l tH(Table II).

N

3 VACS] H]-8-& 200613 62 A, 2F
ol 2001%(14@%/94:147%31 d)ol AL 15l 2

sl 4 = 59 409l
cgﬂﬂ 139 AEE

’

S

82%9} 87%ﬂ H-&& Xé%‘%}%iv}(Table I10).

A% Aol 157(93.7%)°] 413k A4 A Bl
U Al o= Ade] 57 9] kAt 5 23 (40%) A
& o] SlH A ki MY F9ama 202 A

Table III. Application Expenses of Modified VAC and
Silver Material(per one dressing change at June, 2007)

Item Expenses (won)
Reston” spongy 3300

400 cc Hemovac & catheter 16110
Tegaderm” 550, 2310
Acticoat™ 31580, 49500*

Total 51540, 71220*

* if wound size >10 x 20 cm®

Aol ERIHA dth Al A FF AEES HolH
R4 159 A oAM= Als F, T Tl A%
HYloyg A AEEe 42 Sy om s Fo
S tH(Table IV). 18]3L A=, $ w#7H¢] Ws} of 7
£ el BAMoR o3 o)zt gl

=d 1

684 HAF FAFE 2 & o]F MRSE o= <1sk 8
x4cm? 7] FeEA WE AAE FAE Ydsisith
ALERAE AR AAR F, 309ze] WY Sdawy
Acticoat® S o] &3le] 20]& AA) X82 sk 1 A
I A7 SolzAo] FAHJN Fde A= A e
w 7 ArEde Fdd] 2o 59T Ful A dES
Aldgste] Ads AT &5 P BEHA &t

c = vE (Fig. 2)
55 WA B 109 2 T 378 (B0%)lA &
Table IV. Presence of Bacterial Species in Group A & B
Bacterial presence during study Number
Bacterial reversion
Start During End Group A Group B
_ + + 0 1 -
+ + + 3 6 -
+ - + 0 1 -
+ + - 1 2 +
+ - - 1 1 +
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(Right) Wound closure with latissimus dorsi
. (Right) 11 days after the application.

®

after the application of modified vacuum assisted closure with Acticoat™

®

the application of modified vacuum assisted closure with Acticoat .

Fig. 2. (Left) A 68-year-old male with 8 x 4 cm” open wound on the back due to MRSE infection. (Center) 20 days after
advancement flap.

Fig. 3. (Left) A 44-year-old female with 3 x 3 cm® open wound on the right great toe due to DM foot. (Center) 10 days
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VACE o] &3 49, tef 100 2]/ 4 el Bl-go] AR
o Ek’ elg BW dFdel 3We] = wd

3= 79, 2097Fe] VAC ©]-8-& 20008 ©]4e]
&4 £ 299

H
=
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& ghoh. olefgh H|-gA e HAgh
VACS] o] &S5 Asleh= ¥le=m sudn 18al
VACE %Olilé 717J %OJ g AR VACXHI%—
oA EHIE V%EH%L T 3] = oA qo] At 131
o= VACY A
Hol AgAo] AZIEHA =HA

2ol AA= A 60 7F A Y A mAE I
o] g5 o] ghr}? Lol A AN HEH o] vt
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71M, AZ W= F ]5401 dhe)| 2]ole] DNAC] 24 A3
sto] ML) F2A £ fFEe’ 1968 A &
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