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Vacuum-assisted closure (VAC) therapy in the management of
wound infection following renal transplantation
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Abstract

Objectives: Wound infection in the setting of immunosuppressed state such as renal transplantation (RT) causes
significant morbidity from sepsis, prolongs hospital stay and is expensive. Vacuum-assisted closure (VAC)
therapy is a new technigque of management of wound based on the principle of application of controlled negative
pressure. The aim of this study was to assess the efficacy of VAC therapy in the management of wound
infection following RT.

Materials and methods: This is a prospective study of a cohort of 180 consecutive RTs performed over a
period of 4 years, where the data were retrieved from a prospectively maintained computerised database and
case-notes.

Results: 9 of 180 (5%) patients developed wound infection following RT which led to cavitations and
dehiscence with copious discharge, and refused to heal with conventional treatment. All 9 cases were treated
with VAC therapy. The VAC system was removed after a median of 9 (range 3-30) days when discharge from
the wound ceased. Four patients were discharged home with portable VAC device and managed on an outpatient
basis, where the system was removed after a median 5.5 (range 3-7) days. The median hospital stay after
initiation of VAC therapy was significantly shorter (5, range 2-12 days) than on conventional treatment prior to
VAC therapy (11, range, 5-20 days) (p=0.003). Complete healing was achieved in all cases.

Conclusions: The use of VAC therapy is an effective and safe adjunct to conventional and established treatment
modalities for the management of wound infection and dehiscence following RT.

Key words: Renal transplantation, wound infection, vacuum-assisted closure therapy

Wound infection and dehiscence in the setting
of immunosuppressed state such as renal
transplantation (RT), causes significant morbidity,
which results in prolonged hospitalisation, and
delays recuperation. Despite improvement in the
surgical techniques and perioperative antibiotics
prophylaxis, post-operative wound infection,
particularly deep wounds with cavitations,
continues to remain a serious and expensive
problem. Vacuum-assisted closure (VAC) therapy
is a new modality of managing open wounds which
is taking its place as an effective and inexpensive
treatment for acute and chronic wounds and is
being used increasingly in all surgical specialties.*
We report our first-hand experience of managing
deep wounds by using VAC therapy in 9 patients
following RT and discuss the pertinent evidence
which supports its use in surgical practice.

Materials and methods

Nine out of 180 (5%) patients, who underwent RTs
over a period of 4 years beginning October 2002,
developed deep wound infection with dehiscence
which was associated with copious discharge. All
9 patients had received kidneys from deceased
donors and their demography is shown in Table 1.
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Table 1 Patient demography

Patient Age Sex Immunosuppressive regimen Days with VAC Therapy
1 46 F C,MM,P 5

2 59 F C,AP 10

3 30 M C, AP 8

4 55 M C,AP 10

5 39 M C,MM,P 5

6 55 F T,AP 15

7 41 M C, AP 3

8 67 M C,MM,P 30

9 56 F T,MM,P 5

C: Ciclosporin A, A: Azathioprine, P: Prednisolone, T: Tacrolimus, MM: Mycophenolate mofetil, M: Male, F: Female

The Device and the Principles of VAC therapy

The VAC system consists of open-cell white
polyvinyl alcohol (PVA) foam or the black
polyurethane (PU) ether foam dressing which is
fashioned to specific size and shape of the wound
and placed into the wound. An evacuation tube
with side ports is embedded in the foam (Fig land
2), thus ensuring equal distribution of pressure to
all spaces within the system. The wound site is
then covered with an adhesive drape, thereby
converting an open wound into a controlled closed
wound. The evacuation tube is connected to a
canister where the effluent fluid from the wound is
collected, and the latter is connected to the
adjustable vacuum pump (Figures 3 and 4), which
generates a negative pressure between 25-200 mm

Fig 1 Wound packed with PVA foam

Fig 3: Suction pump (Front View)

Hg. The foam is changed at the bedside every 48
hours and the wound is re-examined.

The principle of this therapy is based on the
application of uniform negative subatmospheric
pressure, which helps draw wounds closed, and
removes infectious material and interstitial fluid.
This leads to tissue decompression, enhances
dermal perfusion and promotes granulation tissue
formation and healing.>* VAC device should not
be used if it causes excessive pain, psychological
intolerane or if there has been no healing response
after two successive dressings. Likewise, it is
contraindicated in the presence of pus or excessive
bleeding.

Fig 2 Evacuation tube over the PVA foam

Fig 4 Suction pump with canister in situ (Side view)



Methods

The wound were managed initially in the
conventional manner with percutaneous drainage of
localised collections and regular change of
dressings. Appropriate antibiotics were
administered when swab from the wound grew
pathogenic organisms. As the wounds were deep
with cavities and discharge persisted, they were
treated with institution of VAC device (KCI
Medical Limited, UK) (Fig 1-4). After cleaning
the wounds with saline the device was fitted as
described above, and a continuous suction at a
pressure of 100 mm Hg was applied. Every 48 to
72 hours, the VAC system was changed under
aseptic conditions in the ward. After removal of
old dressing, the wound was inspected and swab
was taken for bacterial culture and sensitivity tests.
One patient required debridement of necrotic
tissues under general anaesthesia in the operating
theatre on one occasion. The device was removed
once the discharge has ceased and the wound was
dressed regularly in the conventional manner until
healed.

Results

The VAC therapy was tolerated well by all patients
and remained comfortable and mobile with the
device in situ. There was progressive reduction in
the size of the wound and development of healthy
granulation tissue was evident in all cases. Precise
measurement of the volume of the discharge was
not possible as the sponge present in the canister
absorbed the fluid and also the continuous suction
led to coagulation of the discharge. Removal of the
VAC system was done after a median of 9 (range
3-30) days. 4 patients were discharged home with
a portable version of the VAC device in situ and
managed on an outpatient basis, where the
treatment lasted for a median of 5.5 (range 3-7)
days. The median hospital stay after initiation of
VAC therapy was significantly shorter (5, range 2-
12 days) than on conventional treatment prior to
VAC therapy (11, range 5-20 days) (p=0.003).
There were no VAC device-related complications
and complete healing was achieved in all 9
patients.

Discussion

Surgical drainage is fundamental to surgical
practice and is used with the aim of minimising
post-operative collection formation and wound
healing problems. The practice of exposing a
wound to sub-atmospheric pressure for an extended
period to promote debridement and healing was
first described by Wim Fleischmann from Germany
in 1993. He reported successful use of this
technique in 15 patients with open fractures which
led to marked proliferation of the granulation tissue
with no bone infection.> VAC provides a new
paradigm that can be used in concert with a wide

variety of standard existing surgical techniques.
Louis Argenta and Michael Morykwas from the
USA were the first to introduce VAC therapy in
1997 for the treatment of pressure sores and
chronic wounds and since then, its use has been
extended to other specialities, particularly to the
infection and dehiscence of infected sternal wounds
following cardiac surgery.> ” VAC therapy has
helped treat more than 800,000 patients globally in
all care settings, from acute to extended home care
settings.”® Up to date, there are over 300 peer-
reviewed articles published as the body of clinical
evidence, which support VAC therapy.

Soft tissue loss from infectious, vascular, and
traumatic disorders often results in poor healing
and painful wounds, where VAC therapy has been
used as an adjunct to prepare the wounds for
definitive treatment at a later date. The successful
use of VAC therapy for the treatment of pressure
sores, exposed bones following deep burns, ulcers
of vascular aetiology, abdominal wall defects in
neonates with giant omphalocele, and wound
dehiscence following laparotomy for peritonitis and
trauma have been well documented in the
literature.’®** The contraindications for application
of VAC therapy are presence of fistulae related to
the site of VAC therapy, necrotic tissues in the
eschar, untreated osteomyelitis and malignancy in
the wound.™

Research endeavours are underway to elucidate the
biomechanical effects induced by VAC therapy and
it is hypothesised that the application of
micromechanical forces may stimulate wound
healing through promotion of cell division,
angiogenesis, and local elaboration of growth
factors."®*" Animal studies have demonstrated that
this technique optimizes blood flow, decreases
local tissue oedema, and removes excessive fluid
from the wound bed. These physiologic changes
facilitate the removal of bacteria from the wound.*®
Additionally, the cyclical application of sub-
atmospheric pressure alters the cytoskeleton of the
cells in the wound bed, triggering a cascade of
intracellular signals that increases the rate of cell
division and subsequent formation of granulation
tissue."* %

In our own experience, use of VAC therapy
assisted healing of the wound, reduced hospital
stay significantly and simplified the management
of wound, both for the patients and the nursing
staff.  Four patients, who were managed as
outpatients with the VAC device in situ, attended
hospital for change of dressings and assessment of
wound on alternate days, managed the device at
home without any problem. The device provided a
sterile and closed system of drainage with reduced



risk of

cross-infection, which has serious

implications in the setting of immunosuppression.
The VAC therapy is a valuable adjunct in the
management of wound infection following RT and
a prospective study to examine the usefulness of
VAC therapy will be worthwhile.

References

1.

Argenta LC, Morykwas MJ, Marks MW, et al.
Vacuum-assisted closure: state of clinic art.
Plast Reconstr Surg 2006; 117(7 Suppl):127S-
142S.

Banwell P, Withey S, Holten I. The use of
negative pressure to promote healing. Br J
Plast Surg 1998; 51(1):79.

Timmers MS, Le Cessie S, Banwell P, Jukema
GN. The effects of varying degrees of pressure
delivered by negative-pressure wound therapy
on skin perfusion. Ann Plast Surg 2005;
55(6):665-71.

Jones SM, Banwell PE, Shakespeare PG.
Advances in wound healing: topical negative
pressure therapy. Postgrad Med J 2005;
81(956):353-7.

Fleischmann W, Strecker W, Bombelli M,
Kinzl L. [Vacuum sealing as treatment of soft
tissue damage in open fractures]. Unfallchirurg
1993; 96(9):488-92.

Morykwas MJ, Simpson J, Punger K, et al.
Vacuum-assisted closure: state of basic
research and physiologic foundation. Plast
Reconstr Surg 2006; 117(7 Suppl):121S-126S.
Argenta LC, Morykwas MJ. Vacuum-assisted
closure: a new method for wound control and
treatment: clinical experience. Ann Plast Surg
1997; 38(6):563-76; discussion 577.

Clubley L, Harper L. Using negative pressure
therapy for healing of a sternal wound. Nurs
Times 2005; 101(16):44-6.

O'Connor J, Kells A, Henry S, Scalea T.
Vacuum-assisted closure for the treatment of
complex chest wounds. Ann Thorac Surg
2005; 79(4):1196-200.

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

Kilbride KE, Cooney DR, Custer MD.
Vacuum-assisted closure: a new method for
treating patients with giant omphalocele. J
Pediatr Surg 2006; 41(1):212-5.

Caniano DA, Ruth B, Teich S. Wound
management with vacuum-assisted closure:
experience in 51 pediatric patients. J Pediatr
Surg 2005; 40(1):128-32; discussion 132.

Scott BG, Feanny MA, Hirshberg A. Early
definitive closure of the open abdomen: a quiet
revolution. Scand J Surg 2005; 94(1):9-14.
Lambert KV, Hayes P, McCarthy M. Vacuum
assisted closure: a review of development and
current applications. Eur J Vasc Endovasc
Surg 2005; 29(3):219-26.

Stone PA, Hass SM, Flaherty SK, et al.
Vacuum-assisted fascial closure for patients
with abdominal trauma. J Trauma 2004;
57(5):1082-6.

Mendez-Eastman S. Vacuum Assisted Closure
advanced therapy system troubleshooting
guide. Plast Surg Nurs 2006; 26(1):37-9.
Saxena V, Hwang CW, Huang S, et al.
Vacuum-assisted closure: microdeformations
of wounds and cell proliferation. Plast
Reconstr ~ Surg  2004;  114(5):1086-96;
discussion 1097-8.

Whelan C, Stewart J, Schwartz BF. Mechanics
of wound healing and importance of Vacuum
Assisted Closure in urology. J Urol 2005;
173(5):1463-70.

Morykwas MJ, Argenta LC, Shelton-Brown
El, McGuirt W. Vacuum-assisted closure: a
new method for wound control and treatment:
animal studies and basic foundation. Ann Plast
Surg 1997; 38(6):553-62.

Venturi ML, Attinger CE, Mesbahi AN, et al.
Mechanisms and clinical applications of the
vacuum-assisted closure (VAC) Device: a
review. Am J Clin Dermatol 2005; 6(3):185-
94.

Stechmiller JK, Kilpadi DV, Childress B,
Schultz GS. Effect of Vacuum-Assisted
Closure Therapy on the expression of
cytokines and proteases in wound fluid of
adults with pressure ulcers. Wound Repair
Regen 2006; 14(3):371-4.



