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ABSTRACT
Introduction: Negative-pressure wound therapy is a therapeutic technique that uses a vacuum dress-

ing in order to promote healing in acute or chronic wounds. The continued vacuum draws out fluid from 
the wound and increases blood flow to the area. 

The aim of this study was to establish the effectiveness of negative pressure therapy increasing this 
way the chances of rehabilitation after knee prosthesis infections.

Material and method: 11 patients with septic complications after total knee joint replacement were 
involved into this study, from the Department of Orthopaedic and Traumatology of Bucharest Emergen-
cy University Hospital. In all of the cases negative pressure wound treatment was applied. The surgical 
approach was chosen according to the surgeon’s preferences or along the pre-existing surgical approach.

Results and discussions: Time from the knee arthroplasty to the clinical and biological manifesta-
tion of septic complications was about 35 days with limits between 21 and 42 days. In most cases we 
managed to keep the implant, the outcome obviously being conditioned by using the negative pressure. 
Knee infections are still a hazardous problem in orthopedic surgery. Negative-pressure system increased 
the granulation tissue formation and the local blood flow and enhanced the bacterial clearance function.

Conclusions: The clinical outcome in our cases indicates that the Negative-Pressure Wound Therapy 
can be a valuable contribution to the treatment of knee joint infections.
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INTRODUCTION

Negative pressure wound therapy 
(NPWT) or Vacuum-assisted Clo-
sure (VAC) has become a widely 
applied treatment of simple or 
complex soft tissue defects, ei-

ther in acute or chronic conditions (1,2). One 
of the most unlikely complications of joint re-
placements in Orthopedics is the septic evolu-
tion which remains a major challenge for sur-
geons. The use of negative pressure therapy 
aims to improve wound management of infec-
ted and dehisced wounds after joint replace-
ments. One of the main advantages of NPWT is 
that it doesn’t require daily dressings, which 
can be uncomfortable for some patients.

The main two physiological mechanisms 
which occurs during NPWT is: decrease of 
edema with fluid removal and the removal of 
soluble inflammatory molecules which may af-
fect the healing process (3,4). Chen et al in an 
experimental study showed that NPWT not 
only decreases edema but induces angiogene-

sis, and blood flow in the affected wound, 
which explains the dramatic response to this 
therapy in diseases like diabetes or venous ul-
cer in which microcirculation is affected (5).

The aim of our study was to present the dra-
matic outcome of NPWT after joint replace-
ments surgery, offering new possibilities in 
treatment for septic complications in orthope-
dics. 

MATERIAL AND METHOD

11 patients were treated, between 2010-
2013, in the Orthopedic Department of Bu-

charest Emergency University Hospital with a 
history of knee replacements, complicated 
with septic evolution at an interval of 21-42 
days postoperatively which manifested in de-
hisced wound or implant exposure. Near rou-
tine laboratory examination, inflammatory 
markers like C-reactive protein, erythrocyte 
sedimentation rate, white blood cells and fi-
brinogen were collected for all patients. Before 
the application of NPWT every patient under-
went mechanical and chemical debridement 
of the wound with antiseptic solutions like hy-
drogen peroxide solution and povidone iodine.

In the large skin defects that couldn’t be 
closed in the first attempt the procedure sup-
posed the use of high cellularity sponges that 
were inserted in the wound margins after being 
shaped to a correct size (Figure 1), which blocks 
the penetration of the devitalized tissue and 
blood clots in the vacuum system of the device. 
The entire area surrounding the surgical wound 
was covered with adhesive foil which delimits 
the aspiration area strictly to the level of the 
defect. Wounds, which were prepared with 
surgical and chemical debridement and had 
achieved primary suture were covered with 
several layers of a particular gauze soaked in 
saline and only after then was applied the iso-
lating wound foil. Above this foil was installed 
the drainage connected to the vacuum system 
which created negative pressure (Figure 2). 

RESULTS

The average interval, elapsed since joint re-
placement surgery to onset of sepsis, was 

35 days with limits between 21 and 42 days. 
Sex ratio was: 7 males and 4 females, age be-
tween 25 and 78 years old.

9 patients out of 11 showed a good biologi-
cal status without severe associated patholo-

FIGURE 1. A Skin defect, exposing the patella; B High cellularity 
sponges.

FIGURE 2. Negative pressure therapy.
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DISCUSSION

Negative pressure wound therapy has pro-
ven to be highly effective in septic compli-

cations of knee replacements surgery with hos-
pital and, in some extreme conditions, home 
applicability. One of the major advantages of 
this technique is that it replaces the 2-3 usual 
dressings per day for complex wounds, which 
sometimes are painful and uncomfortable for 
the patient, with a dressing for every 3-4 days 
(6-8). Microscopic studies showed that the col-
lagen fiber orientation after NPWT is more 
physiological than in normal wound therapy 
with daily dressing. Several studies showed that 
the main efficacy of NPWT is the mechanical 
effect, which reduces the edema, changes the 
biological pressure in the infected tissue and 
reduces inflammatory cytokines. It reduces the 
number of bacteria and stimulates angiogenesis 
with the activation of vascular endothelial 
growth factor (VEGF) (9). A recent experimen-
tal study on rats by Li XQ et al showed that in 
diabetic conditions angiogenesis is promoted 
by the use of NPWT with an increase of Angio-
poietin 1 (Ang-1) and a decrease of Angiopoi-
etin 2 (Ang-2) in the affected area as an inhibi-
tor of Ang-1 (10). These physiological changes 
in NPWT may be the explanation of the dra-
matic outcome of contaminated skin damages, 
diabetes and chronic venous insufficiency. An-
other interesting recent study by Zhu J. et a 
showed that continuous suction at -125 mmHg 
promote fracture healing, inducing bone for-
mation and reducing bone resorption, by the 
induce of periosteum-derived mesenchymal 
stem cells (P-MSCs)in the negative pressure 
area (11). This may explain the good results of 
NPWT in the treatment of open fractures and 

gies. The other 2 patients aged 71 and 76 years 
old respectively presented associated severe 
pathologies disease including diabetes and 
chronic venous insufficiency. The result of la-
boratory tests showed elevated markers of in-
flammation for all of patients and significantly 
higher in the two older patients with associated 
pathology. In 6 cases, the patients underwent 
primary arthroplasty for osteoarthritis of the 
knee. In 3 cases of bone tumor, reconstruction 
was achieved using modular prosthesis. In 2 
cases, the patients underwent revision surgery 
of the primary implant. Average negative pres-
sure was -125 mmHg, this therapy being ap-
plied immediately after the draining surgical 
intervention. The average duration of NPWT 
was 12.6 (SD ±3.80) days with a range be-
tween 6 and 18 days. In all patients, preopera-
tive fluid samples were collected from the 
wound and from the infected tissue area, which 
were sent to microbiological exam for culture 
and antibiotic sensitivity.

In 5 cases with primary knee implant and 
positive microbiological results, healing was 
achieved after rigorous surgical and chemical 
debridement, specific antibiotic therapy fol-
lowed by negative pressure therapy. In these 5 
cases the removal of the prosthetic implants 
was not necessary (Figure 3). In the other 6 
cases, due to the late diagnosis and the pres-
ence of an active fistula, the removal of the 
prosthesis was necessary in order to treat the 
infection.

In 2 cases with modular prosthesis recon-
struction after segmental resection with late 
septic manifestation (5-7 years) postoperative-
ly, healing was achieved after debridement of 
the wound followed by negative pressure ther-
apy (Figures 4). In the 3rd case of tumor pros-
thesis reconstruction with early sepsis, prosthe-
sis had to be removed and temporarily replaced 
with an orthopedic antibiotic-impregnated ce-
mented spacer was necessary (Figure 5).

In the 2 cases of revision arthroplasty, pa-
tients developed postoperative hematomas, 
due to the curative anticoagulant therapy for 
cardiac diseases. The microbiological results of 
the infected tissue samples confirmed the pre-
sence of Staphylococcus Aureus. In both cases, 
specific surgical maneuvers were performed 
followed by NPWT. 

FIGURE 3. 6 weeks follow-up aspect, after NPWT.
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tients were compliant to the treatment, the 
dressing being changed every 3 or 4 days, while 
a classical dressing required daily changes. 
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also in maintaining the stability of orthopedic 
implants in septic complications.

However this procedure of wound treat-
ment has been widely applied in different sur-
gical specialties, the selection of patients for the 
application of negative pressure therapy should 
be carefully made, paying attention at the fol-
lowings:

• Tolerability of pain in order to make 2-3 
dressings a week

• Wound position to perform wound de-
bridement and proper insulation

• Mental and cognitive status of the pa-
tient to accept the device and mobiliza-
tion with precautions

• The procedure is counter-indicated in 
patients with coagulopathies to exclude 
the risk of bleeding (12,13).

One of the main complications of NPWT is 
bleeding which can be severe in cases of vascu-
lar grafts and anticoagulant therapy. There are 
some cases reported in the literature with the 
worsening of infection (14). If a vacuum cannot 
be developed due to skin and tissue lesions or 
necrosis, and then the Negative-pressure 
wound therapy should not be used for infec-
tion management of the underlying implant.

The creation of a therapy concept is essen-
tial with respect to the treatment strategies of 
septic surgery and the causes of the infection. 
These circumstances led to application of 
guidelines in order to the correct use of NPWT 
(15).

Our study was in line with the main findings 
of other research papers and highlights the 
good outcome of wound healing with NPWT 
in orthopedic infections in patients with other 
associated diseases like diabetes, chronic ve-
nous insufficiency, etc. 

CONCLUSION

NPWT can be used to treat both early and 
late infected wounds with large defects of 

the skin and to manage wounds that under-
went primary suture. However early diagnosis 
and treatment is crucial for implant salvage and 
for a better outcome of the therapy. 

NPWT can be applied in different age 
groups and in different pathologies, paying at-
tention to contraindications.

In all of our patients, NPWT shortened and 
decreased the costs of hospitalizations. The pa-

FIGURE 4. A. Modular knee prosthesis; B. 6 weeks 
follow-up.

FIGURE 5. A. X-ray showing prosthetic implant 
with septic loosening of the components;  B. X-ray 
after implant removal showing an antibiotic 
impregnated cement spacer.
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