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Introduction

Abstract
Background: Surgical site infections (SSIs) can have a
profound impact on patients as they often require hospital
readmission, additional surgical interventions, lengthy intravenous antibiotic administration, and delayed rehabilitation.
Negative pressure wound therapy (NPWT) exposes the
wound site to negative pressure, resulting in the improvement of blood supply, removal of excess fluid, and stimulation of cellular proliferation of granulation tissue. In this
study, we investigated the clinical efficacy of the vacuum
sealing drainage technique (VSD) for treating early infection
after Total Hip Arthroplasty (THA).
Method: We reviewed the database of all patients treated
at our center to identify those patients with infection after
THA from Jan 2008 to Jan 2012. A total 1245 patients were
performed THA, and 16 patients occurred infection. There
were 6 male and 10 female. All the 16 patients went through
a surgery probing the wound and thorough debridement
was performed to remove the infected tissue and pus and
implanted an VSD.
Results: Healing was successful for 16 patients (100%). All
16 patients occurred infection in three months after THA.
The infection rate was 1.29%. All 16 patients occurred sinus
and intra-articular infection. VSD was performed two times
in 11 patients, and three times in 5 patients. After VSD
and antibiotics treatment with mean 36-month follow-up,
the patients had no evidence of infection and no infection
recurred.
Conclusion: In this study, we found that VSD can control
infection ideally, and the cure rate was 100%. We suggested
that VSD can be a perfect treatment programs for patients
with infection after HTA in acute phase.
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Total hip arthroplasty (THA) is indicated for treating
chronic refractory joint pain and some types of proximal
femoral fractures. It is one of the most successful operations in orthopaedic surgery with outstanding long-term
outcomes in terms of reduction of pain and restoration
of function [1]. However, increasing incidence of revision due to infection after primary total hip arthroplasty
(THA) has been observed in different countries during
the last decade [2,3]. Infection of a total hip prosthesis
is a potentially catastrophic event associated with an
increased risk of postoperative complications and with
significant impairment in function and quality of life
[4]. Moreover, the cost of treating patients with infected
total hip prostheses is high [5]. Therefore, strategies for
preventing and treating infections are important.
Infection following THA can be classified based on
the timing of infection: early is defined as occurring
within 1 month of prosthesis implantation, delayed occurring between 1 month and 1 year, and late infection
occurring more than 1 year after implantation [6]. For
infection after THA, there are numerous reports of successful results of infection control. However, most of
them are related to stage revision and long-term antibiotic suppression therapy [7,8]. The economic burden,
physical and psychological damage were enormous for
patients. Therefore, early diagnosis and treatment are
important for avoiding stage revision.
Since its introduction into clinical care over a decade
ago, negative pressure wound therapy (NPWT) has become a prevalent treatment modality used to promote
the healing of acute wounds, chronic wounds, and skin
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Table 1: Patients demographic characteristics.
ID
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Gender
F
F
M
F
M
M
M
M
F
M
M
F
M
M
M
F

Age
65
68
75
72
69
71
66
67
70
58
57
53
47
76
82
73

Body weight (kg)
68
62
69
60
70
68
70
72
63
72
54
58
76
69
70
68

Diagnosis
femoral neck fracture
Femoral neck fracture
Femoral neck fracture
Femoral neck fracture
IAFHN
Femoral neck fracture
Femoral neck fracture
IAFHN
IAFHN
Femoral neck fracture
IAFHN
Femoral neck fracture
Femoral neck fracture
IAFHN
Femoral neck fracture
Femoral neck fracture

grafts. The exact mechanism of NPWT wound healing
is still an active area of research; nevertheless, evidence
suggests it is accomplished through increasing blood
circulation by angiogenesis, removing edema, increasing granulation tissue formation, and decreasing bacteria counts, all while increasing patient comfort. In this
study, we reported the vacuum sealing drainage technique (VSD) for treating early infection after THA. Vacuum sealing drainage is already in widespread use for
wound restoration in orthopedic departments. It facilitates deferred restoration by providing optimal protection for fresh wounds. Especially for infected tissue, early radical debridement and provisional VSD cover can
elicit inflammatory adequately, improve local microcirculation and promote wound recovery. Here, we posed
the following questions: (1) Whether the VSD is useful
for controlling early infection after THA? (2) Whether
prosthesis needed be removed? (3) Whether the patients
need a stage revision?

Area of surgical incision
Left
Right
Left
Right
Right
Right
Left
Left
Right
Left
Right
Right
Right
Left
Right
Left

Type of surgery
THA
THA
THA
THA
THA
THA
THA
THA
THA
THA
THA
THA
THA
THA
THA
THA

Risk factors
Diabetes
NO
Smoking
Hypertension
Smoking
Smoking
Smoking
Smoking
NO
Diabetes
NO
Diabetes
Diabetes
Smoking
Smoking
NO

a

b

Materials and Methods
Patients
We reviewed the database of all patients treated at
our center to identify those patients with infection after
THA from Jan 2008 to Jan 2012. A total 1245 patients
were performed THA, and 16 patients occurred infection. There were 6 male and 10 female. The mean age
at the time of initial surgical treatment was 65 (range,
41-86) years, and the mean follow up was 36 (range, 1848) months. The underlying diagnosis leading to the primary THA was idiopathic aseptic femoral head necrosis
(IAFHN) in five patients, acute femoral neck fracture in
eleven patients (Table 1).

Diagnosis
A diagnosis of infection was made when there was
drainage of pus, positive culture of aspirated fluid and/
or tissue, or histological evidence of infection [9]. When
the culture was negative, final diagnosis was made by the
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c

d
Figure 1: a) Infection after THA; b) VSD was performed; c)
VSD was removed and incision was sutured with drainage; d:
Infection was recovery.
• Page 2 of 5 •

DOI: 10.23937/2469-5718/1510051

ISSN: 2469-5718

Table 2: Patients clinical character characteristics.
Patient Infection
ID
time
(days
after
surgery)
1
42
2
45
3
48
4
44
5
40
6
50
7
35
8
9
10

62
30
28

11
12
13

57
64
39

14
15
16

25
37
32

Bacteria cultured

Antibiotics
(IV/days)

Discharge VSD
VSD
Time
Reoperation Skin
medications change duration to dry
necrosis/
6 months
times (days) wound
blistering
(days)

Staphylococcus aureus
Staphylococcus aureus
Staphylococcus aureus
Staphylococcus aureus
Staphylococcus aureus
Staphylococcus aureus
Staphylococcus
epidermidis
Staphylococcus aureus
Staphylococcus aureus
Staphylococcus
epidermidis
Staphylococcus aureus
Staphylococcus aureus
Staphylococcus
epidermidis
Staphylococcus aureus
Staphylococcus aureus
Staphylococcus aureus

Vancomycin/20
Vancomycin/22
Vancomycin/21
Vancomycin/26
Vancomycin/22
Vancomycin/20
Vancomycin/22

Rifampicin
Rifampicin
Rifampicin
Rifampicin
Rifampicin
Rifampicin
Rifampicin

2
2
2
3
2
2
2

20
22
21
26
22
20
22

22
24
23
28
23
22
24

NO
NO
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
NO

Vancomycin/27 Rifampicin
Vancomycin/21 Rifampicin
Vancomycin/21 Rifampicin

3
2
2

27
21
21

29
23
24

NO
NO
NO

NO
NO
NO

Vancomycin/25 Rifampicin
Vancomycin/23 Rifampicin
Vancomycin/21 Rifampicin

2
2
2

22
21
21

25
23
24

NO
NO
NO

NO
NO
NO

Vancomycin/27 Rifampicin
Vancomycin/26 Rifampicin
Vancomycin/27 Rifampicin

3
3
3

27
26
27

29
27
29

NO
NO
NO

NO
NO
NO

a

temperature when compared with the contralateral limb
and pus oozing from a recent puncture site at the affected site. The pain in the affected limb during physical examination was out of proportion to the external physical
appearance of atypical cellulitis. Based on the above, the
decision to proceed to the operating room was taken and
the initial aggressive and wide surgical debridement led
to the evacuation of an extended pus collection in the superior anterior femoral muscular compartment and the
removal of necrotic muscle tissue (myonecrosis affected
the middle head of the quadriceps muscle mostly). The
evacuated necrotic tissue area was in direct contact with
the femoral vessels. Tissue samples and cultures were
taken and sent to the microbiology department. Vacuum
sealing drainage device was applied to the traumatic site
(Figure 1a and Figure 1b).The patient was subsequently admitted to the surgical ward to support the basic life
systems and monitor the response to therapy.

VSD device
b
Figure 2: a) Preoperative X-ray; b) Postoperative X-ray.

surgeons’ clinical decision based on clinical symptoms,
signs, and laboratory data. Our cut-offs for abnormal
laboratory findings were: erythrocyte sedimentation rate
(ESR) greater than 25 mm/hr, C-reactive protein (CRP)
greater than 8 mg/L, and joint aspirate white blood cell
count (WBC) greater than 2000/μL with polymorphonuclear differential count greater than 65% [10,11].
Physical examination of the inflamed limb revealed
a discolored and oedematous femoral region, increased
Liu et al. Int J Sports Exerc Med 2017, 3:051

VSD dressing was produced by Weisidi Medical
Technology Co., Ltd located in Wuhan, China (Specifications: 150 mm × 100 mm × 9 mm; 150 mm × 50 mm ×
9 mm), which interpolated with porous silicone drainage
tube. Biological semipermeable membrane was produced
by Smith & Nephew Medical Technology Co., Ltd. Vacuum device was keep at 0.02-0.04 kPa in sickroom. All
of the abovementioned materials were packaged in an
aseptic manner.

Operative technique
Based on the physical examination, the decision to
proceed to the operating room was taken and the initial
aggressive and wide surgical debridement led to the evac• Page 3 of 5 •
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uation of an extended pus collection in the superior anterior femoral muscular compartment and the removal of
necrotic muscle tissue (myonecrosis affected the middle
head of the quadriceps muscle mostly). The evacuated
necrotic tissue area was in direct contact with the femoral vessels. Tissue samples and cultures were taken and
sent to the microbiology department. Vacuum sealing
drainage device was applied to the traumatic site (Figure
1b).The patient was subsequently admitted to the surgical ward to support the basic life systems and monitor the
response to therapy.
Under general anesthesia with endotracheal intubation, the patients were placed lateral position. After
routine disinfection, the skin was incised along the distal end of original incision, which included the ulcerated
wounds. Probing the wound and thorough debridement
were performed to remove the infected tissue and pus.
During the procedure, several samples were sent for culture and sensitivity tests, and histological evaluation.
Then the wound was washed repeatedly with large quantities of saline solution and hydrogen peroxide. After
initial extensive debridement wounds were filled with a
Poly (vinyl alcohol) shrink formaldehyde bubble using
porous silicone drainage tube according to the wound
size. The Poly (vinyl alcohol) shrink formaldehyde bubble was stuck to the healthy skin, and the wound was then
closed with Poly amino acid ethylester films (Figure1a
and Figure 1b).

Postoperative management
Vacuum device was keep at 0.02-0.04 kPa in sickroom
and observed daily. Saline should be used to rinse if there
was a blockage in drainage tube. Initial empiric antibiotic
coverage included high dose vancomycin (1g Q12h, i.v.).
It was later adjusted to cover the cultured microorganisms. All patients were accepted iv antibiotics (vancomycin) treatment until the VSD removed, while they were at
hospital, and the all patients took rifampicin capsules for
half years since they were discharged from hospital. The
choice of antibiotics was up to the results of culture of aspirated fluid or blood and drug sensitiveness test. A second VSD dressing was decided according to the soft tissue situation and sinus recovery. The VSD was changed
every week until the culture of aspirated fluid and tissue
both were negative, which would be done three times.
We closed the wound after the VSD was removed. And
a drainage would be left for 3 days (Figure 1c, Figure 1d,
Figure 2a and Figure 2b).

Results
All 16 patients occurred infection in three months after THA. The infection rate was 1.29%. All 16 patients
occurred sinus and intra-articular infection. VSD was
performed two times in 11 patients, and three times in 5
patients. After VSD and antibiotics treatment with mean
36-month follow-up, the patients had no evidence of infection and no infection recurred (Table 2).
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Discussion
VSD is a kind of surgical technological innovation
which applied to treat trauma, infection and osteomyelitis and so on. It is a new method of deep drainage which
can remove the secretions and necrotic tissue of lacunar or wound. Especially for infection tissue, pus can be
drained continuously and totally. And the tissue can be
kept in a healthy microenvironment which promotesinfection healing.
Surgical site infection is a major concern for surgeons
in all specialties [12]. Infection after THA is rare but
potentially devastating. While the risk of infection after
primary THA has been reduced to approximately 1% in
most cases [13-15], there remain a substantial percentage
of patients who became reinfected after two-stage reimplantation. These reinfections can be extremely difficult
to eradicate, costing too much per revision. However,
two-stage arthroplasty is still considered the standard
therapeutic approach [16-18] for infection after THA. In
general, retention treatment reportedly has lower success
rates than staged revision arthroplasty [19,20]. However, there was no study had reported using VSD for controlling the infection after THA to avoid stage revision.
In this study, we got an exciting result that VSD can
control deep infection in acute phase after THA. What’s
more, the prostheses can be retained, and a stage revision
was not required. This technique alleviated patient’s sufferings and economic burden.
In Choi HR’s study [11], they reported that in the retention and removal groups, infection control rates were
50% and 78% after initial treatment, and 68% and 82% at
latest follow-up, respectively. Most patients (28/38, 78%)
received retention treatment in the acute phase and all
patients received removal treatment in the chronic phase
(n = 55). In our study, all the patients suffered infection
in acute phase, and the infection control rates were 100%
using retention treatment with VSD. We analyzed that
the infection was limited and prostheses was stable in
acute phase, so that VSD can control infection ideally
and can be a first choice for infection after HTA in acute
phase.

Conclusion
Infection is a kind of common and serious complication after total hip arthroplasty. Stage revisions always
bring sufferings and economic burden to patients. In this
study, we found that VSD can control infection ideally,
and the cure rate was 100%. We suggested that VSD can
be a perfect treatment programs for patients with infection after HTA in acute phase.
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