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Objective: To evaluate the results of negative-pressure wound therapy (NPWT) in the treatment
of surgical spinal site infections.

Materials and methods: The use of NPWT in postoperative infections after dorsal spinal
surgery (transforaminal lumbar interbody fusion plus posterior instrumentation) was studied ret-
rospectively. From February 2011 to January 2012, six patients (females) out of 317 (209 females;
108 males) were readmitted to our clinic with surgical site infections on postoperative day 14
(range 9-19) and were treated with debridement, NPWT, and antibiotics. We evaluated the
clinical and laboratory data, including the ability to retain the spinal hardware and recurrent
infections.

Results: The incidence of deep postoperative surgical site infection was six (1.89%) patients
(females) out of 317 patients (209 females; 108 males) at 1 year. All patients completed their
wound NPWT regimen successfully. An average of 5.1 (range 3-8) irrigation and debridement
sessions was performed before definitive wound closure. The mean follow-up period was 13
(range 12—16) months. No patient had a persistent infection requiring partial or total hardware
removal. The hospital stay infection parameters normalized within an average of 4.6 weeks.
Conclusion: The study illustrates the usefulness of NPWT as an effective adjuvant treatment
option for managing complicated deep spinal surgical wound infections.
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Introduction

Postoperative wound infection after spinal surgery is a serious though uncommon
problem, which still occurs despite the use of prophylactic antibiotics and advances in
surgical techniques and postoperative care.! Infection of the spine after instrumenta-
tion is a challenge for the spinal surgeon. The cumulative incidence of postoperative
spinal wound infections was found to be 0.6% for minimally invasive transforaminal
lumbar interbody fusion (TLIF) and 4.0% for “open” TLIF.? According to a National
Nosocomial Infection Surveillance report, several factors increase the rate of postop-
erative infections in common procedures, such as spinal fusions and laminectomies.?
Instrumentation increases the rate of infection, as do malnutrition, an extended pre-
operative hospital stay, and increased blood loss.*

Various treatment protocols for debridement, soft-tissue management, and anti-
biotic therapy have been recommended, but these have had mixed results. The use of
Vacuum-Assisted Closure® (VAC®; Kinetic Concepts, San Antonio, TX, USA), a type
of negative-pressure wound therapy (NPWT), in wound therapy has gained popularity
for the management of acute, subacute, and chronic wounds. By exposing the wound
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bed to controlled negative pressure, wound therapy removes
edema fluid, increases blood flow, decreases the bacterial
load, and stimulates the proliferation of reparative granula-
tion tissue. The NPWT system also assists the debridement
of necrotic tissue and acts as a sterile barrier. It has been used
successfully to treat open wounds of the extremities, thoracic
and abdominal walls, and pressure or diabetic ulcers.*¢
This retrospective study reports six patients in whom
NPWT was used as a new approach to treat deep subfascial
infections after dorsal spinal surgery based on temporary soft
tissue coverage with a reduction in the dead space and delayed
primary wound closure, without removing the implants.

Patients and methods

From February 2011 to January 2012, TLIF and posterior
instrumentation were performed in 317 patients (209 females;
108 males) at our clinic. Cancellous chip allografts were
used to fuse the arthrodesis site. All instrumentation used
was made of titanium (Teknomed Spinal instrumentation
Systems, Izmir, Turkey). Six of 317 patients were admitted
to our clinic approximately 2 weeks after spinal surgery, with
early surgical site infections and exposed instrumentation.
The infected wounds were in the lumbar region. The risk
factors, comorbidities, previous spinal surgery, preoperative
admission history, and medical records of the six patients
were reviewed. The laboratory evaluation included infection
markers, such as the erythrocyte sedimentation rate (ESR),
C-reactive protein (CRP) level, and white blood cell (WBC)
count. The infection sites of the six patients were also evalu-
ated with magnetic resonance imaging (MRI) if there were
any signs of osteomyelitis.

After completing the clinical, laboratory, and radiological
evaluations, the six patients were treated with serial debride-
ment and NPWT (Figure 1). The VAC® system was applied,
and intraoperative cultures were obtained at the first debri-
dement session. The intraoperative debridement involved
thorough lavage and the removal of all macroscopic contami-
nation, devitalized tissue, and allograft bone (Figure 2). After
cultures were obtained, parenteral antibiotic treatment was
administered for at least 4 weeks, and oral sulfamethoxazole
and trimethoprim (800 mg and 160 mg, respectively) 1-2
times a day was continued for at least 1 month further after
hospital discharge. The wounds were treated with a negative
pressure of 100 mmHg, applied continuously. The VAC®
dressings were changed at 3-day intervals until granulation
tissue formed, under sedoanalgesia and sterile conditions in
the operating room. When there was no drainage from the
wound, we closed the wound in anatomical layers.

Figure | Pre-VAC spinal wound (A); after application of the VAC device (B).
Abbreviation: VAC, vacuum-assisted closure.

All of the patients were evaluated for eradication of
infection, using clinical, radiological, and laboratory indi-
cators, such as the presence of spinal pseudarthrosis, ESR,
CRP level, WBC count, wound culture negativity, and need
for additional surgery after application of the VAC® system.
All patients were evaluated for a minimum of 6 months after
definitive closure of the subfascial wound infection.

Results

Of the TLIF patients, 65.9% were female, and all of the
patients with surgical site infections were female. At our
clinic, the incidence of surgical spinal infection after open
TLIF and posterior instrumentation was 1.89%. The mean
age of the infected patients was 55.6 (range 49—62) years.
Comorbidities included diabetes, chronic renal failure,
alcohol abuse, obesity, malnutrition, rheumatoid arthritis,
and smoking. All patients underwent the same procedure
(TLIF plus posterior fusion with instrumentation) in the
lumbar spinal region as the index operation (Table 1). A
combination of superficial and deep drains was used in the
primary procedure in all cases. The average surgery time was
2.1 (range 1.8-3) hours. The infection presented a mean of
14 days after surgery. Overall, an average of 5.1 (range 3-8)
debridement and irrigation procedures was performed before

Figure 2 After surgical debridement and before VAC application.
Abbreviation: VAC, vacuum-assisted closure.
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Abbreviations: IV, intravenous; MRSA, methicillin-resistant Staphylococcus aureus; postop, postoperative; TLIF, transforaminal lumbar interbody fusion; VAC, vacuum-assisted closure; yrs, years.

the definitive wound closure operation. The average time
of previous spinal surgery to first revision surgery was 14
(range 9-19) days and VAC® duration of patients was 15.5
(range 9-24) days. The average follow-up of the infected
patients was 13 (12—16) months.

All patients were started on parenteral ampicillin/
sulbactam (1 g), and received one to four doses as empirical
broad-spectrum antibiotic therapy until culture results and
antibiograms were available; then, the treatment was changed
to a more specific antibiotic. Culture specimens from all
patients were positive for methicillin-resistant Staphylococcus
aureus (MRSA). Therefore, ampicillin/sulbactam therapy
was stopped and parental teicoplanin therapy was started,
at 400 mg twice daily as the initial dosage and continued at
400 mg once a day after the second day. The average duration
of parenteral antibiotic therapy was 6.6 (range 5—8) weeks.
Culture negativity and normalization of laboratory markers
occurred at an average of 4.6 (range 3—6) weeks. All patients
achieved clean closed wounds with retention of the instru-
mentation. At 2 months after the first debridement, follow-up
MRI showed no signs of infection radiologically. The mean
follow-up period was 13 (range 12—16) months.

Discussion

First of all, we evaluated this situation as hospital-acquired
infections. So, we developed a multidisciplinary clinical
approach, and our sterilization program and infection control
protocols were reviewed.

We now believe that preoperative patients should be
tested with nasal and rectal swabs, and if they are positive,
they could be pretreated with oral preoperative antibiotics that
would provide better MRSA coverage. This may lessen the
chance of infection. Also, education is key to infection pre-
vention. Experienced nurses, such as nurse practitioners,
clinicians, or preceptors, should be diligent in teaching new
nurses about hand hygiene, gloving, sterile techniques, and
high-risk patients.

In our experience, NPWT is a useful tool in the complex
management of deep infections in spinal wounds. Although
we had some success treating patients with the NPWT device,
the number of patients in this retrospective review was too
small and the follow-up period too short to thoroughly evalu-
ate the effectiveness of the NPWT system.

The reported rate of spinal infection increases with the
complexity of the procedure, ranging between 0.6% and 4%.>
The added benefit of the NPWT device over simple irrigation,
debridement, and open-wound treatment is the effect of
continuous negative pressure on wound healing (ie, fluid
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removal, increased circulation, and granulation tissue
regeneration).’

In most studies, the NPWT dressing was placed after
debridement and irrigation of the wound.®'° Yuan-Innes
et al reported the successful use of NPWT in two patients
with infected and exposed spinal hardware.!! Mehbod et al'2
described 20 cases in which NPWT was used in the manage-
ment of deep wound infections occurring after spinal fusion
procedures and reported clean closed wounds without hard-
ware removal in all cases.'? In their series, approximately
2.2 (range 2-3) procedures were required until definitive
closure, which occurred on average 7 (range 5-14) days
after the initial placement. Our patients needed more deb-
ridement sessions and a much longer NPWT duration until
wound closure than was reported by Mehbod et al.!> The
difference might have resulted from our aggressive treat-
ment strategy.

Lehner et al'? reported results of the treatment of infected
orthopedic implants with NPWT, with instillation in
32 patients treated after a diagnosis of early or late implant
infection.! In that multicenter, prospective, nonrandomized
study, 86.4% of the patients with acute implant infections
and 80% with chronic infections were treated successfully.
The mean duration of NPWT was 16.3 days. Our results are
consistent with theirs, but our NPWT system did not have
an instillation option.

Other articles reporting case series, and individual cases
have addressed potential complications associated with
NPWT use, although none of these articles has appeared in
the spine literature. Clinicians generally mention the risk
of pain due to the sponge volume and negative pressure,
the growth of granulation tissue into the sponge, possible
minor bleeding at dressing changes, odor, and skin erosion
around the suction tube.'*'* No complications developed in
our cases.

In our opinion, the key component of the successful
treatment of infections after dorsal spine surgery is operative
management with repeated second-look operations and copi-
ous debridement. We do not use a local irrigation system for
infected wounds because we believe that these systems limit
the irrigation to a small part of the wound. As a technique
for reducing the dead space and conditioning the wound, the
NPWT dressing has important merits: the temporary closure
prevents contamination and desiccation of the wound and
protects it from injury.

In summary, an NPWT system is an effective adjunct in
closing postoperatively infected spinal wounds and reduces

the need for hardware removal during treatment. Infections
caused by multiple bacterial species or MRSA are more likely
to need repeat debridement and NPWT.

Disclosure
The authors report no conflicts of interest in this work.
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