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Abstract BACKGROUND CONTEXT: Wound dehiscence and surgical site infections (SSIs) can have a
profound impact on patients as they often require hospital readmission, additional surgical interven-
tions, 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.
PURPOSE: To assess the incidence of wound infection and dehiscence in patients undergoing
long-segment thoracolumbar fusion before and after the routine use of NPWT.
STUDY DESIGN: Retrospective study.
PATIENT SAMPLE: One hundred sixty patients undergoing long-segment thoracolumbar spine
fusions were included in this study.
OUTCOME MEASURES: Postoperative incidence of wound infection and dehiscence.
METHODS: All adult patients undergoing thoracolumbar fusion for spinal deformity over a 6-year
period at Duke University Medical Center by the senior author (CB) were included in this study. In
2012, a categorical change was made by the senior author (CB) that included the postoperative rou-
tine use of incisional NPWT devices after primary wound closure in all long-segment spine fusions.
Before 2012, NPWT was not used. After primary wound closure, a negative pressure device is con-
toured to the size of the incision and placed over the incision site for 3 postoperative days. We retro-
spectively review the first 46 cases in which NPWT was used and compared them with the
immediately preceding 114 cases to assess the incidence of wound infection and dehiscence.
RESULTS: One hundred sixty (NPWT: 46 cases, non-NPWT: 114 cases) long-segment thoraco-
lumbar spine fusions were performed for deformity correction. Baseline characteristics were similar
between both cohorts. Compared with the non-NPWT cohort, a 50% decrease in the incidence of
wound dehiscence was observed in the NPWT patient cohort (6.38% vs. 12.28%, p5.02). Similarly,
compared with the non-NPWT cohort, the incidence of postoperative SSIs was significantly de-
creased in the NPWT cohort (10.63% vs. 14.91%, p5.04).
CONCLUSIONS: Routine use of incisional NPWT was associated with a significant reduction in
the incidence of postoperative wound infection and dehiscence. � 2014 Elsevier Inc. All rights
reserved.
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Introduction

Despite the use of prophylactic antibiotics, advances
in surgical technique, and postoperative care, wound in-
fections, and dehiscence after spine surgery remain a
serious problem [1–6]. Numerous published studies have
reported rates of wound complications ranging from 2%
for simple discectomies to 15% after larger deformity
correction procedures; with increased risk associated
with spinal instrumentation [6–13]. The medical and fi-
nancial sequelae of such complications can be devastat-
ing. The cost of medical care for postoperative spinal
infection is greater than four times that of an uncompli-
cated case. In fact, the average ‘‘added cost’’ per patient
with wound infectious complications has been reported to
exceed $100,000 [4].

Wound infections lead to tissue breakdown and ulti-
mately wound dehiscence through interference with the
normal cellular mechanisms of wound healing and devi-
talization of underlying tissue [4,14,15]. Aggressive tissue
mobilization for wound closure without proper attention
to preservation of skin blood supply can lead to dehis-
cence and infection as devitalized tissue is a nidus for
bacterial infection. This is particularly true for larger
wounds, where presumably, there may be potential spaces
surrounded by devascularized tissue, often containing
metallic hardware [5,16,17]. Additionally, longer opera-
tive times potentially allow more infectious agents to be
introduced. Furthermore, prior operations, irradiated
surgical beds, and concomitant steroid therapy dramati-
cally increase the chance for wound dehiscence and
infection.

Negative pressure closure dressings after elective sur-
gery have been used in other surgical disciplines with good
clinical outcomes [5,11,16,17]. Negative pressure closure
dressings decrease fluid excess and edema around the
wound site and facilitate arteriolar dilation. As a result,
use of these devices improve microcirculation and reduce
bacterial colonization [5,11,16,17]. Whether routine use
of negative pressure closure devices reduce the incidence
of wound infections and dehiscence and the duration of
in-hospital stay remain unknown.

Although a growing number of studies have been per-
formed on nonspinal applications of negative pressure
wound therapy (NPWT), there remains a paucity of data
on this type of closure for the spine. The aim of the present
study is to assess the incidence of wound infection and
dehiscence in deformity patients undergoing multilevel
thoracolumbar fusion before and after the routine use of
NPWT.

Methods

Patient selection

The primary aim of this study was to determine whether
the routine use of NPWT in elective long-segment spine
fusions would result in fewer postoperative wound infec-
tions and dehiscence. Long-segment fusions were defined
as fusion constructs of four levels or greater. All adult pa-
tients undergoing thoracolumbar fusion for deformity cor-
rection at Duke University Medical Center over a 6-year
period by senior author (CB) were enrolled in this study.
The institutional review board approved this retrospective
review.

A retrospective review of hospital records from January
2007 to January 2013 was performed of adult patients at
our institution undergoing posterior thoracolumbar spinal
fusion for deformity correction by senior author (CB).
The inclusion criteria consisted of patients older than 18
years who had undergone multilevel (more than four verte-
bral levels) posterior spinal fusion using pedicle screws and
rod instrumentation at any level in the thoracolumbar spine
for deformity correction. The exclusion criteria included
the history of infections at the surgical site, severe coexis-
tent pathology that could confound the assessment of oper-
ative outcome (eg, rheumatoid arthritis, osteoarthritis,
metabolic bone disease), history of immunosuppression or
chronic systemic infection, and pregnancy.

Patient demographics, clinical presentation, comorbid-
ities, radiologic studies, and all treatment variables were
reviewed for each case.

Standard pre- and postoperative systemic prophylactic anti-
biotic regimen

All patients received standard systemic antibiotic pro-
phylaxis consisting of weight-based intravenous (IV) cefa-
zolin within 1 hour of surgical incision, followed by IV
cefazolin every 8 hours for 1 day. If the patient was allergic
to penicillin, weight-based IV clindamycin was used in-
stead. All patients were prepared with chlorhexidine. A
standard midline incision and open approach was used in
all cases. Fusion levels were determined based on the qual-
ity of bone and stability of the fracture. Before skin closure,
irrigation with 3 L of normal saline by pulse lavage was
performed.

Treatment and control cohorts
In 2012, a categorical switch was made by the senior au-

thor (CB) that included the routine use of negative pressure
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