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ence 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.
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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
kane from ClinicalKey.com by Elsevier on May 17, 2019.
 Copyright ©2019. Elsevier Inc. All rights reserved.



Context
There is increased interest in the use of incisional nega-

tive pressure wound therapy (NPWT) to decrease the

risk of surgical site infection and wound-related compli-

cations in patients undergoing complex spine surgical

interventions. The level of evidence supporting such

techniques is admittedly poor. The authors sought to ad-

dress this by performing a quasi-experiment using the

practice discontinuity of a single surgeon.

Contribution
The authors report that use of NPWT resulted in a 50%

decrease in the incidence of wound dehiscence and an

approximate 30% reduction in surgical site infections.

Implications
The results of this study reinforce findings associated

with the use of NPWT in other surgical disciplines.

Nonetheless, this remains a retrospective analysis per-

formed among a heterogeneous case series. While there

was no significant difference between the cohorts based

on the co-variates considered, the authors did not ana-

lyze and could not control for intrinsic differences in

surgical technique, nursing management and postsurgi-

cal care. Furthermore, changes in the institutional cul-

ture (eg, implementation of keystone initiatives, etc)

may have occurred over the time-period data was col-

lected and further confounded the results. Moving for-

ward, well-matched prospective studies using patients

with specific indications should be performed to analyze

the efficacy of incisional NPWT in spinal surgery.
—The Editors
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closure dressings in all long-segment spine fusions. Before
2012, negative pressure closure dressings were not used.

Two cohorts were developed. The treatment group con-
sisted of consecutive patients receiving NPWT after pri-
mary wound closure (January 2012 to January 2013); and
the control group consisted of consecutive patients who
received their operation before the categorical switch
(January 2007 to January 2012). These patients underwent
only primary wound closure with standard dressings of
xeroform, gauze, and medopore tape. In all cases, the sur-
gical approach involved an open midline posterior incision.
Minimally-invasive cases were excluded.

Wound closure and negative pressure device placement
In all cases, surgical wounds were closed with absorb-

able suture in the fascia and subcutaneous layers and with
staple or suture closure of the skin. After skin closure, in-
cisions were cleaned again with chlorhexidine and a sterile
dressing was applied.

Subfascial drains were used in all cases. Drains were
kept in place until postoperative Day 2 or until drain out-
puts are less than 80 mL/24 hours.

In the treatment cohort, a negative pressure device was
used in addition to primary wound closure. This system in-
cludes a small portable pump and dressing with fixation
strips. This dressing is contoured to fit the size of the inci-
sion and placed over the incisional area. The fixation strip
is applied over the incision and wound surroundings to
make an airtight wound seal. A continuous negative pres-
sure of �80 mmHg generates uniform negative pressure
over the entire incision and draws excess wound fluid from
the wound into the dressing. The negative pressure device
was left for 3 postoperative days.

Diagnostic evaluation
A deep surgical site infection (SSI) was principally sus-

pected on clinical grounds from the clinical history, physical
examination, and/or laboratory analysis and confirmed with
radiologic studies. The definition of deep SSI developed by
the Centers for Disease Control and Prevention (CDC) was
used to make this diagnosis [18]. According to the CDC def-
initions, deep space incisional SSIs occur within 30 days
after surgery. Additionally, they involve purulent drainage,
isolation of organism, signs or symptoms of infection (such
as pain or tenderness, localized swelling, and redness or
heat) combined with positive culture results, and/or diagno-
sis by a surgeon or an attending physician. Thus, for this
study, an SSI was defined as being diagnosed during the ini-
tial hospitalization or during a hospital readmission or post-
operative clinic appointment within 30 days of the surgery.

All patients enrolled in this study had standard labora-
tory tests on admission to the hospital including erythrocyte
sedimentation rate, peripheral white blood cell count, C-re-
active protein, complete urine analysis, microbiology, and
blood cultures. The erythrocyte sedimentation rates were
determined by the Westergren method and was considered
Downloaded for Anonymous User (n/a) at County Council of Sk
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abnormal if it was more than 15 mm/h. C-reactive protein
was considered abnormal if it was greater than 5 mg/dL.
Bacterial identification and susceptibility testing were per-
formed according to the guidelines of the CDC.

Immediate postoperative complications
We assessed postoperative complications for each pa-

tient included in the study. Complications were divided into
those likely or possibly associated with spine surgery (eg,
incidental durotomy, nerve root injury, surgical site drain-
age or infection, and reoperation) and other complications
known to be associated with lumbar spinal fusion surgery
(eg, pulmonary embolism/deep vein thrombosis, hardware
failure, nonunion, and adjacent segment disease).

Clinical parameters
Preoperative and intraoperative data for each patient were

collected with use of patient charts and computerized medical
records. Surgical infection risk factors were documented for
ane from ClinicalKey.com by Elsevier on May 17, 2019.
opyright ©2019. Elsevier Inc. All rights reserved.
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each patient, including body mass index, obesity, diabetes
mellitus, insulin use, chronic steroid use, prior lumbar surgery,
chronic obstructive pulmonary disease, tobacco use, and os-
teoporosis. Pertinent operative details were also collected, in-
cluding number of levels instrumented, estimated blood loss,
duration of anesthesia, intraoperative steroid use, blood trans-
fusion, and dural tear. The number of days between surgery
and diagnosis of infection was also recorded. Each cohort’s
baseline characteristics, operative data, and rates of wound in-
fectionwere comparedusing the chi-square test for categorical
variables and Student t test for continuous variables.

We also considered long-term complications including
SSI and wound dehiscence, for which we extended the
review period to 90 days. Other outcome measures in-
cluded 30-day readmission rate and return to operating
room (OR).

Statistical analysis

The primary aim of this study was to determine whether
the routine use of NPWT in elective long-segment spine
fusions results in fewer postoperative wound infections
and dehiscence. Parametric data were expressed as the
mean6standard deviation (SD) and were compared using
the Student t test. Nonparametric data are expressed as
the median [interquartile range] and were compared using
the Mann Whitney U test. Nominal data were compared
with the chi-square test. Time to wound infection and
dehiscence were graphically represented as estimated
Kaplan-Meier plots and compared via the log-rank test. A
p value!.05 was considered statistically significant.
Results

We identified a consecutive series of patients undergoing
elective thoracolumbar surgery for idiopathic scoliosis
Table 1

Comparison of demographic and comorbidity data in deformity patients undergo

NPWT

Variables Combined cohort (n5160) NPWT

Mean age (y) 63.87613.34 65.316

Male (%) 29.62 34.04

BMI (Kg/m2) 28.5866.51 28.446

Smoker (%) 46.91 42.55

Hypertension (%) 67.90 76.59

Diabetes (%) 17.28 19.14

ESRD (%) 1.85 8.51

AKI (%) 2.46 14.89

CAD (%) 22.83 34.04

AFib (%) 9.87 6.38

MI (%) 10.49 8.51

CHF (%) 8.64 10.63

NPWT, negative pressure wound therapy; BMI, body mass index; ESRD, end

AKI, acute kidney injury; MI, myocardial infarction; CHF, congestive heart fail

Note: Both cohorts of patients were similar at baseline.

Data expressed as mean6SD or number (%). Values significant at the p!.05
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performed by senior author (CB) between January 1,
2007 and January 1, 2013 at Duke University Medical Cen-
ter. All outpatient surgeries were excluded.

One hundred sixty (NPWT: 46 cases, non-NPWT: 114
cases) long-segment thoracolumbar spine fusions were per-
formed for deformity correction. Ninety-one percent of
patients in the NPWT cohort had fusion constructs that
extended to the pelvis compared with 75% in non-NPWT
cohort. The overall mean6SD age was 63.87613.34 years
(NPWT: 65.31611.19 years vs. non-NPWT: 63.28614.14
years, p5.33), of which 48 were men and 112 were women.
Seventy-six (46.91%) patients smoked, 110 (67.9%) had
hypertension, 28 (17.28%) had diabetes, 3 (1.85%) had
end-stage renal disease, 4 (2.46%) had acute kidney injury,
37 (22.83%) had coronary artery disease, 17 (10.49%) had
a myocardial infarction, and 14 (8.64%) had congestive
heart failure. Overall mean (6SD) body mass index
(BMI) was 28.58 (66.51 Kg/m2) (NPWT: 28.4465.72
Kg/m2 vs. non-NPWT: 28.6466.84 Kg/m2, p5.85). Both
cohorts of patients were similar at baseline without signifi-
cant differences. A summary of baseline characteristics is
provided in Table 1.

The mean duration of surgery was similar between both
cohorts (NPWT: 317.17678.73 minutes vs. non-NPWT:
339.59686.59 minutes, p5.11). The mean6SD estimated
blood loss was less on untreated cohort (NPWT:
2,28862,336 mL vs. non-NPWT: 1,91561,429.61 mL,
p5.11). The median [interquartile range] number of levels
fused was similar between both cohorts, p5.47.

Postoperative complications

There were no significant differences in postoperative
complication rates between NPWT and non-NPWT cohorts
in terms of spinal cord/nerve root injury (2.12% vs. 1.75%,
p5.88), durotomy (12.76% vs. 19.29%, p5.28), CSF leak
(8.51% vs. 3.51%, p5.27), pulmonary embolism/deep vein
ing thoracolumbar and lumbar fusion before and after the introduction of

cohort (n546) Non-NPWT cohort (n5114) p

11.19 63.28614.14 .33

28.07 .46

5.72 28.6466.84 .85

49.12 .42

64.91 .15

16.66 .73

1.75 .12

7.89 .25

18.42 .05

11.40 .27

11.40 .53

7.89 .60

-stage renal disease; CAD, coronary artery disease; AFib, atrial fibrillation;

ure; SD, standard deviation.

level are in bold.

kane from ClinicalKey.com by Elsevier on May 17, 2019.
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Table 2

Total and cohort-specific postoperative complication rates

Variables Combined cohort (n5160) NPWT cohort (n546) Non-NPWT cohort (n5114) p

Spinal cord/nerve root injury (%) 3 (1.83) 1 (2.12) 2 (1.75) .88

Durotomy (%) 28 (17.28) 6 (12.76) 22 (19.29) .28

CSF leak (%) 8 (4.93) 4 (8.51) 4 (3.51) .27

PE/DVT (%) 7 (4.32) 4 (8.51) 3 (2.63) .18

UTI (%) 30 (18.51) 10 (21.27) 20 (17.54) .74

Pneumonia (%) 3 (1.85) 0 (0.00) 3 (2.63) .08

SSI (%) 22 (13.58) 5 (10.63) 17 (14.91) .04

Wound dehiscence (%) 17 (10.49) 3 (6.38) 14 (12.28) .02

Return to OR (%) 18 (11.11) 6 (12.76) 12 (10.52) .07

30-d readmission rate (%) 30 (18.51) 9 (19.14) 21 (18.42) .48

NPWT, negative pressure wound therapy; CSF, cerebrospinal fluid; PE, pulmonary embolism; DVT, deep venous thrombosis; UTI, urinary tract infection;

SSI, surgical site infection; OR, operating room.

Note: When compared with the NPWT cohort, patients undergoing thoracolumbar fusions had a higher postoperative complication rate.

Values significant at the p!.05 level are in bold.
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thrombosis (8.51% vs. 2.63%, p5.18), or UTI (21.27% vs.
17.54%, p5.74), Table 2. There was a statistical trend to-
ward a higher rate of pneumonia in the non-NPWT cohort
(p5.08); however, postoperative pneumonia is not com-
monly affected by use of NPWT and occurred in less than
three patients (!3%) in the control group.

Microbial isolates

The causative pathogens were determined from intrao-
perative sampling. The most common organism isolated
in 12 cases was Staphylococcus aureus (methicillin resist-
ant in six cases and methicillin sensitive in six cases),
followed by Pseudomonas aeruginosa in 4 cases, and
coagulase-negative Staphylococcus species in 2 cases. Oth-
er causative agents included Escherichia coli (one case),
Proteus mirabilis (two cases), and Enterococcus (two
cases). One patient presented with mixed bacterial infec-
tion. The causative organism was unknown in three pa-
tients. We observed a higher percentage of gram-negative
organisms in the non-NPWT cohort compared with the
NPWT cohort. The reasons for this observed difference is
not entirely known.
Fig. 1. (Left) Kaplan-Meier plot depicting the difference in the time to wound

fusion before and after the introduction of NPWT. The median time to wound d

(Right) The incidence of wound dehiscence was twofold higher in the non-NPW

therapy.
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Clinical follow-up

Compared with the NPWT cohort, the incidence of post-
operative SSIs was significantly higher in the non-NPWT
cohort (10.63% vs. 14.91%, p5.04), Table 2. Similarly,
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). The me-
dian time interval to wound dehiscence was longer in the
NPWT cohort (40 days vs. 14 days, p5.07), Fig. 1. No pa-
tient in the NPWT cohort was lost to follow-up.

There was no significant difference in the length of hos-
pital stay between both cohorts (NPWT: 7.2964.26 days
vs. non-NPWT: 8.0867.00 days, p5.16), Fig. 2. The
30-day hospital readmission rates were similar between
both cohorts (19.14% vs. 18.42%, p5.48), Table 2. The
most common reason for readmission was infection
(13.58%) and wound dehiscence (10.49%). A small number
of patients in the NPWT cohort were readmitted for reasons
other than wound infection or dehiscence.

Eighteen (11.11%) patients returned to the OR (non-
NPWT: 12.76% vs. NPWT: 10.52%, p5.07). The most
common reason for reoperation was postoperative wound
dehiscence in deformity patients undergoing long-segment thoracolumbar

ehiscence was longer in the NPWT cohort (40 days vs. 14 days, p5.07).

T cohort (12.28% vs. 6.38%, p5.02). NPWT, negative pressure wound

ane from ClinicalKey.com by Elsevier on May 17, 2019.
opyright ©2019. Elsevier Inc. All rights reserved.



Fig. 2. (Left) Difference in the incidence of surgical site infections in deformity patients undergoing long-segment thoracolumbar fusion before and after the

introduction of NPWT (14.91% vs. 10.63%, p5.04). (Right) Both cohorts had similar postoperative lengths of in-hosp stay (p5.16). NPWT, negative pres-

sure wound therapy; hosp, hospital.
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infection (41.66%), wound dehiscence (37.50%), hardware
failure (16.66%), and malposition (4.16%).
Discussion

In this longitudinal cohort study, we observed that the
routine use of negative pressure devices in addition to pri-
mary wound closure resulted in a significant reduction in
the incidence of postoperative wound infections (p5.04).
Furthermore, the use of negative pressure devices was asso-
ciated with a 50% reduction in the incidence of wound
dehiscence (6.38% vs. 12.28%, p5.02) and fewer reopera-
tions. This study demonstrates that routine use of negative
pressure devices after elective thoracolumbar spine fusion
for deformity correction resulted in a significant reduction
in the incidence of postoperative wound infections, dehis-
cence, and reoperation rates.

Negative pressure closure dressings as a technique for re-
duction of dead space and wound conditioning has several
merits: it increases local blood perfusion, reduces bacterial
colonization, removes interstitial fluid, and facilitates
control and accurate monitoring of wound fluid egress
[2,4,19,20]. The removal of excess interstitial fluid from
the vicinity of the wound improves lymphatic and microvas-
cular drainage, increases oxygen and nutrient delivery, and
facilitates removal of metabolic byproducts [2,4,19,20]. Ad-
ditionally, it enhances neovascularization, increases granula-
tion tissue formation, and ultimately accelerates wound
healing. Morykwas et al. [5,16] demonstrated in a porcine
model that removal of excess interstitial fluid resulted in a
400% increase in local blood flow to the wound, an increase
in granulation tissue, and a significant reduction in bacterial
colonization. A 98.65% of patients in the aforementioned
study responded favorably with a pronounced rate of granu-
lation tissue formation. The authors noted that acute wounds
(!12 hours) healed most rapidly; subacute wounds (O12
hours,!1 week) healed slightly more slowly, and chronic
wounds (O1 week) healed most slowly. In our series, we left
the negative pressure device in place for 3 postoperative
days, theoretically maximizing the proliferative response.

The association between formation of granulation tissue
and accelerated wound healing has been previously
Downloaded for Anonymous User (n/a) at County Council of S
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published. In a prospective randomized control study of
162 diabetic foot amputation sites, Armstrong and Lavery
[21] demonstrated a strong association between a signifi-
cant increase in granulation tissue and a superior rate of
wound closure in the negative pressure device cohort com-
pared with the control cohort using standard wound care.
Blume et al. [22] demonstrated that granulation tissue cov-
ered a wound site more quickly in patients treated with a
negative therapy device, resulting in faster wound closure.
Similarly, Vuerstaek et al. [23] in a prospective randomized
trial of lower extremity ulcerations, demonstrated acceler-
ated wound healing in patients with a negative pressure de-
vice (25 days vs. 45 days). In this study, wound dehiscence
was used as a proxy for the formation of granulation tissue.
The incidence of wound dehiscence was 50% less in the
negative pressure therapy cohort (12.28% vs. 6.38%), sug-
gesting that even a limited exposure to NPWT yielded
significant clinical benefit.

Changes in bacterial burden have been demonstrated
with the routine use of negative pressure therapy. Moues
et al. [24] in a randomized prospective study demonstrated
a significant reduction in bacterial load in the cohort of
patients assigned to the NPWT cohort compared with a
control cohort using standard wound care. Similarly, Mor-
ykwas et al. [5,17] demonstrated a decrease in bacterial
burden using negative pressure therapy in experimental
pigs. The mechanisms behind these observations are not
entirely clear, although presumably there may be several
factors that influence the total bacterial burden of any
wound, such as direct removal of bacteria and alterations
in blood flow. Analogous to these aforementioned studies,
we observed a significant reduction in the incidence of
wound infections in the NPWT cohort.

The rate of SSIs reported in our series fall within the
previously reported ranges. Generally, postspinal fusion
SSI rates are highly variable in the literature, ranging from
1% to well above 10%. The variability may be partly attrib-
uted to different patient exclusion criteria. Some studies
considered only infections below the fascia (deep) and/or
infections that necessitated the patient to return to the
OR. Here, we defined SSI broadly as any postoperative
wound that required antibiotic treatment and/or surgical
kane from ClinicalKey.com by Elsevier on May 17, 2019.
 Copyright ©2019. Elsevier Inc. All rights reserved.
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incision and drainage. This definition most closely resem-
bles that of Gunne et al., who recently evaluated incidence
of SSI after adult spinal deformity surgery, similar to pa-
tients in our cohort.i Although the overall SSI rate in that
study was 5.5%, obesity (BMIO30) significantly increased
the risk of SSI and was associated with 13% SSI rate. Our
patient population on average had much higher BMIs: 31%
were obese (compared with 7.9% in Gunne et al.). It has
been proposed that increased retraction forces required dur-
ing surgery in obese persons leads to tissue necrosis and in-
creased SSI risk. Obesity thus contributes, at least in part,
to our SSI rate. Age may be another influencing factor.
Schuster et al. recently conducted a systematic review of in-
fection rates after spine surgery and confirmed age greater
than 60 years as a preoperative risk factor for SSI.ii Kurtz
et al. evaluated SSI after spinal fusion in the Medicare pop-
ulation and reported SSI rate of 8.5% in primary procedures
and 12.2% in revisions.iii Thus, with a mean age of 64 years
and 31% obesity, our patient population was at an increased
risk for SSI as appropriately reflected in our rate.

Although this study demonstrated encouraging results
with the routine use of negative pressure therapy after pri-
mary wound closure, it had inherent limitations that have
implications for its interpretation. First, the initiation of
the study occurred after patients underwent surgery.
Although pre- and perioperative variables were recorded in-
to an electronic medical record system at the time of sur-
gery, these variables were assessed post hoc at the time
of the study’s initiation and may have introduced bias.
Despite these limitations, the present study clearly demon-
strated that the use of NPWT is associated with significant
reduction in the rates of wound infection, dehiscence,
and return to OR, all of which have beneficial clinical
and socioeconomic implications. Future randomized con-
trolled trials assessing the incidence of wound infection,
dehiscence, and return to OR will be needed to further cor-
roborate these results.
Conclusion

For patients undergoing long-segment thoracolumbar fu-
sion, routine use of NPWTwas associated with a significant
reduction in the incidence of postoperative wound infection
and dehiscence.
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