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RATIONALE

Intracranial hypotension may develop after dural puncture or
spinal surgery by accidental intraoperative opening of the dura.
As a complication to this, several cases of accidental drainage after
spinal surgery and application of negative pressure suction devices
(NPSDs) have been reported [1-4]. Secondarily, intracranial hypoten-
sion may develop leading to tonsillar herniation, subdural hemor-
rhage, severe neurological sequel and even death.

Recently, Sporns et al. reviewed the literature published in
reference to patients diagnosed with postsurgical or post-traumatic
intracranial hypotension [1,4]. In 24 relevant reports that included 27
cases, in 15 cases a NPSD (including NPWT or pleural drainage after
thoracic surgery or traumatism) was applied, ten had no negative
pressure devices and two could not be determined for application
of a suction drain. All patients with NPSD had severe neurological
symptoms, while only mild symptoms were observed in cases
without such devices. They concluded that the increasing use of
NPSDs causes the reported condition and that acute intracranial
hypotension should be considered as an explanation of postopera-
tive neurological symptoms or coma after cranial or spinal surgery.
A precise radiological examination (preferably with magnetic reso-

nance imaging) can help to rule out intracranial hypotension and
dural laceration.

In conclusion, in patients with spinal wounds, NPSDs (including
pleural drainages) may be harmful and lead to more severe neuro-
logical sequel than those cases with liquoral hypotension secondary
to dural laceration without negative pressure devices.
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QUESTION 2: what are the risks and benefits for the use of vacuum-assisted closure (VAC)

devices/PICO dressings following spine surgery?

RECOMMENDATION: The use of incisional VAC therapy (such as PICO dressings) is limited, but available literature supports its use in the preven-
tion of dehiscence and surgical site infection (SSI) in posterior thoracolumbar deformity surgery.

LEVEL OF EVIDENCE: Limited

DELEGATE VOTE: Agree: 86%, Disagree: 14%, Abstain: 0% (Super Majority, Strong Consensus)

RATIONALE

Multiple case series and case reports have been published
supporting the use of VAC therapy for staged treatment of deep/
subfascial SSI in spine surgery, with the common use being at
index or second debridement, followed by multiple VAC changes
until the wound is suitable for closure [1-4]. The specific VAC tech-
niques (such as fascia open or closed, number of suction devices,
suction settings, etc.) is poorly described in available studies.
Ploumis reported on 73 patients undergoing VAC therapy for deep
SSI, noting an average of 1.4 procedures following VAC placement
(including closure) and closure of wound at an average of 7 days.
They noted that methicillin-resistant Staphylococcus aureus (MRSA)
and polymicrobial wound infections were more likely to require
subsequent debridement after index VAC placement prior to defin-
itive closure [2]. Similarly, Mehbod described 20 similar patients
with deep SSI following spine surgery treated with VAC therapy,
with an average of 2.2 procedures (including closure) following
index VAC placement and resolution of infection in all patients
and closed wounds by 6 months [3]. Canavese described 33 pedi-
atric patients treated with VAC therapy for deep SSI after thoraco-
lumbar spine surgery, with only 1 case ultimately requiring partial
removal of implants [5].

Complications for VAC therapy have also been widely described,
including need for reoperation andfor revision of hardware,
bleeding, flap closure or skin grafting, retention of foam sponge frag-

ments and cerebrospinal fluid (CSF) leaks resulting in neurologic
complications (coma, brain herniation and intracranial hemor-
rhage) [1,2, 6-8]. The use of VAC therapy in the setting of CSF leak
should be avoided due to risks of tonsillar herniation [7]. While VAC
therapy over dura has been described in cranial surgery, no publica-
tion specifically described the application of sponges over dura in
spine surgery. Multiple cranial publications describe the technique
for dural application as the use of the “white” sponge (polyvinyl
foam), asitis hydrophilic and less adherent, with lower suction pres-
sures (~ 50 mmHg)[9,10].

The only available paper on the application of incision VAC
therapy (such as PICO dressings) for spine surgery was published
by Adogwa et al., who reviewed 160 posterior thoracolumbar defor-
mity surgeries, of which 46 used incisional negative pressure wound
therapy for 3 days. The authors reported lower rates of wound dehis-
cence (6.38% vs. 12.28%) and lower SSI rates (10.63% vs. 14.91%) for the
incisional negative pressure wound therapy group, both reaching
statistical significance (p <o.05) [11].
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QUESTION 3: what type of surgical dressing is most effective for lowering rates of surgical site
infection (SSI) in patients undergoing spine surgery?

RECOMMENDATION: There are no randomized studies comparing the use of incisional negative pressure wound therapy (NPWT) to standard
dry dressings in spine surgery. The World Health Organization (WHO) recommends the use of incisional NPWT for high risk surgical wounds to

reduce the risk of SSI.

LEVEL OF EVIDENCE: Limited

DELEGATE VOTE: Agree: 86%, Disagree: 0%, Abstain: 14% (Super Majority, Strong Consensus)

RATIONALE

Incisional NPWT in the form of commercially available incisional
suction dressings has recently gained popularity in the management
of high-risk wounds in orthopaedic surgery.

These dressings are used at the time of index surgery primarily,
with the aim of preventing wound complications such as SSI. Inci-
sional NPWT protects the healing wound by preventing wound
edge motion, improving of blood supply, removing of excess
fluid and stimulating granulation tissue. A recent meta-analysis
of all randomized and case-controlled trials comparing incisional
NPWT to standard of care showed a reduction in SSI (50%), wound
dehiscence and hospital length of stay [1]. In a pig spine model,
Glaser showed improved early biomechanical properties as well
as cosmesis in wounds dressed with incisional NPWT compared to
standard dry dressings [2].

There are only two studies that have investigated incisional
NPWT after spine surgery. A single-institution retrospective case-
control study from Duke University showed a 50% decrease in wound
dehiscence and a 30% decrease in SSI after a change to incisional
NPWT dressing for thoracolumbar deformity wounds [3]. Similarly,
a small randomized trial by Nordmeyer et al. showed a decrease
in seroma and the need for nursing wound care intervention in
patients who were treated with incisional NPWT [4]. The authors
hypothesized that a decrease in seroma may lead to decreased SSI,
but the study was underpowered to show this difference.

The 2016 WHO recommendations on intraoperative and postop-
erative measures for SSI prevention proposed prophylactic NPWT on
primarily closed surgical incisions in high-risk wounds to reduce the
incidence of SSI [5]. This recommendation drew on evidence from
abdominal, thoracic and orthopaedic surgery.

In the absence of high-quality randomized trials and given the
WHO recommendation, it would be reasonable to use incisional

NPWT in settings where the surgeon believes the wound is at risk
of infection or breakdown. Spine wounds at high risk of infection
include those in patients with diabetes, increased BMI, extended
operative times and chronic steroid use [6,7]. In the pediatric spine
population, risk factors for SSI include high weight centile, neuro-
muscular scoliosis, greater comorbidities and prolonged operative
time [8].
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