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ABSTRACT

The management of wound complications following metastatic spine tumor surgery (MSTS) remains a formidable
task. Plastic coverage procedures after MSTS are challenging due to unhealthy donor sites following previous
radiotherapy and prolonged nonambulation. Negative pressure wound therapy (NPWT) is usually not recommended

after MSTS due to fear of tumor seeding and excessive blood loss. However, in certain patients post-MSTS, who may be
considered as receiving palliative treatment, NPWT can be effective in managing wound complications. We describe our
initial experience with the use of NPWT in a 57-year-old lady diagnosed with multiple lumbar and cervicothoracic

vertebral metastases secondary to non-small cell lung carcinoma. She underwent 2 cycles of preoperative radiotherapy
followed by decompression and posterior instrumentation of lumbosacral and cervicothoracic regions succeeded by
another cycle of radiotherapy. The patient developed wound dehiscence and poly-microbial surgical site infection that

was not responsive to regular debridements and antibiotics. Hence, we applied NPWT as an alternative treatment to
plastic surgical procedures. The patient clinically improved with a reduced quantity of wound discharge, increased
granulation tissue, and a downward trend in the inflammatory markers. Subsequently, wound was secondarily closed

after 14 days. The patient was discharged after a total hospital stay of 41 days. The intravenous antibiotics (piperacillin/
tazobactam) were changed to oral (ciprofloxacin) after 6 weeks and continued for 4 months. The patient survived for 3
years without any wound complications. Our case report suggests that NPWT can be a potential treatment option for
managing wound complications following MSTS.
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INTRODUCTION

The incidence of postoperative wound infections
and complications after metastatic spine tumor
surgery (MSTS) have been reported between 1%
and 25%.1 Patients undergoing MSTS have ham-
pered wound healing capacity due to previous
radiotherapy, chemotherapy, steroids, additional
comorbidities, and poor nutrition.2 As a result of
radical resections, increasing use of implants, allo-
plastic materials such as polymethylmethacrylate,
ceramic spacers, and other bone substitutes, these
patients are at high risk of developing debilitating
wound complications.3 Surgical site infections,
repeated debridement, increased perioperative mor-
bidity, prolonged hospital stay, exhaustive health

care costs, and mental anguish of patients are the

unfortunate results of wound-related issues.4 Urgent

and definitive plastic surgical procedures such as

soft tissue rotational or free flaps with well

vascularized tissues are required to protect the

exposed implants and the neural structures.5 Plastic

surgical procedures help to cover the exposed

implants, reduce dead space, and increase vascular-

ity followed by improvement in antibiotic delivery

and leucocyte function.6 However, these plastic

surgical procedures are challenging in such patients

due to unhealthy donor site secondary to previous

radiotherapy and prolonged nonambulation. Owing

to the paucity of literature, the optimum strategy to



manage wound-related complications after MSTS
remains unclear.

Negative pressure wound therapy (NPWT) is
found effective in managing wound infections, soft
tissue loss, vascular insufficiency, and traumatic
wounds.7,8 It also appears to be safe and effective in
the treatment of radiation-associated wound com-
plications.4 However, wound complications follow-
ing exposed malignancy are considered a
contraindication for the application of NPWT.9,10

In addition, even death has been reported due to
excessive blood loss during NPWT after MSTS.11

NPWT is usually not recommended after MSTS due
to fear of tumor seeding and excessive blood loss.
However, in certain patients post-MSTS, who may
be considered as receiving palliative treatment,
NPWT could still be considered as a possible
solution. Successful use of NPWT has been reported
after metastatic spinal cord compression or malig-
nant lower limb wounds.10,12 The purpose of our
case report is to share our initial experience with
NPWT in treating wound complication after MSTS.

MATERIALS AND METHODS

A 57-year-old female without any comorbidities
was incidentally noted to have a right upper lobe
nodule during health screening. Computed tomog-
raphy–T-guided biopsy revealed non-small cell lung
carcinoma and underwent right upper lobectomy
with video-assisted thoracoscopic surgery. She was
followed up periodically and was noted to have
spinal metastases in the L2-L4 vertebral region a
year later. The metastatic lesions were limited to
vertebral bodies and did not involve the epidural
space. Pedicular biopsy from L3 vertebrae con-
firmed the diagnosis. Hence, she underwent pallia-
tive external beam radiotherapy with 10 sessions of
30 Gy over a period of 15 days in view of vertebral
metastases. A year later, she had worsening of her
back pain and further investigations revealed an L3
pathological fracture and spread of metastases to T1
and S1 with moderate stenosis at the S1 region.
Consequently, she underwent 10 sessions of pallia-
tive radiotherapy (30 Gy external beam radiation)
over a period of 10 days. Approximately 2 months
after radiotherapy, she developed sudden onset left
lower limb weakness, urinary retention, and consti-
pation. Magnetic resonance imaging revealed mul-
tiple vertebral metastases in C6, T1, T11-L1, L3,
and S1 with concomitant pathological fractures with
cord compression at C6 and L1. She underwent

posterior instrumentation from C3 to T3 and
decompression from C6 to T1. Postoperatively,
she received dexamethasone for 24 hours and
prophylactic antibiotics (cefazolin) were continued
for 48 hours. She underwent preoperative emboli-
zation for metastases in L1 to L3 followed by
posterior decompression at L1 and L3 and posterior
instrumentation from T9 to ilium 3 days later
(Figure 1). She suffered from urinary tract infection
on the ninth postoperative day and was treated with
imipenem and ciprofloxacin for Enterococcus faeca-
lis and Morganella. She was discharged on the 16th
postoperative day without any wound issues.
Gefitinib was started, and she was planned for 10
sessions of palliative radiotherapy to lumbosacral
spine from 21st postoperative day onwards.

After completion of 7 cycles of radiotherapy,
lumbosacral wound dehiscence with a serous
discharge was observed and magnetic resonance
imaging findings were consistent with early infec-
tion. The patient underwent 3 wound washes and
debridements over a period of 15 days. Poly-
microbial infection with Klebsiella pneumoniae,
Pseudomonas aeruginosa, Staphylococcus aureus,
and Acinetobacter baumannii were identified on
culture assays. The patient was treated with long-
term intravenous piperacillin/tazobactam and gen-
tamicin (160 mg in 20 mL) was applied to the wound
as per the antibiotic sensitivity report. However,
there was no improvement in the wound condition,
and the inflammatory markers remained persistently
elevated. During the fourth debridement, (Figure 2)
V.A.C. (Kinetic Concepts, Inc, San Antonio, Texas)
was applied over VersaFoam white sponge (Kinetic
Concepts, Inc; Figure 3a).

V.A.C. Application Procedure

This was carried out in the operating theatre
under general anesthesia, with aseptic precautions.
The patient was positioned prone on a Jackson
Table. The previous surgical scar was opened and
wound debrided. The wound was washed out with
2L of warm saline (Figure 2). The wound was
partially closed with a lower portion left open for
the application of NPWT. Polyurethane sponge
foam (VersaFoam) was cut to 103 5 cm and placed
on the left side; while a smaller sized 7.5 3 2.5 cm
was placed on the right side of the spinous process,
in the distal end of the incision. A last strip of
VersaFoam was applied horizontally across the
exposed dura at the L3 laminectomy site for
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protection from the unwanted effects of negative
pressure at this delicate area. Figures 4a and 4b
provide a visual representation of the arrangement
of the VersaFoam white sponge in the wound. Final
black V.A.C sponge was placed on the incision
vertically and over the previous drain site horizon-
tally. The area was sealed with large strips of air

tight dressing. A connecting tube surrounded by
another plastic sealant was attached to a cut open
area of the previous plastic sealant and was
subjected to a subatmospheric pressure of �125
mm Hg continuously. A pressure bandage was
applied over the wound in order to facilitate the
negative pressure.

The patient was nursed in a lateral decubitus or
prone position while on NPWT. The sponge was
changed on a twice weekly basis. The patient was
monitored twice daily for the amount of blood loss,
and every alternate day inflammatory markers were
repeated to obtain the trend. Wound swabs were
taken every time the V.A.C. dressing was changed,
and the dressing was continued until the formation
of healthy granulation tissue; down trending in-
flammatory markers and wound cultures did not
grow any organism. Serous discharge reduced
significantly, and granulation tissue increased over
a period of 2 weeks. The inflammatory markers

Figure 1. Postoperative radiograph after posterior instrumentation from T9 to ilium.

Figure 2. Postoperative wound after fourth debridement and before

application of V.A.C.
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showed a downward trend, and the hemoglobin and
total protein improved significantly. After 14 days
of NPWT, the wound was secondarily closed, and
sutures were removed after 15 days (Figure 3b).

Upon discharge, total hospital stay was 41 days.
Dual oral antibiotic therapy was prescribed for
another 6 weeks while only ciprofloxacin was
continued for a period of 4 months as per the
infectious disease specialists. She was followed up
for a period of 3 years without any wound
complications nor clinical and radiological evidence
of tumor seeding at the postoperative site. She
developed a pathological fracture of left hip that
was treated with total hip replacement, also noted to
have further metastases in the cervical spine with
kyphotic deformity, but she refused further inter-
vention. She died 3 years after the MSTS due to type
I respiratory failure secondary to pulmonary embo-
lism with background of metastatic non-small cell
lung carcinoma.

DISCUSSION

NPWT is an effective adjuvant treatment in
treating surgical site infections and wound dehis-
cence.10 Several factors are responsible for the

effectiveness of negative pressure dressing, but the
exact mechanism remains unclear.11 NPWT therapy
is based on the work of Dersch et al13 concluding
that positive pressure reduces skin oxygen tension
and the negative pressure increases perfusion.
Subsequently, animal studies were carried out to
evaluate the utility of NPWT in infection control
and wound healing. Morykwas et al8 further studied
the effect of NPWT on wounds in pig model and
found that NPWT optimizes the blood flow to the
wound, reduces the bacterial load, and facilitates
removal of interstitial fluid, thereby promoting
granulation. Consistent with the animal studies,
similar effects have been observed during in vivo
human applications. In a clinical setting, NPWT
reduces the surface area of the wound, facilitates
debridement of necrotic tissues, promotes bacterial
clearance, removes edema fluid, acts as a sterile
barrier that prevents further contamination, and
promotes neovascularization.7,14,15 As a combined
effect of all the mechanisms, there is rapid
formation of abundant granulation tissue.7,10,14

Numerous retrospective series and case reports
have highlighted the effectiveness of NPWT for the
management of wound complications after spinal
instrumentation.10 However, several authors and
manufacturers have considered the presence of
malignancy to be a contraindication for the use of
NPWT.5,10,16 NPWT has potential to promote
tumor growth and has theoretical risk of accelerat-
ing neoplastic spread and tumor seeding.10 The
caution exhibited by these previous studies is based
more on hypothetical fear rather than actual
evidence of metastatic spread to muscle and
subcutaneous tissue during the NPWT process. In
fact, we postulate that NPWT decreases the local
tumor burden via the same mechanism by which
bacterial load and likelihood of colonization are
reduced8,10 by drawing malignant cells in the third

Figure 3. (a, b) Left side picture showing application of V.A.C.; right side

picture showing wound closure with nonabsorbable sutures after 2 weeks of

V.A.C. therapy.

Figure 4. (a, b) Representation of VersaFoam white sponge arranged over

dura and along spinous processes.
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space fluid directly into the NPWT apparatus.

Regular clinical and radiological surveillance of

our patient’s wound yielded negative results for the

additional 3 years of survival. Jones et al,11 in a

retrospective case series, reported a death associated
with the use of NPWT for postoperative wound

infection following MSTS. The patient had intra-

operative blood loss that continued in the postop-

erative period during NPWT application. After 2

days of NPWT, the patient became hemodynami-

cally unstable and could not be resuscitated as he

refused blood transfusion citing religious reasons.
The primary reason in this case may have been the

inability to revive the patient without blood

transfusion. Not keeping with the above finding,

successful use of NPWT has been reported by

Adams et al17 for the treatment of wound compli-

cations in patients with malignant desmoplastic

melanoma and neurofibromatosis. The use of
NPWT in a palliative situation has been reported

by Ford-Dunn18 and Riot et al.12 NPWT was used

to control exudates and to reduce pain during

palliative treatment of malignant wounds.19

Theoretically, NPWT is believed to potentially

cause adverse effects like on-going pain due to

sponge volume and negative pressure, hypertrophy

of granulation tissue over the sponge, damage to

important adjacent vessels, minor bleeding at
dressing changes, odor, and skin erosion around

the suction tube.20–24 However, we did not encoun-

ter any such complications in our case. This has also

been reiterated by Mermerkaya et al25 and Kar-

aaslan et al26 who did not observe the above

mentioned complications. NPWT is strictly contra-
indicated in the presence of active cerebrospinal

fluid leak, bleeding diathesis, and in patients with an

allergy to the NPWT dressing; and relatively

contraindicated in metastatic or neoplastic disease

in the wound.10 However, in patients undergoing

palliative treatment, the use of NPWT for managing

wound complications is justified.12,18 Such patients
need to be frequently monitored for excessive blood

loss, cerebrospinal fluid leak, neurodeficit, and

sepsis. NPWT can be a potential alternative to

complex plastic surgical procedures or conventional

wound management, thereby enabling faster wound

healing, reducing number of debridements, short-

ening hospital stay, reducing health care cost, and
improving quality of life of the patients in their

terminal stage.

Similar to wound complications that are seen in
patients with terminal illnesses, patients undergoing
MSTS are also predisposed to a higher incidence of
wound infection and wound dehiscence.27 Our case
highlights a typical scenario of the same, in a patient
who had undergone radiotherapy to the lumbar
spine, followed by MSTS, to address the persistent
disease. The patients undergoing radiation before
MSTS may carry a risk of wound-related compli-
cations of up to 32%.27,28 This risk is because
radiotherapy affects the healing potential of the skin
and predisposes it to an array of wound complica-
tions that are difficult to manage.28 Mustoe and
Porras-Reyes29 have experimentally proven that
radiation inhibits fibroblasts, where the latter forms
an essential component for the formation of
collagen in surgical wounds. Both preoperative
and postoperative radiation therapy can lead to
wound complications, but a higher rate has been
observed with a preoperative radiotherapy (35%)
than postoperative radiotherapy (17%).30 Thus,
patients undergoing perioperative radiotherapy
have high risk of wound complications, and plastic
surgical procedures can be difficult and challenging.
NPWT has a potential to be effective in managing
wound complications of these patients.

We envisage that use of NPWT in postoperative
wound dehiscence for MSTS, wherever feasible, will
reduce the burden of surgical morbidity, number of
operation theatre visits, length of hospital stay, and
overall treatment cost. Timing of application of
NPWT is ultimately surgeon dependent, but knowl-
edge of factors contributing to MSTS wound
complications can theoretically make it a viable
treatment option at the first or second wound
debridement. Our patient underwent 5 visits to the
operation theatre, as we decided to use NPWT only
in her fourth visit. Had this decision been made
earlier, the number of operative visits might have
been brought down to 2 or 3, from 5. This is
supported by Mehbod et al,31 who showed that
application of NPWT assisted closure reduced the
number of operative visits to 2.2 from 4.7 visits for
patients undergoing standard wound debridement
and closure. Our case also highlights that applica-
tion of V.A.C. dressing has to be modified so that
the suction of the V.A.C. system is transmitted over
2 sets of VersaFoam white sponge and is not directly
over the dura or bleeding surface. This modification
in application of V.A.C. dressing makes it safer to
be used in MSTS.
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CONCLUSION

We recommend that there is a place for NPWT in
management of postoperative wound complications
after MSTS. Regardless of oncological staging and
prognosis, if patients are deemed medically fit to
undergo a major oncological surgical procedure, we
do not see any contraindication in the use of NPWT
as salvage for wound dehiscence or failure. Quality
of life in patients with closed surgical wounds is
assuredly better than ones that require multiple
interventions and trips to the operating theatre.32

We strongly agree with Ousey et al10 that further
studies are needed to demonstrate the economic
feasibility/cost-benefit ratio of using NPWT in
treating postoperative wound complications.
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