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Abstract
We would like to share our experience with negative-pressure wound therapy (NPWT) usage in extensive wound necrosis after

spinal surgery.

Our patient was a 7-years-old boy with segmental spinal dysgenesis, lower paresis, reduced lower extremities sensitivity,

pelvic disorders, decrease of functional independence, psychomotor retardation and hypotrophy. The patient underwent vertebral

column resection et Th11-L1 levels, Th6-L4 posterior screw fixation and 360° spondylodesis, complicated by hemothorax, extensive

postoperative wound necrosis and neurological deterioration. Wound healing in this case was achieved through the usage NPWT,
complicated by spinal dural laceration and CSF leak. Fistula was repaired by sealing synthetic glue and fibrin sponge.

The usage of NPWT in case of necrotic complications in the spinal surgery may be a useful option, which allows saving implants,

if there are any. It's important that NPWT may cause laceration of the dura mater, especially in cases where there is damage of the

external dural layer. NPWT not contraindicated in cases of CSF leak episodes only if dural wound was closed and there are no signs
of liquorrhea.
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Abbreviations
ASIA: American Spinal Injury Association Scale; CSF: Cerebro-

spinal Fluid; mJOA: Modified Japanese Orthopedic Association
Scale; NPWT: Negative-Pressure Wound Therapy; OR: Operating

Room; VAS: Visual Analog Scale; WeeFIM: Pediatric Functional Independence Measurement Scale

Introduction
Patients with the spina bifida and paresis are inclined to the

postoperative wound necrosis [1-3]. Loss of tissue innervations,
physical inactivity and chronic urinal infection in case of spinal

surgery play a significant role in tissue damage occurrence [2-6].

These include pressure sores, postoperative wound necrosis, poor
wound healing and wound infection [7-9].

Citation: Olga M Sergeenko., et al. “Negative Pressure Wound Therapy in Postoperative Extensive Soft Tissue Necrosis after Spinal Surgery: Case Report".
Acta Scientific Orthopaedics 4.4 (2021): 03-08.

Negative Pressure Wound Therapy in Postoperative Extensive Soft Tissue Necrosis after Spinal Surgery: Case Report

Negative-pressure wound therapy (NPWT) is a therapeutic

technique using a vacuum dressing to promote healing in large
wounds [10-14].

Materials and Methods
Our patient was a 7-years-old boy with segmental spinal dys-

genesis, lower paresis, reduced lower extremities sensitivity, pelvic
disorders (ASIA motor 82, mJOA 14, VAS 0), psychomotor retarda-

tion and hypotrophy (weight 13.5 kg, height 98 cm, body mass index 13.8).

Results

The patient underwent Th11-L1 vertebral column resection,

Th6-L4 posterior screw fixation and 360° spondylodesis. The dural
sac in the area of the anomaly was thinned to 6 mm.

The duration of the operation was 185 min and blood loss 400

ml. At the end of the procedure no signs of respiratory distress

were noted. Intraoperative neuromonitoring showed instability of
motor and sensory evoked potentials throughout the surgery.

The patient was left on the mechanical ventilation in the in-

tensive care unit. Respiratory disorders appeared six hours after
surgery. The chest CT showed right hemothorax. A chest tube was

inserted with immediate drainage of 1200 ml of bloody fluid ac-

companied by symptomatic relieve. The chest tube was removed
after 4 days when hemothorax was fully defeated.

The patient was awakened 24 hours after the surgery, neuro-

logical deterioration was noted (ASIA motor 55, mJOA 10, VAS 8).

The postoperative wound was located along the thoracic and lum-

bar spine, 21 cm long, with signs of tissue necrosis along its edges.
The width of the necrosis of the skin was from 1 to 9 cm, which had

an irregular shape and occupied an area of up to 2% of the body
surface (Figure 1a).

On 14 day after initial surgery necroectomy was performed
th

in operating room (OR) (Figure 1b). A sterile sponge was attached

because of increasing the amount of bloody content (300 ml per
night). Because of what the patient is taken to the OR to change the

dressing. Stratification of the external dural layer over 4 x 1 mm
along the posterior wall of the dural sac was noted. The duraplasty

by “sandwich” technique was performed: direct closure by suture, a
piece of fibrin sponge was laid on the defect, fibrin glue on top, then

a layer of fibrin sponge and glue again. Then a silicone dressing and

four layers of sterile sponge were laid on top and fixed by sutures to

surround tissues. Such type of dressing made additional pressure
on the dural defect area. Muscle plastic was performed additionally

in the upper and lower parts of the wound: the muscles were

stitched along the midline, excluding the zone in the middle part of

the wound, where the muscles failed to connect due to lack of tissue.
A sterile bandage was applied for five days. After we made sure that
there was no liquorrhea the vacuum dressing was imposed by the

previously described method. We set the pulse mode of the device
at the same levels (minimal).

On 6th day after start of vacuum drainage applying dressing was

changed in OR. Active growth of granulations was noted (Figure

1e). On the 8th day after vacuum drainage applying, due to the

absence of CSF leak, the pressure in NPWT dressing was increased
to 60-100 mmHg. Before the skin plasty, 7 dressings (including
changing of vacuum drainage) were performed. The wound was

filled by granulations, bacterial cultures from the wound were
negative (no wound infection occurred). On 25th day after vacuum

drainage applying the skin plasty was perfomed by 1-mm-thick

split perforated skin graft from occipito-parietal region of the head.
The graft is well established.

The total duration of patient treatment was 72 days. After 12

months follow-up, there were no signs of wound infection, bedsores,
instability of construction and no progression of spinal deformity

(Figure 1f). Neurological changes survived, some improvement
was noted (ASIA motor 59, mJOA 11, VAS 1) compared to the
preoperative level.

to the wound cavity in three layers, fixed to the tissues by sutures

Discussion

aspirator (Figure 1c). We set the pulse mode of the device with a

instrumentation is an indication for the use of NPWT [15].

(Figure 1d). All area was sealed with a transparent waterproof
dressing, in top of which a small hole was cut to attach the vacuum
minimum discharge mode: 45 mmHg 2 min - 20 mmHg 5 min.

04

On the 1 day of vacuum drainage liquorrhea was suspected,
st

The presence of a wound infection after spinal surgery with
The exact mechanism of action of negative-pressure involves: 1)

increase in local blood flow; 2) removal of chronic wound fluid, in-
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Currently, there is a large number of works devoted to the

analysis of the use of NPWT in patients after spinal surgery (Table
1).

Age

Aim

Complications

118

Adults

0

50

SSI
prevention
(SSI rate)
3.4%

Adults SSI treatment

42

Adults

0

Kurra., et al.
2020 [31]

23

SSI
prevention
(SSI rate)
7.1%

0

Adults SSI treatment

Canavese., et
al. 2009 [33]

14

Mueller., et al.
2021 [28]
Rickert., et al.
2021 [29]
Akhter., et al.
2020 [30]

Antony., et al.
2004 [32]

Figure 1: Photos of spinal wound changes during negativepressure wound treatment in 7-years-old patient with

segmental spinal dysgenesis. a. Extensive wound necrosis on

14th day after initial spinal surgery. b. Wound after necrectomy,
that was perfomed on 14th day after initial spinal surgery. c.

Vacuum dressing views after beginnings of suction. d. Wound

on second day after vacuum drainage applying: a sterile sponge
was attached to the wound cavity in three layers, fixed to the
tissues by 3-0 monofilament sutures. e. Wound was filled

by granulations on day 8th after vacuum drainage applying.

f. Wound after 12 months follow-up: there were no signs of
wound infection and bedsores.

cluding interstitial fluid, with reduction in local edema; 3) increases mechanical stress on the tissues, causing increased formation of
granulation tissue [16,17].

Contraindications for performing NPWT in patients after

spinal surgery: risk of profuse bleeding from the wound area

(coagulopathy, anticoagulant therapy, abundant spinal tumors),
wound liquorrhea and fistulas, bandage allergy [18].

№
patients

Jones., et al.
2007 [34]

Labler., et al.
2006 [35]

Mehbod., et al.
2005 [36]
Ploumis., et al.
2008 [37]
Van Rhee., et
al. 2007 [38]

Yuan-Innes., et
al. 2001 [39]

16

SSI treatment

Adults SSI treatment

20

Adults SSI treatment

15

73
6
2

11

Horn., et al.
2007 [42]

11

Naylor., et al.
2020 [19]

23

Hwang., et al.
2011 [43]

Ped

14

Zehnder., et al.
2007 [40]
Vicario., et al.
2007 [41]

Adults SSI treatment

2

5

Adults SSI treatment

Adults SSI treatment
Ped
Ped

SSI treatment
SSI treatment

Adults SSI treatment

Adults SSI treatment
Ped

SSI
prevention

Adults SSI treatment

Adults SSI treatment

0

0
0

5

0

0

2
0
0

1

0
0

0

0
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Ridwan., et al.
2019 [21]

25

Zeng., et al.
2019 [45]

16

Dyuk., et al.
2019 [44]

Tamir., et al.
2018 [46]
Lee., et al.
2018 [20]

21

66

42

Adults SSI treatment
Adults

SSI
prevention

Adults SSI treatment

Adults SSI treatment

Adults SSI treatment

0
0

0

1

0
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Table 1: Negative pressure wound therapy in spinal surgery.
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