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The effectiveness of negative pressure wound therapy in enhancing skin
graft uptake on a burned lower leg stump: A case report

Tito Brambullo', Chiara Zanettin', Franco Bassetto', Vincenzo Vindigni'

Learning Point of the Article:
How to manage a burnt leg stump to preserve the length necessary for prostesization.

Introduction: Negative pressure wound therapy (NPWT) is a beneficial tool for enhancing the local conditions of complex wounds. Clinical
evidence supportsits application in the management of burn injuries; however, limited data are available concerning the effectiveness of NPW'T
on dermal substitutes and skin grafts.

Case Report: A 29-year-old female patient was referred to our clinic after sustaining severe burns in a road accident. The patient’s right lower
limb was affected, necessitating an amputation below the knee. To preserve an adequate stump length, multiple procedures were performed,
including the application of NPWT to optimize the uptake of the graftinto the wound bed. The rehabilitation program for the amputated leg was
aided by maintaininga suitable stump length, which can be challenging to achieve when burn damage is present.

Conclusion: The use of skin substitutes and grafts can benefit from the application of mild negative pressure, which can improve adherence to
the wound bed. The clinical case presented highlights the benefits of NPWT in managing complex lower-limb trauma, thereby expanding the
scope of this technique.
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Introduction

Negative pressure wound therapy (NPWT) is a specialized
treatment method that involves the use of a sterile foam dressing
and a suction device to create negative pressure on the wound
site. This technique has been shown to have several benefits,
including the promotion of granulation tissue development and
re-epithelialization, as well as faster healing of burn wounds [1].
In fact, NPWT has become the standard of care for the treatment
of acute and chronic wounds in many countries. The therapy
works by inducing capillary growth and removing excess fluids
from the wound site, which helps to reduce the risk of bacterial
colonization and promote faster healing. While more research is

needed to fully understand the cost-effectiveness of NPWT,
there is evidence to support its use in the management of burn
injuries [2]. One promising application of NPWT is in
improving skin graft uptake, which is particularly important in
patients with lower-limb trauma associated with burn damage.
Although there are various methods for covering complex skin
lesions, split-thickness skin grafts are the most common
approach. While there is some literature available on how to
secure grafts [ 3, 4], there are lack of data on the impact of NPWT
on the success of skin grafts [S]. We present our experience with
using NPWT to enhance skin graftsin a patient who lost her right
legduetoaroadaccident.
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Figure 1: Patient’s right leg after escharotomies: (A) medial view;
(B) anterior view.

Case Report

A 29-year-old female patient was admitted to our clinic for
treatment in October 2023, following a severe road accident
that left her with multiple injuries. She sustained several
fractures, along with 3rd°® burns that covered her entire right
lower limb and right flank, which represented 20% of her total
body surface area. Despite the surgical debridement and
escharotomies, the right leg’s soft tissues became full-thickness
necrotic, necessitating the decision to amputate the inferior
limb (Fig. 1). The stump was kept long enough to allow for the
use of a prosthetic, but definitive coverage was not possible due
to the burn extension. As a result, wounds were temporarily
covered with dermal substitutes, such as Integra® and Pelnac™.
Only the tip of the stump was repaired with a meshed skin graft
(Fig.2). Antibiotic therapy was deemed necessary based on the

Figure 3: Four days following the application of skin bank grafts to
the inferior limb stump.

Figure 2: The leg stump after amputation and temporary coverage
with skin substitutes: (A) lateral view; (B) medial view.

findings of the swab test; however, blood cultures and
bacteriuria screening remained negative throughout the entire
hospitalization period. The wounds were then covered with
homologous skin grafts from a cadaver bank (Fig. 3) and
NPWT was initiated by applying Suprasorb® R CNP
EasyDress® by Lohmann and Rauscher on the grafts at —80
mmHg. The NPWT dressing comprised of an absorbent
sponge molded to fit the wound size, in direct contact with the
skin grafts, and a plastic casing that was subsequently positioned
and connected to a vacuuming system, resulting in negative
pressure being applied throughout the lower limb (Fig. 4). In
general, NPWT iskeptin place for 3-4 weeks and the dressing is
renewed weekly. The system applies the chosen negative
pressure continuously. After a week, the bank grafts were
replaced by autologous skin grafts, harvested from the patient’s

Figure 4: Example of negative pressure wound therapy application
toburned inferior limb.
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Figure S: Skin grafting is being carried out on the regenerated

neoderma.

left thigh and meshed with 1:6 and 1:3 ratios (Fig. S), then
EasyDress®was applied with a negative pressure of —100 mmHg
considering the higher serum drainage from the graft holes.
After 12 days, the NPWT was stopped since the skin grafts
showed successful taking and no significant drainage was
evident (Fig. 6). The NPWT was used for a total time of 19 days.
A month after the traumatic event, the injured areas were almost
fully repaired (Fig. 7). The patient was then transferred to a
rehabilitation service to prepare for the prosthetization of the
rightleg. At the time of writing this article, the patient is actively
engaging in the rehabilitation program, and the lower limb
stump is free of complications.

Discussion

The use of NPWT in an emergency setting for damage control
of injured and fractured lower limbs is well known [6-8].
NPWT presents several advantages. First, it allows for wound

Figure 6: Early result after autologous skin grafting of leg stump and
thigh: (A) leg distal stumpj; (B) lateral view of the thigh.

exudate control, so the absorbent sponge can be left untouched
for 5-7 days in contact with the wound bed. Despite the
extensive area of injury, the patient did not develop an infection
during the month we used NPW'T, proving its efficacy in
superinfection prevention.

Second, unlike traditional dressings that need to be renewed
every day, NPWT reduces patient discomfort by tailoring the
negative pressure adjustment and also decreases the nursing
staff workload [3]. Although tie-over dressing is the most used
and successful method in securing skin grafts in most patients,
when there is a need to cover complex surfaces (joint or
circumferential areas) or subcutaneous tissue with abundant
production of fluids, as in our case, skin grafts would hardly take
well. The NPWT allows for the immobilization of grafts to the
wound bed, even in difficult locations, which facilitates graft
taking. The disadvantages of NPWT include the cost,
lengthening the dressing procedure, and the need for additional
surgery in the operating room with anesthesia to remove the
dressing in the event of a large wound. Training the nursing staff
is necessary to monitor and manage the functioning of NPWT
[3]. The use of NPWT as a bolster dressing for autografts is
supported by literature data. Scherer et al. [7] conducted a
retrospective study in which they compared traditional skin
graft securing methods with NPWT in skin lesions of various
natures, 50% of which were burn wounds. The NPWT group
had alower rate of graft failure, according to a subgroup analysis
of burn wounds (0% vs. 19%). A prospective randomized trial
by Petkar et al. [8] compared skin grafts taken in 21 patients
with burn lesions treated with NPWT applied on split-
thickness skin grafts and 19 patients with burn wounds
receiving a traditional compressive dressing on the same kind of
grafts. The average graft take was higher in the NPWT group
than in the control group (96.7% vs. 87.5%; P < 0.001). In a
double-blind randomized trial, a comparison was made
between the total area of skin graft loss for skin wounds, with
over half of them being burns, in grafts secured using
conventional methods and NPWT [9]. The authors reported a
median failure of skin grafts of 0.0 cm2 for the NPWT group
and of 4.5 cm2 for the control group (respectively, range
0.0-11.8 cm2 and range 0.0-5.2 cm2; P = 0.001) and the
median percentage of graft loss in the negative pressure group
was 0.0% (range, 0.0-62.0%) versus 12.8% (0-75.9%) in the
control group (P < 0.001). Patients treated with NPWT also
had significantly reduced length of hospital stays. Although
burn patients are not the sole focus of most studies on the use of
NPWT on grafts, the studies we examined demonstrate that
NPWT improves graft healing. According to the literature,
using NPWT as a dressing can help integrate bilaminate dermal
substitutes. Jeschke et al. [10] compared the use of traditional
compression dressing versus NPWT used together with fibrin
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Figure 7: The final outcome after lower limb stump reconstruction combining grafting
and negative pressure wound therapy: [A] anterior view; [B] lateral view; [ C] medial view.

glue to secure a bilaminate dermal substitute. A split-thickness
skin graft was placed after the dermal substitute was fully
vascularized and the take rate was measured as a percentage of
the total area of dermal substitute placement. The rate of graft
take was found to be significantly higher in cases where NPWT
plus fibrin glue was used compared with patients treated with
conventional dressings (98% vs. 78%; P < 0.003). In addition,
patients treated with NPWT had a shorter time to definitive
coverage (10 days vs. 24 days; P < 0.002). However, it is hard to
tell the difference between the benefits of NPWT and the fibrin
glue used in conjunction with it in this study. A retrospective
study conducted by Molnaretal. [ 11] examined the integration
of bilaminate dermal substitutes and the rate of skin graft take,
both managed with NPWT coverage. The patients examined
had lesions of different extents, with exposed bone, tendon, or
joint that would otherwise require more complex

reconstructive procedures. The dermal
substitute revascularization rate was 96%, the
skin graft take rate was 93%, and the average
time between dermal substitute placement
and skin grafting was 7.25 days, as revealed in
the study. Both studies seem to agree that
NPWT can enhance the rate of
vascularization of bilaminate dermal
substitutes, leading to a shorter delay before
skin grafting and better overall skin graft
outcomes.

Conclusion

According to our observations, NPWT has
proven to be a useful and effective approach
for managing complex cases of burns and
amputated lower limbs. The primary
advantages of NPWT include effective
exudate management, protection against superinfections, and
promotion of wound bed granulation, all of which contribute to
improving the local conditions and facilitating early grafting.
The literature also supports the specific application of NPWT
on dermal substitutes and skin grafts on burn surfaces, thereby
expanding the scope of this technologyin the field.

Clinical Message

The objective of preserving an optimal amputation stump length to
aid prosthesis use can be realized even in the presence of extensive
burn damage by utilizing reconstructive approaches and wound-
healing methodologies.
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