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Introduction

In the initial article in this 2-part series, we described the paradox
of negative pressure wound therapy (NPWT). According to Newton’s
3rd law, when we apply -125mmHg of negative pressure to a black
foam NPWT dressing, a reciprocal positive pressure is forced against
the underlying wound bed. Because of the compressive properties of
foam, this actually is amplified, such that the average contact pressure
below a foam NPWT dressing set at -125mmHg is about +187mmHg,
or >6x greater than the capillary filling pressure of the wound bed tis-
sue [1]. While this paradox has been known and documented since
2009, in the absence of a reliable alternative, it has been accepted as a
necessary by-product of foam NPWT [2]. However, larger prospective
studies have demonstrated non-superior outcomes for NPWT as com-
pared to standard dressings, like wet-to-dry gauze dressings, especially
for the treatment of pressure injuries, in which the primary cause of
the injury is excessive, continuous pressure against the tissue [3]. The
focus of this part of the series is to highlight illustrative cases and dis-
cuss the concept of low pressure wound therapy (LPWT) in the treat-
ment of pressure injury wounds.

Case Presentation

42-year-old male history of end-stage renal disease status post renal
transplant 13 years prior with history of poorly controlled insulin de-
pendent diabetes mellitus, hemodialysis, hyperlipidemia, hyperten-
sion, neuropathy, amputation left foot, chronic kidney disease (stage
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5), seizures, stroke, CVA and ventilator dependent. The patient had
a recent admission for acute hypoxic respiratory failure secondary to
aspiration pneumonia requiring intubation and eventual trach and
PEG as well as cardiac arrest. He was admitted to the LTAC hospital
for ventilator weaning, intravenous antibiotics and antifungal treat-
ment (meropenem/vancomycin and micafungin), nutritional support
and rehabilitation. Over the course of their complicated care, the
patient developed a Stage IV sacral pressure injury with sacral osteo-
myelitis prior to admission to the LTAC (Figure 1A).

The patient was treated for approximately 3 months with pressure
injury prevention protocols, bedside debridements and traditional
foam (GranuFoam®, Solventum, Inc) NPWT at -125mmHg continu-
ous suction with twice weekly dressing changes (Figure 1B). Due to
stagnation with some propagation of the wound dimensions, despite
months of traditional NPWT, the patient was converted to a novel TPE
NPWT (PREVENT®, Clear Choice Therapeutics, Inc) dressing run
at low pressure (-75 mmHg; continuous) with twice weekly dressing
changes. After approximately 3 weeks of TPE NPWT therapy (which
was the only change in the prior treatment plan), the patient showed
significant and progressive healing with wound volume reduction and
healthy granulation formation over the sacrum, as well as reduction in
the size of the satellite superficial portions of the wound (Figure 1C).
Note the honey-comb undulations in the granulation is a temporary
effect that smooths after discontinuation of TPE NPWT.
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Unfortunately, the treating nurse who made the transition to TPE
NPWT went on vacation, and the covering nurse switched the patient
back to traditional foam NPWT at -125mmHg continuous suction for
3 days (Figure 1D). After only 3 days of treatment with foam NPWT
at -125mmHg, the wound showed marked regression of healing. The

primary and satellite wounds expanded. The prior healthy granula-
tion over the sacrum regressed once again exposing the sacrum. The
wound edges were necrotic and enlarging. Ultimately, the patient was
placed on comfort cares and transitioned to hospice where he suc-
cumbed to his multiple medical comorbidities.

Figure: 1(a)

Figure: 1(b)

Figure: 1(c)
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Figure: 1(d)

Case Presentation

A 62-year-old wheelchair bound female was admitted to a long-term
acute care (LTAC) hospital after two surgical debridements for wound
management. Her past medical history included obesity, Fechtner
Syndrome, hypertension, hyperlipidemia, asthma, lymphedema and
current treatment for breast cancer.

The patient had been surgically irrigated and debrided twice during
her initial acute hospitalization. The initial surgery included excision-
al debridement (sharp, electrocautery and VersaJet) of an infected ne-
crotic wound over the left buttock and leg which measured 840 cm?.
Three days later she underwent an additional surgery for further exci-
sional debridement of necrotic tissue, resulting in a wound that meas-
ured 33 x 24 x 5.5cm. Additionally, there was tunneling towards the
superior margin of the wound measuring 6 cm in depth. The wound
was packed with Kerlix soaked in saline and then covered with ABD

pads changed on a daily basis.

Cultures from the debridement were positive for methicillin-resist-
ant Staphylococcus aureus (MRSA), Proteus mirabilis, and Clostrid-
ium perfringens. The patient received IV Unasyn therapy. Once there
was no plan for additional surgical debridement, the patient was start-
ed on traditional black foam (GranuFoam®, Solventum, Inc) NPWT
at -125mmHg continuous suction with twice weekly changes. The
wound size at the initiation of black foam NPWT was 3.5x11x0.3cm at
the left upper leg and 23x15x7 at the left buttocks with 15cm tunneling
(Figure 2A). After 8 days of black foam NPWT with minimal pro-
gression towards healing, the patient was switched to a TPE NPWT
dressing (PREVENT®, Clear Choice Therapeutics, Inc) at -75mmHg
continuous suction with twice weekly changes. The wounds at that
point measured 3.2x10x0.3cm at the left upper leg and 22.8x14.5x7 at
left buttocks with 15cm tunneling. The wound progression over the
course of care at the LTAC is documented in (Table 1).

Figure 2: Note the deep tunneling at the superior margin of the left buttock wound (15cm).
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Figure 2: Same wound after 8 days of black foam NPWT treatment.

Figure 2: Same wound after 7 days on the TPE dressing with low pressure therapy (-75mmHg).
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Figure 2: Wound after 24 days on the TPE dressing.
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Table 1
Left
Dressing Admission Days on TPE L{':t Upper Buttock Butfock
g (cm) Tunneling (cm)
(cm)
Blk Foam 4 days 3.5x11x0.3 23x15x7 15
Blk Foam 8 days 3.2x10x0.3 22.8x14.5x7 15
PREVENT 11 days 3 days 2.2x8.5x0.2 22x12x5.8 12.5
PREVENT 18 days 10 days 2.2x8.5x0.2 18x9x5.8 5.5
PREVENT 22 days 14 days 2x8x0.2 15x5.8x5 4
PREVENT 32 days 24 days 0.2x4x0.1 15x3.9x4 1
PREVENT 36 days 28 days Healed 13x2.6x3 0
Discussion tion of a more favorable microvascular environment. While low pres-

These 2 cases highlight the concepts disclosed in Part 1, Negative
Pressure Wound Therapy and the Perfusion Paradox, that described
how black foam NPWT generates compressive forces that can im-
pair perfusion despite its widely perceived clinical benefits. Although
NPWT is commonly conceptualized as the application of negative
pressure, the biologically relevant force at the tissue level is compres-
sive. Suction applied across a sealed interface generates equal and op-
posite forces, resulting in increased contact pressure within the wound
bed [4,5].

This compressive effect is dose-dependent. Increasing suction leads
to progressive reductions in perfusion, with measurable decreases in
blood flow and tissue oxygenation at commonly used settings such
as -125 mmHg [4,5]. These findings challenge the traditional belief
that higher negative pressure enhances perfusion. Foam-based wound
fillers amplify this phenomenon. Due to intrinsic flow resistance and
collapse under suction, foam requires higher pressures to maintain ad-
equate fluid evacuation, especially in high exudate producing wounds
[6]. Biermann et al. [1,7] demonstrated that foam interfaces set at
-125mmHg negative pressure can generate contact pressures up to
approximately +187mmHg, with associated reductions in blood flow
and oxygenation in the wound bed tissues.

This confirms that NPWT transmits substantial positive pressure to
the wound surface and can creates a hypoperfused environment. Our
pilot pressure study further refines this relationship by directly quan-
tifying contact pressure across dressing types, wound configurations,
and suction levels [8,9]. In this porcine explant model, contact pres-
sure increased proportionally with applied suction, with pump pres-
sure accounting for the majority of variance in both peripheral and
central measurements. At -125 mmHg, reticulated open cell foam and
white foam generated contact pressures in the range of approximately
125 to 195 mmHg, consistent with prior experimental findings.

In contrast, the thermoplastic elastomer interface consistently pro-
duced lower contact pressures across all wound types and pressure
settings. At -50 mmHg, central contact pressures with this interface
were approximately 15 to 30 mmHg, a range associated with improved
microvascular perfusion in prior studies of external compression
stockings [6,10]. Importantly, negative pressure setting remained the
dominant determinant of contact pressure, explaining approximately
77% of peripheral and 68% of central pressure variation, while dress-
ing type and wound type contributed smaller but meaningful effects
[8,9].

The 2 cases presented herein, exemplify these findings. Failure of
healing pressure injuries under foam NPWT at high pressure settings
(i.e. -125mmHg) may be explained by excessive compressive loading
and impaired perfusion. Improvement following transition to a lower
resistance interface at reduced pressure (-50mmHg) supports restora-
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sure wound therapy (LPWT) using the novel TPE dressing was able to
salvage a highly morbid and quite possibly mortal infected pressure
injury in Case 1, the tragic regression of the wound healing that oc-
curred after just 3 days for transition back to black foam NPWT, after
sustained granulation and healing was documented with LPWT using
the TPE dressing, clearly illustrates the clinical consequence of high
contact pressure on compromised tissue.

Both of these cases provide direct, in-human, same patient compari-
sons between black foam NPWT and TPE LPWT. In both cases, the
more physiologically appropriate LPWT was superior. These anec-
dotes need to be confirmed in large prospective comparative stud-
ies, but the fact that we now have a viable alternative to black foam
NPWT using high NP, allows for us to finally respond to the paradox
of NPWT with a solution that is physio-“logical”.

Clinical Implications

These cases demonstrates that the therapeutic effectiveness of NPWT
depends on the balance between fluid evacuation and preservation of
perfusion. Foam-based NPWT systems, due to their intrinsic design,
are a high resistance system. This obligates higher suction to function
effectively, which exceeds the physiologic threshold for capillary per-
fusion, particularly in pressure injuries over bony prominences.

Lower resistance interfaces, like the TPE dressing, allow effective
therapy at reduced suction levels, maintaining adequate fluid manage-
ment while limiting excessive contact pressure. This allows the therapy
to work effectively while staying within a safer, more physiologic range
that preserves perfusion and supports wound healing.

Summary

These clinical cases illustrate a pressure-dependent model of NPWT
efficacy. Elevated contact pressures generated by foam-based systems
at conventional settings impairs wound bed perfusion which may lim-
it healing, whereas lower pressure systems with optimized interfaces
promote granulation, prevent tissue in-growth and accelerate wound
healing. These findings integrate clinical observation with experi-
mental data and provide a physiologic explanation for improved out-
comes with reduced pressure therapy using the TPE dressing.
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