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POR PRESION

ABSTRACT

Pressure injuries are reportable adverse events and important indicators of healthcare quality. Their
management represents a major clinical and organizational challenge due to the complexity of
treatment and the associated demands on healthcare resources. This study describes the healing
process of a stage IV sacral pressure injury treated with a 1% solution of the hexane extract of
Pterodon pubescens fixed oil (LDT-PPH) diluted in the commercial product Dersani®, composed of
essential fatty acids, medium-chain triglycerides, and vitamins A and E. An 81-year-old male patient
with systemic arterial hypertension, diabetes mellitus, and hypercholesterolemia, and a previous
history of acute myocardial infarction, was admitted to a tertiary hospital following an acute ischemic
stroke and subsequently developed a sacral pressure injury. Topical treatment with the LDT-PPH
solution promoted favorable wound healing, characterized by increased vascularization, stimulation of
angiogenesis, and reduction of local inflammation. The wound bed evolved to healthy granulation
tissue, followed by satisfactory epithelialization and progressive contraction of the wound edges.
These findings suggest that LDT-PPH may represent a promising therapeutic strategy for the
management of complex skin lesions, particularly during the inflammatory and proliferative phases of
wound healing, due to its potential anti-inflammatory and angiogenic effects.

Keywords: Pressure Ulcer; Wound Healing; Pterodon Pubescens; Phytotherapeutic Drugs.

RESUMO

As lesdes por pressdo sdo eventos adversos de notificagdo obrigatdria e constituem importantes
indicadores da qualidade da assisténcia em satde. Seu manejo representa um desafio clinico e
organizacional significativo devido a complexidade do tratamento e as demandas associadas sobre os
recursos do sistema de satde. Este estudo descreve o processo de cicatrizagdo de uma lesdo por
pressdo sacral em estagio IV tratada com uma solu¢do a 1% do extrato hexanico do dleo fixo de
Pterodon pubescens (LDT-PPH), diluida no produto comercial Dersani®, composto por acidos graxos
essenciais, triglicerideos de cadeia média e vitaminas A e E. Trata-se de um paciente do sexo
masculino, de 81 anos, com comorbidades como hipertensdo arterial sistémica, diabetes mellitus e
hipercolesterolemia, além de histérico prévio de infarto agudo do miocardio. O paciente foi admitido
em um hospital tercidrio ap6és um acidente vascular cerebral isquémico agudo e, posteriormente,
desenvolveu uma lesdo por pressdo sacral. O tratamento topico com a solu¢do LDT-PPH promoveu
evolucdo favoravel do processo de cicatrizagdo, caracterizada por aumento da vascularizagao, estimulo
a angiogénese e redugdo da inflamagdo local. O leito da ferida evoluiu para a formagio de tecido de
granulacdo saudavel, seguido de epiteliza¢do satisfatoria e contragdo progressiva das bordas da ferida.
Esses achados sugerem que o LDT-PPH pode representar uma estratégia terapéutica promissora para o
manejo de lesdes cutaneas complexas, especialmente durante as fases inflamatoria e proliferativa da
cicatriza¢do, devido aos seus potenciais efeitos anti-inflamatorios e angiogénicos.

Palavras chaves: Lesdo por Pressdo; Cicatrizagdo de Feridas; Pterodon Pubescens; Medicamento
Fitoterapico.

RESUMEN

Las lesiones por presion son eventos adversos de notificacion obligatoria y constituyen importantes
indicadores de la calidad de la atencion sanitaria. Su manejo representa un desafio clinico y
organizacional significativo debido a la complejidad del tratamiento y a las demandas asociadas sobre
los recursos del sistema de salud. Este estudio describe el proceso de cicatrizacion de una lesion por
presion sacra en estadio IV tratada con una solucion al 1% del extracto hexanico del aceite fijo de
Pterodon pubescens (LDT-PPH), diluida en el producto comercial Dersani®, compuesto por acidos
grasos esenciales, triglicéridos de cadena media y vitaminas A y E. Se trata de un paciente masculino
de 81 afios con comorbilidades que incluian hipertension arterial sistémica, diabetes mellitus e
hipercolesterolemia, ademas de antecedentes de infarto agudo de miocardio. Fue admitido en un
hospital de tercer nivel tras presentar un accidente cerebrovascular isquémico agudo y posteriormente
desarroll6 una lesion por presion sacra. El tratamiento topico con la solucion LDT-PPH promovié una
evolucion favorable del proceso de cicatrizacion, caracterizada por un aumento de la vascularizacion,
estimulacion de la angiogénesis y reduccion de la inflamacion local. El lecho de la herida evoluciond
hacia la formacion de tejido de granulacion sano, seguido de una epitelizacion satisfactoria y una
contraccién progresiva de los bordes de la herida. Estos hallazgos sugieren que LDT-PPH puede
representar una estrategia terapéutica prometedora para el manejo de lesiones cutaneas complejas,
especialmente durante las fases inflamatoria y proliferativa de la cicatrizacion, debido a sus
potenciales efectos antiinflamatorios y angiogénicos.

Palabras clave: Ulcera por Presion; Cicatrizacion de Heridas; Pterodon Pubescens; Medicamento
Fitoterapico.
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INTRODUCTION

Pressure injuries (PIs) are adverse events
subject to mandatory reporting and are common
among critically ill patients and those requiring
prolonged hospitalization.'.?) The National
Pressure Ulcer Advisory Panel (NPUAP) and
the European Pressure Ulcer Advisory Panel
(EPUAP) define a PI as localized damage to the
skin and/or underlying soft tissue, usually
occurring over a bony prominence or associated
with the use of a medical device or other artifact.
These injuries result from sustained pressure or a
combination of pressure and friction and/or shear
forces. Pls are classified according to the depth
and extent of tissue involvement and may also be
classified based on their association with medical
devices.®

Several intrinsic and extrinsic factors
contribute to the development and progression of
PIs. Extrinsic factors are related to the patient's
environment and include mechanical pressure
over bony prominences, with or without shear, as
well as moisture, immobility, and microclimate.
Intrinsic factors are directly related to the patient
and include comorbidities, advanced age, altered
level of consciousness, tissue perfusion,
nutritional status, and the use of vasoactive
drugs.“.”

PIs represent a global healthcare concern
across different levels of care and affect patients
of various age groups. Their occurrence is
associated with a substantial economic burden on
healthcare systems due to increased use of
wound care supplies and technologies,

medications,  surgical interventions, and

prolonged hospitalization.®® The prevention and
management of PIs are important indicators of
healthcare quality and require multidisciplinary
strategies targeting modifiable risk factors and
appropriate wound management.”” Healthcare-
associated  PIs may  further  prolong
hospitalization, increase treatment costs, and
negatively affect patients' quality of life.,”

In recent decades, increasing attention
has been given to the use of herbal medicines as
potential therapeutic strategies for promoting
cutaneous wound healing.®,® These products
have gained relevance in tissue repair research,
supporting continued investigation into their
therapeutic ~ potential.®'®  Among  these
medicinal plants, the fixed oil extracted from the
seeds of Pterodon pubescens, commonly known
as sucupira, sucupira-branca, faveiro, fava-de-
sucupira, fava-de-santo-indcio, or sucupira-lisa,
has been investigated for its potential effects on
wound healing.

In vitro studies and animal models
suggest that this oil may promote wound repair
through  anti-inflammatory,  antiedematous,
angiogenic, and fibroplasia-related activities.
From an economic perspective, the use of herbal
medicines derived from abundant native
Brazilian plant species may represent a
sustainable and potentially  cost-effective
alternative to conventional approaches, including
high-voltage electrical stimulation, laser therapy,
negative-pressure wound therapy, and advanced
wound dressings such as hydrocolloids,
polyurethane foam, and non-adherent

dressings.(10-19)
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The fixed oil of Pterodon pubescens
seeds contains compounds belonging to the
terpene class in its hexane fraction, including
vouacapan-derived compounds, geranylgeraniol,
and o-humulene. These compounds have been
associated with biological activities that may
contribute to the wound healing process, with
potentially greater therapeutic relevance during
the inflammatory and proliferative phases of
tissue repair.(11-17)

Pterodon pubescens is a native species of
the Brazilian Cerrado and occurs in states
including Minas Gerais, Sao Paulo, Goias, and
Mato Grosso do Sul. Its oil has traditionally been
used for treating inflammatory and rheumatic
conditions, sore throat, and respiratory
disorders."® Given its bioactive compounds,
traditional use, and potentially low production
cost, further evaluation of its application in
wound healing is warranted. Therefore, this case
report aimed to describe the healing progression
of a stage IV sacral PI treated for 60 days with a
1% solution of the hexane extract of the fixed oil
of Pterodon pubescens (LDT-PPH), diluted in
the commercial product Dersani® (LDT-PPH
1% + D).

CASE REPORT

In accordance with Resolution No.
466/2012 of the Brazilian National Health
Council (CNS/MS), this study was conducted
following approval by the Research Ethics
Committee of the Faculty of Health Sciences and
Technology at the University of Brasilia, under

report CAEE 84079724.1.0000.8093.

The solution was provided by the
Laboratory for the Development of Therapeutic
Innovations (LADETER) of the Tropical
Medicine Unit, Faculty of Medicine, University
of Brasilia, which conducts research in the fields
of Pharmaceutical and Medicinal Chemistry and
Natural Products.

To obtain the LDT-PPH extract,
Pterodon pubescens fruits (fava) were dried at
room temperature, cut using pruning shears, and
extracted in a 2.5-L percolator with a hexane
mixture (4 x 24 h), followed by ethanol
extraction (3 x 48 h). The hexane extract was
obtained by evaporating the solvents under
reduced pressure using a rotary evaporator at
35°C, followed by removal of residual solvents
under high vacuum and dose standardization.1?
The development of pharmaceutical formulations
containing Pterodon pubescens fruit extracts was
registered in the Brazilian National System for
the Management of Genetic Heritage and
Associated Traditional Knowledge (SISGEN)
under registration number A93F250.

The patient was an 81-year-old man with
a history of systemic arterial hypertension
(SAH), diabetes mellitus (DM),
hypercholesterolemia, and previous acute
myocardial infarction (AMI). He was admitted to
a private tertiary-care hospital in a city in the
state of Minas Gerais, Brazil, following an acute
ischemic stroke, presenting with left-sided
hemiplegia, dysarthria, and dysphagia, while
remaining conscious and oriented. The total

hospitalization period, including admission to the
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intensive care unit (ICU) and subsequent ward
stay, was four months.

At hospital admission, the patient's skin
was intact. However, during the third week of
hospitalization in the ward, he developed a stage
1 sacral  pressure  injury  (erythema).
Subsequently, his clinical condition deteriorated,
requiring transfer to the ICU, where he remained
for 27 days and received invasive mechanical
ventilation, vasoactive drugs, and enteral
nutrition. Upon discharge from the ICU, the
patient had an unstageable sacral pressure injury
due to the presence of devitalized tissue, which
prevented assessment of the extent and depth of
tissue involvement. He also presented with stage
3 pressure injuries in both trochanteric regions.

Five months after the ischemic stroke,
while receiving home-based care, the patient
presented with a stage IV sacral pressure injury

consisting predominantly of granulation tissue,

with abundant serous exudate (3+/4+), a flat and

irregular wound edge, no malodor, and an
approximate depth of 3 cm (Figure 1).

Before initiating treatment, photographs
of the pressure injury were taken on the first day
of the treatment protocol (Day 0; DO0), and
wound dimensions were measured with a ruler.
To systematically assess wound healing
progression, the TIMERS framework was
used."® The acronym refers to Tissue
(management of nonviable tissue),
Infection/Inflammation (infection and
inflammation  control), Moisture (exudate
management), Edge (wound-edge management),
Regeneration/Repair (tissue regeneration), and
Social factors (social factors).!"” The wound was
evaluated according to the TIMERS criteria at

each assessment, as presented in the

corresponding figures.

Figure 1 - Before treatment with the LDT-PPH 1% + D solution (Day 0; DO0). Stage IV sacral pressure
injury measuring 12 cm in width (right-to-left), 8 cm in height (sacral-gluteal), and 3 cm in depth. The
wound bed consisted predominantly of (T) granulation tissue, with focal areas of liquefactive necrosis in
the upper third; (I) no signs of infection; (M) moderate amount of serous exudate (3+/4+); (E) flat,
irregular wound edges, with no malodor; and (R) no evidence of wound-edge contraction.
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A caregiver was trained by the study nurse
(P.R.S.R.) to perform the dressing changes daily
using a clean technique. The wound was
cleansed daily with approximately 100 mL of
sterile 0.9% saline solution by simple jet
irrigation. After cleansing, the wound edges were
dried, and the LDT-PPH 1% + D solution was
applied directly to the entire wound bed. A
sterile gauze dressing was used as the secondary
dressing. The treatment protocol consisted of
applying LDT-PPH 1% + D for 60 days.
Dressing changes were performed daily after
bathing and, when necessary, for example, in the
event of fecal contamination, the dressing was
replaced at any time of day using the same
technique.

The wound was photographed daily
before and after cleaning with 0.9% saline, and
the images were sent to the nurse responsible for
the study (P.R.S.R.). Subsequent in-person
assessments were performed every 15 days under
standardized lighting conditions and at the same

time of day to minimize potential variations in
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photographic documentation. Following
assessment by the study nurse (P.R.S.R.) and
after the patient's family had provided written
informed consent, treatment with the 1% LDT-
PPH solution in Dersani® (LDT-PPH 1% + D)
was initiated.

After 13 days of treatment with LDT-
PPH 1% + D, a reduction in wound size and
depth was observed, accompanied by an
increased amount of granulation tissue and

progressive wound contraction (Figure 2).

Figure 2 - Day 13 of treatment with LDT-PPH 1% + D solution. Stage IV sacral pressure injury
measuring 10 cm in width (right-to-left), 7.5 cm in height (sacral-gluteal), and 2.0 cm in depth. The
wound presented (T) predominantly healthy granulation tissue, with progressive filling of the wound bed;
(D no signs of infection; (M) moderate amount of serous exudate (2+/4+); (E) flat, irregular wound edges,
with evidence of wound-edge contraction and no malodor; and (R) progressive wound-edge contraction
and granulation tissue formation, indicating ongoing epithelialization and tissue regeneration.

. I o ST . »
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After 28 days of treatment with LDT-
PPH 1% + D, a substantial reduction in wound
size and depth was observed, accompanied by an
increase in granulation tissue and progressive

superficialization of the pressure injury (Figure

3). Due to the presence of wound-edge
maceration, calcium alginate dressing was added
to the treatment protocol to promote exudate

absorption and moisture management.

Figure 3 - Day 28 of treatment with LDT-PPH 1% + D solution. Stage IV sacral pressure injury
measuring 5 cm in width (right-to-left), 6.5 cm in height (sacral-gluteal), and 0.5 cm in depth. The wound
presented (T) healthy granulation tissue; (I) no signs of infection; (M) a small amount of serous exudate
(1+/3+), with some maceration of the wound edges; and (E) contracted, flat, regular wound edges, with
no malodor.

After 60 days of treatment, the pressure

injury showed substantial improvement,

as illustrated in Figure 4.

Figure 4 - Day 60 of treatment with LDT-PPH 1% + D solution (D60). Sacral pressure injury measuring
3.5 cm in width (right-to-left), 3.45 cm in height (sacral-gluteal), and 0.3 cm in depth. The wound
presented (T) healthy granulation tissue; (I) no signs of infection; (M) a small amount of serous exudate
(1+/4+); (E) contracted, epithelialized, flat, and regular wound edges, with no malodor; and (R) evidence

of epithelialization and tissue regeneration.

During treatment with the LDT-PPH 1%
+ D solution, progressive healing of the sacral

pressure injury was observed based on serial

assessments using the TIMERS framework, as
illustrated in Figures 2—4. The healing process

was characterized by an increase in healthy
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granulation tissue, progressive superficialization
and filling of the wound bed, reduction in wound
size, decreased inflammation as evidenced by
reduced exudate (1+/4+), improved moisture
management with resolution of wound-edge
maceration, progressive contraction of the
wound edges, and epithelialization of newly
formed tissue (Figure 4). Overall, treatment with
LDT-PPH 1% + D showed promising results,
with the wound demonstrating a continuous and
consistent healing trajectory throughout the 60-
day follow-up period.

The application of LDT-PPH 1% + D
was associated with favorable wound-healing
progression according to the parameters
assessed. It is noteworthy that the patient
presented both intrinsic and extrinsic factors that
could delay wound healing and increase the risk
of developing new pressure injuries, including
diabetes mellitus, glycemic fluctuations despite
daily treatment with regular and NPH insulin,
impaired mobility, impaired communication, and
edema.

The development of pressure injuries is
directly associated with increasing patient
severity and is influenced by multiple intrinsic
and extrinsic factors. Advanced age is associated
with reduced skin elasticity and texture, impaired
circulation, decreased cellular turnover, and
delayed wound healing, as well as diminished
peripheral sensitivity, thereby increasing the risk
of skin and tissue injury. Conditions such as
systemic arterial hypertension, diabetes mellitus,
and dyslipidemia may impair the healing process

by compromising vascular function. Reduced

mobility limits the ability to effectively relieve
pressure, while malnutrition may increase the
risk of developing pressure injuries by up to
fourfold.“,s,20-24

It is important to highlight the factors
associated with the development of pressure
injuries (PIs). The use of vasoactive drugs may
cause peripheral vasoconstriction, consequently
reducing tissue perfusion. Impaired
consciousness may compromise the patient's
perception of discomfort and, consequently, their
ability to respond to prolonged pressure. The use
of mechanical ventilation may indicate impaired
oxygenation and/or perfusion and, when
combined with other risk factors, may further
increase the risk of PI development. “,5,20-24)

Moisture is also an  important
contributing factor, particularly in patients with
impaired consciousness who are unable to
reposition themselves or communicate their
needs to healthcare professionals. Urinary and
fecal incontinence further increase skin moisture
and exposure to pressure, predisposing the tissue
to maceration and breakdown. These conditions
may also cause bed linens and clothing to adhere
to the skin, thereby intensifying the effects of
shear and friction forces, particularly when the
head of the bed is elevated above 30° and
interface pressure exceeds 32 mmHg. Such
forces may result from patient movement or
improper positioning. ¢,5,20-24)

Several of the risk factors described
above were present in the clinical condition of

the patient reported in this case, including

advanced age, chronic diseases, hemiplegia,
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invasive mechanical ventilation, and the use of
vasoactive drugs during ICU admission.
Additional risk factors included impaired level of
consciousness, reduced mobility, moisture
associated with diaper use, shear and friction
forces, and ineffective repositioning. The
combination of these factors likely increased
pressure over bony prominences and contributed
to the development and progression of pressure
injuries.

Considering the prevention of pressure
injuries (PIs), individualized risk stratification
should be wused to facilitate the early
implementation of preventive measures. Among
the most used predictive tools is the Braden
Scale, which assesses factors associated with the
risk of PI development.4.6,7,20,29) In the present
case, the patient was classified as having a
moderate-to-high risk of developing pressure
injuries.

Pressure injuries are primarily influenced
by two key determinants: the duration and
intensity of pressure. In general, stage III and IV
pressure injuries are more frequently observed
after 30 days of hospitalization and may be
associated with increased morbidity and
mortality, although earlier-stage injuries may
develop within as little as 24 hours.(1°,22) Studies
have reported that pressure injuries occur most
frequently in the sacral, gluteal, and intergluteal
regions, as these areas are located over bony
prominences and are therefore exposed to greater
pressure.®,5,10,21,22)

Regarding age, studies have reported a

higher incidence of pressure injuries among

individuals over 60 years of age, with the risk
increasing when ICU stays exceed five days.
This increased risk is likely related to the
cumulative effect of multiple risk factors
severity  and

associated  with clinical

hemodynamic instability.%,12,2129)  These
characteristics were present in the patient
described in this case, consistent with findings
reported in the literature.

Studies have reported that sacral pressure
injuries are associated with higher treatment
costs and greater therapeutic challenges.©
Therefore, the investigation of accessible and
cost-effective alternative approaches that do not
compromise treatment effectiveness is relevant
for wound care.

According to previous studies, the
favorable healing outcomes observed with the
hexane extract of Pterodon pubescens may be
attributed to its anti-inflammatory, hemostatic,
angiogenic, and fibroblast-stimulating
(fibroblastic) activities. The extract contains
predominantly terpenes, including diterpenes and
sesquiterpenes with a vouacapan-type skeleton,
such as 6a,7B-dihydroxyvouacapan-17-oic acid,
which are present in the LDT-PPH 1% + D
solution.(191%)

The anti-inflammatory activity, which
has been widely described in the literature, may
be associated with the presence of terpenoid
derivatives in the hexane fraction, which may
contribute to fibroblast stimulation and reduction
of edema.(2,’¥ Geranylgeraniol has also been
shown to significantly reduce edematous and

inflammatory responses.','s,2¢) In addition, a-
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humulene has been associated with angiogenic
activity and, at higher concentrations, may
stimulate vascular endothelial growth factor
(VEGF), thereby promoting cell migration and
proliferation and potentially contributing to
wound closure.(1713,15,16)

The use of LDT-PPH 1% + D solution
was associated with favorable wound healing
progression and improved vascularization, as
evidenced by the development of a bright-red,
healthy-appearing wound bed. Subsequently,
progressive wound-edge contraction, filling, and
superficialization of the lesion were observed,
consistent with findings reported in the
literature.?7,2® These findings suggest that
topical therapy with LDT-PPH 1% + D may
contribute to accelerating the wound-healing
process and represents a promising alternative
for promoting satisfactory healing in wounds
with delayed progression and impaired tissue
repair.

Additionally, studies evaluating the
safety and metabolic effects of the hexane
extract of Pterodon pubescens fixed oil have
reported potential beneficial effects on metabolic
parameters. In humans, oral administration at a
dose of 250 mgkg was associated with
reductions in blood glucose, cholesterol, and
triglyceride levels.®® In animal studies,
administration at doses of 100 and 300 mg/kg
was associated with reduced body weight, with a
hypoglycemic effect observed at the higher dose
of 300 mg/kg."® These findings were further
supported by subsequent research exploring the

use of encapsulated Pterodon pubescens fixed oil

as a potential strategy for diabetes
management. %

Regarding the topical use of LDT-
PPH 1% + D in wound care, experimental
studies have demonstrated promising results
regarding its potential effectiveness. However,
clinical evidence in humans remains limited, and
further studies are needed to establish its efficacy
and safety in the wound-healing process. In this
context, controlled clinical trials are warranted to
systematically evaluate the therapeutic effects of
this formulation across different types of skin
wounds. In addition, recent research has
explored micro- and  nanoencapsulation
strategies for Pterodon pubescens oil, which may
improve its bioavailability and stability,
potentially enhance its therapeutic effects, and

contribute to more favorable clinical outcomes in

wound management.¢,%,3"

CONCLUSION

The findings of this case report suggest
that the formulation containing Pterodon
pubescens may have therapeutic potential in
promoting cutaneous wound-healing, possibly
through the activity of its terpenoid derivatives,
particularly during the inflammatory phase, by
modulating excessive inflammation, and the
proliferative phase, by promoting angiogenesis.
Clinically, favorable wound healing progression
was observed, characterized by the development
of  well-vascularized, bright-red, healthy-
appearing granulation tissue, followed by

satisfactory epithelialization.
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However, important limitations remain
regarding the use of Pterodon pubescens as a
wound-healing agent. The available scientific
evidence is still limited, particularly regarding
clinical studies evaluating its topical application
in humans. Therefore, further research,
preferably well-designed controlled clinical
trials, is needed to establish its efficacy and
safety in the treatment of cutaneous wounds.

The main limitations of this case report
include the limited evidence regarding the
topical use of Pterodon pubescens oil in wound
healing, both in animal models and in humans. In
addition, patient-specific clinical characteristics,
such as diabetes mellitus, may have influenced
the healing process and limit the generalization
of the findings. Further investigations involving
patients with different clinical profiles are
therefore warranted to better characterize the
therapeutic potential of this formulation and
strengthen scientific evidence supporting its use

in wound care.
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