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En la actualidad, estd implantdndose el uso de andamios biolégicos y sintéticos para favorecer la curaciéon
de heridas, especialmente en el caso de heridas de dificil cicatrizacion. Estas matrices aportan un entorno
gue imita la arquitectura natural del cuerpo y promueve los procesos biolégicos, acelerando los tiempos de
cicatrizacion y favoreciendo la calidad del tejido neoformado.

Presentamos nuestra experiencia en el uso de una matriz extracelular acelular de origen animal en el caso
de una herida traumatica, y reportamos el desarrollo de inflamacién crénica con sospecha de alergia al
producto que motivod la retirada de la misma. Ambas situaciones son informadas por el fabricante como
posibles reacciones adversas infrecuentes, por lo que los autores consideramos que es importante reportar
en la literatura.

INTRODUCCION Categoria Subcategoria
En los Ultimos afios se han desarrollado matrices Celular Autoinjerto
Aloinjerto

extracelulares para el tratamiento de heridas que

i X L : Xenoinjerto
cierran por segunda intencidn. Estas matrices pueden

aportar grandes ventajas, como la modulacién de Ia Acelular Aloinjerto
sefal celular, la estimulacién de los factores de creci- Xenoinjerto
miento, la migracién celular e incluso la modulacién Equivalente a matriz Natural

de la inflamacioén', lo cual acortaria los tiempos de cica- Sintético

trizacién y epitelizacion.

Existen disponibles diferentes tipos de matrices en La aparicion de estos productos puede suponer un
funcién de si son celulares o acelulares, y en funcién
de su origen biolégico o sintético, como se aprecia en  de la herida a una gestién activa. De hecho, actual-

la siguiente tabla. mente se estd implantando el uso de estos productos,

cambio de paradigma, pasando de una gestién pasiva
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especialmente en el caso de heridas de dificil cicatri-
zacion.

Sin embargo, su empleo no estd exento de la even-
tual aparicién de efectos adversos, como son la infec-
cién, la hipergranulacién, las reacciones alérgicas
o la inflamacién desproporcionada y crénica en la
heridaz4.

Presentamos nuestra experiencia en el uso de una
matriz del tipo xenoinjerto acelular de origen porcino
en el caso de una herida traumatica que probable-
mente ocasiond una reaccién alérgica al paciente.

CASO CLINICO

Presentamos el caso de un varén sano de 57 anos,
profesional auténomo a cargo de una empresa, que
sufrié una herida traumatica postero medial en Ia
region distal de la pierna derecha con un objeto
cortante metalico, la cual fue suturada en su centro de
atencidén primaria. La evolucién inmediata se complicé
con infeccidén y necrosis. Se traté con antibioterapia
empirica con la combinacién de amoxicilina y cipro-
floxacino via oral, pero la respuesta al tratamiento fue
desfavorable.

Imagen 1. Necrosis en regién postero medial de pierna
derecha sobre una herida traumatica previamente
suturada que se sobreinfectoé.
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El paciente fue remitido a nuestra consulta 3
semanas después del evento traumatico. En la primera
evaluacidon presentaba signos de infeccién, dolor,
Yy necrosis extensa abarcando un area aproximada
de unos 15 x 2 cm (Imagen 1), con reactantes de fase
aguda dentro de valores normales.

Se procedié al desbridamiento, toma de mues-
tras para cultivo y preparacién del lecho de la herida
(Imagen 2), ademas de ingreso hospitalario para
administrar antibioterapia endovenosa empirica de
amplio espectro (linezolid 600mg/12h mas mero-
penem 1g/8h).

Los cultivos de la herida fueron negativos (posi-
blemente debido a la antibioterapia extrahospitalaria
previamente administrada). A los ocho dias de trata-
miento antibidtico endovenoso se realizd transicion
a via oral (linezolid 600mg/12h mas ciprofloxacino
500mg/12h) hasta completar dos semanas de trata-
miento empirico.

El lecho de la herida fue tratado inicialmente con
una malla de diaquil carbamilo (Sorbact®) y poste-
riormente, con el lecho lesional limpio, se colocdé un
dispositivo de terapia de presién negativa de un solo
uso (PICO®) durante 7 dias.

Imagen 2. Desbridamiento del tejido necrético en las
consultas externas.
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Imagen 3. Aspecto de la herida limpia y de la de la matriz
extracelular previamente a ser aplicada.

Imagen 4. Aplicacién de la matriz sobre el lecho de la
herida (posteriormente debe ser humectada con suero

fisiolégico).

Imagen 5. Aspecto de la herida con la matriz extracelular
humectada, y cubierta con una malla de silicona no

adherente.
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Una vez con el lecho de la herida preparado y la
infeccion resuelta segun criterios clinicos, se decidié
dar de alta al paciente y optar por un tratamiento
local ambulatorio con una matriz extracelular acelular
(Oasis®) (Imagenes 3 y 4).

Para cubrir la interfaz se aplicé una malla de sili-
cona no adherente (Biatain Contact®) (Imagen 5) vy,
como apdsito secundario, un apdésito basado en los
principios de cura en ambiente himedo (Mepilex
postop ®). Ademas de esto, se recomendd al paciente
utilizar calcetines de compresién durante todo el
proceso de cicatrizacién con el objetivo de mejorar el
retorno venoso y reducir el riesgo de edematizacién
de la zona.

Se realizé una primera cura a los 7 dias, observan-
dose buena progresién de la herida y objetivdndose
todavia restos de matriz extracelular, por lo que se
mantuvo la misma en la herida siguiendo las indica-
ciones del fabricante; se procedié a recambiar Unica-
mente el apdsito secundario (Imagen 6).

Imagen 6. Retirada del apdsito secundario tras 1semana
desde la colocacidon de la matriz extracelular. No se
objetivan signos de infeccidn ni otras complicaciones,
encontrandose la matriz bien adherida e integrandose
en la herida.

En la siguiente cura semanal la matriz se encon-
traba parcialmente integrada en la herida, y el lecho
de la misma se estaba rellenando con tejido de granu-
lacién. Sin embargo, la herida presentaba signos
importantes de inflamacién perilesional y prurito, sin
mal olor (Imagen 7).

Esta situacién motivé la suspensién del trata-
miento, y se tratd la herida con corticoide tépico en los
bordes (betametasona; Diproderm®), asi como en el
lecho lesional con metilprednisolona 20g (Urbason®)
en fommento durante 10 minutos en cada cura, ademas
de un apédsito de plata nanocristalina (Acticoat®)
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Imagen 7. Aspecto de la herida dos semanas tras
la aplicacion de la matriz extracelular. Se aprecia
inflamacion perilesional y los restos de matriz
extracelular.

Imagenes 8 y 9. Evolucién hasta la cicatrizaciéon
completa de la herida.

durante 2 semanas con curas dos veces por semana.
Se asociaron ademas antihistaminicos orales.

Tras este cambio de tratamiento la herida evolu-
cioné favorablemente hacia la cicatrizaciéon total
10 semanas después (12 semanas desde el inicio del
tratamiento con la matriz extracelular) (Imagenes 8
y 9). Este lapso de tiempo no es el ideal, pero parece
razonable considerando la complicacién aparecida.
Destacar que los signos inflamatorios, si bien fueron
cada vez menos floridos, estuvieron presentes durante

mas de 4 semanas.
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DISCUSION

Hemos presentado el empleo de una matriz de
tipo xenoinjerto acelular como parte del tratamiento
de una herida traumatica complicada con necrosis e
infeccién. La evolucién clinica fue muy buena inicial-
mente, pero posteriormente se torné desfavorable,
por lo que nuestra experiencia en este caso no fue
positiva.

La indicacién de las matrices extracelulares esta
en proceso de definicién a dia de hoy. No obstante,
parece existir consenso internacional para aplicarlas
en heridas de dificil cicatrizacién independiente-
mente de su etiologia, y en las cuales haya fallado
el tratamiento basico o “standard of care” una vez
tratados los factores etiolégicos o las causas que difi-
culten la cicatrizacién, como por ejemplo la infeccién®.
Otra indicacién, que cuenta con menos consenso que
la anterior, seria su empleo en aquellas heridas agudas
traumaticas con defecto cutdneo importante, donde
se ha demostrado mediante estudios histopatoloé-
gicos que el uso de matrices extracelulares acelulares
de origen animal disminuye el componente inflama-
torio y acelera la cicatrizacién®. En nuestro caso deci-
dimos seleccionar la matriz extracelular acelular de
origen animal (Oasis®) sobre otras acogiéndonos a
esta ultima indicacién, afladido al hecho de que se
trataba de una herida con una duracién de mas de 4
semanas de evolucién. Como motivos sociales adicio-
nales, pretendiamos acelerar los tiempos de cicatriza-
cién evitando injertos cutaneos, ya que se trataba de
un paciente con profesion auténoma a cargo de una
empresa, y que tendria facilidad de acceso al producto
en su receta médica.

La matriz extracelular acelular de origen animal
elegida (Oasis®) es un biomaterial derivado de la
submucosa del intestino delgado porcino, disefiado
como un andamio tridimensional para la reparacién
tisular y cicatrizacién de heridas. Se ha observado
que favorece la migracién celular, la angiogénesis
y formacién de tejido de granulacién’. Su apariencia
fisica asemeja una fina [dmina de papel que debe ser
aplicada sobre el lecho de la herida y humectada leve-
mente con suero fisiolégico. Posteriormente debe ser
cubierta por un apdsito no adherente, y, como apésito
secundario, un apdésito que permita cura en ambiente
humedo. Segln indicaciones del fabricante, debe revi-
sarse semanalmente para comprobar que el exudado
no sea muy elevado. Si esto se cumple, no se requiere
cambiar la matriz; al contrario, debe esperarse a que
ésta se integre en la herida, y sélo se precisa cambiar
el apdsito secundario. En nuestro caso la evolucién
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inicial cumplié las expectativas, pero en la segunda
revision semanal se observé que la herida se habia
complicado.

Una de las posibles causas de fracaso de estas tera-
pias es la sobreinfecciéon de la matriz por una inco-
rrecta preparaciéon del lecho de la herida? Creemos
gue en nuestro caso podemos descartar que los
signos inflamatorios fuesen de causa infecciosa
porque inicialmente la preparacién del lecho fue
correcta (desbridamiento cortante exhaustivo, terapia
antimicrobiana local, cobertura antibiética empirica
de amplio espectro), y porque posteriormente se apli-
caron corticoides sobre la herida y la evolucién fue

favorable.

Las complicaciones mas frecuentes descritas en la
literatura por el uso de las matrices extracelulares son
sobreinfeccién e hipergranulacién, mientras que los
casos de alergia e inflamacién crénica serian menos
frecuentes?®. Nos inclinamos a pensar que lo sucedido
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Currently, the use of biological and synthetic scaffolds is being implemented to promote wound healing,

especially in the case of hard-to-heal wounds. These matrices provide an environment that mimics the
body's natural architecture and promotes biological processes, accelerating healing times and improving

the quality of the newly formed tissue.

We present our experience using an acellular extracellular matrix of animal origin in the treatment of a
traumatic wound and report the development of chronic inflammmation with suspected allergy to the product,

which led to its discontinuation. Both situations are reported by the manufacturer as possible infrequent
adverse reactions, and therefore the authors consider it important to report them in the literature.

INTRODUCTION

In recent years, extracellular matrices have been
developed for the treatment of wounds healing by
secondary intention. These matrices can offer signifi-
cant advantages, such as modulation of cell signaling,
stimulation of growth factors, cell migration, and even
modulation of inflammation', which would shorten
healing and epithelialization times.

Different types of matrices are available depending
on whether they are cellular or acellular, and
depending on their biological or synthetic origin, as

shown in the following table.

Category Subcategory
Cellular Autograft
Allograft
Xenograft
Acellular Allograft
Xenograft
Equivalent to a matrix Natural
Synthetic

The emergence of these products could repre-
sent a paradigm shift, moving from passive to active
wound management. In fact, the use of these prod-
ucts is currently being implemented, especially in the
case of hard-to-heal wounds.
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However, its use is not without the possibility of
adverse effects, such as infection, hypergranulation,
allergic reactions, or disproportionate and chronic
inflammation in the wound. 4.

We present our experience in the use of a porcine
acellular xenograft matrix in the case of a traumatic
wound that likely caused an allergic reaction in the
patient.

CLINICAL CASE

We present the case of a healthy 57-year-old male,
a self-employed professional in charge of a company,
who suffered a posteromedial traumatic wound in
the distal region of his right leg from a sharp metallic
object. The wound was sutured at his primary care
center. The immediate course of the disease was
complicated by infection and necrosis. It was treated
with empirical antibiotic therapy using a combination
of oral amoxicillin and ciprofloxacin, but the response
to treatment was unfavorable.

The patient was referred to our clinic 3 weeks
after the traumatic event. At the first evaluation, he

Image 1. Necrosis in the posteromedial region of the
right leg over a previously sutured traumatic wound that
became superinfected.
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presented with signs of infection, pain, and extensive
necrosis covering an area of approximately 15 x 2 cm
(Image 1), with acute phase reactants within normal
values.

Debridement was performed, samples were
taken for culture and the wound bed was prepared
(Image 2), in addition to hospital admission to
administer broad-spectrum empirical intravenous
antibiotic therapy (linezolid 600mg/12h plus mero-
penem 1g/8h).

Wound cultures were negative (possibly due to
previously administered outpatient antibiotic therapy).
After eight days of intravenous antibiotic treatment,
the patient was switched to oral administration
(linezolid 600 mg/12 h plus ciprofloxacin 500 mg/12 h)
until completing two weeks of empirical treatment.

The wound bed was initially treated with a diaquil
carbamil mesh (Sorbact®) and subsequently, with
the wound bed clean, a single-use negative pressure
therapy device (PICO®) was placed for 7 days.

Once the wound bed was prepared and the infec-
tion resolved according to clinical criteria, it was
decided to discharge the patient and opt for local

Image 2. Debridement of necrotic tissue in outpatient
consultations.
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Image 3. Appearance of the clean wound and of the
extracellular matrix prior to being applied.

Image 4. Application of the matrix onto the wound bed
(it should subsequently be moistened with physiological
saline).

Image 5. Appearance of the wound with the extracellular
matrix moistened, and covered with a non-adherent
silicone mesh.
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outpatient treatment with an acellular extracellular
matrix (Oasis®) (Images 3 and 4).

To cover the interface, a non-adherent silicone
mesh (Biatain Contact®) was applied (Figure 5), and
as a secondary dressing, a dressing based on moist
wound healing principles (Mepilex Postop®) was used.
In addition, the patient was advised to wear compres-
sion socks throughout the healing process to improve
venous return and reduce the risk of edema in the
area.

The first dressing was applied on day 7, showing
good wound progress and still showing traces of
extracellular matrix. Thus, it was kept on the wound
following the manufacturer's instructions; only the
secondary dressing was changed (Image 6).

Image 6. Removal of the secondary dressing one week
after placement of the extracellular matrix. No signs

of infection or other complications were observed; the
matrix was well adhered and integrated into the wound.

At the next weekly dressing change, the matrix was
partially integrated into the wound, and the wound
bed was filling with granulation tissue. However, the
wound showed significant signs of perilesional inflam-
mation and pruritus, without foul odor (Image 7).

This situation led to the discontinuation of treat-
ment, and the wound was treated with a topical
corticosteroid on the edges (betamethasone; Dipro-
derm®), as well as in the wound bed with 20g of meth-
ylprednisolone (Urbason®) applied as a compress for
10 minutes with each dressing change, in addition to a
nanocrystalline silver dressing (Acticoat®) for 2 weeks
with dressing changes twice a week. Oral antihista-
mines were also added.

Following this change in treatment, the wound
progressed favorably towards complete healing 10
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weeks later (12 weeks from the start of treatment
with the extracellular matrix) (Figures 8 and 9).
This timeframe is not ideal, but it seems reasonable
considering the complication that arose. It should
be noted that the inflammatory signs, although
becoming less pronounced, were present for more
than 4 weeks.

Image 7. Appearance of the wound two weeks after
application of the extracellular matrix. Perilesional
inflammation and remnants of the extracellular matrix
are visible.

Images 8 and 9. Evolution until complete healing of the
wound.
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DISCUSSION

We have presented the use of an acellular xeno-
graft matrix as part of the treatment of a complicated
traumatic wound with necrosis and infection. The clin-
ical course was initially very good, but subsequently
became unfavorable, so our experience in this case
was not positive.

The indications for extracellular matrices are still
being defined. However, there seems to be an inter-
national consensus for their application in hard-to-
heal wounds, regardless of their etiology, and in which
basic treatment or the standard of care has failed after
addressing the underlying causes or factors hindering
healing, such as infection®. Another indication, which
has less consensus than the previous one, would be
its use in acute traumatic wounds with significant
skin defects, where histopathological studies have
shown that the use of acellular extracellular matrices
of animal origin reduces the inflammatory compo-
nent and accelerates healing®. In our case, we decided
to select the acellular extracellular matrix of animal
origin (Oasis®) over other options, based on the latter
indication, in addition to the fact that the wound had
been healing for more than four weeks. As an addi-
tional social consideration, we aimed to accelerate
healing time by avoiding skin grafts, since the patient
was self-employed and employed by a company, and
would have easy access to the product through his
prescription.

The selected acellular extracellular matrix of
origin (Oasis®)
from the submucosa of the porcine small intestine,
designed as a three-dimensional scaffold for tissue

repair and wound healing. It has been observed to

animal is a biomaterial derived

promote cell migration, angiogenesis, and granula-
tion tissue formation”. Its physical appearance resem-
bles a thin sheet of paper that should be applied to
the wound bed and lightly moistened with saline
solution. It should then be covered with a non-ad-
herent dressing, and, as a secondary dressing, a
moist-healing dressing. According to the manufac-
turer's instructions, the dressing should be checked
weekly to ensure that the exudate is not excessive.
If this is the case, the matrix does not need to be
changed; instead, one should wait for it to integrate
into the wound, and only the secondary dressing
needs to be changed. In our case, the initial prog-
ress met expectations, but during the second weekly
check, it was observed that the wound had become
more complicated.
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One of the possible causes of failure of these ther-
apies is superinfection of the matrix due to incorrect
preparation of the wound bed? We believe that in our
case we can rule out that the inflammmatory signs were
of infectious origin because initially the preparation of
the wound bed was correct (exhaustive sharp debride-
ment, local antimicrobial therapy, broad-spectrum
empirical antibiotic coverage), and because cortico-
steroids were subsequently applied to the wound and
the evolution was favorable.

The most frequent complications described in
the literature for the use of extracellular matrices are
superinfection and hypergranulation, while cases of
allergy and chronic inflammation are less frequent 23.
We are inclined to think that what happened in this
patient was a case of allergy or chronic inflammation,
especially given the positive response to product with-
drawal and treatment.
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Based on our experience with this therapy, we
must be cautious in recommending it and believe it is
important to highlight the importance of:

1) selection of the case and patient (wounds
that are difficult to heal of any etiology where
the “standard of care” has already failed).

2) correct preparation of the wound bed by
removing all necrotic material and infection
if present.

3) close monitoring for possible situations of
intolerance, allergy or reinfection of the
wound.

In conclusion, extracellular matrices can provide
important clinical benefits, but we recommend moni-
toring for adverse effects that could lead to their with-
drawal.
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