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Résumé

Objectifs. - Les escarres sont fréquentes chez les patients blessés médullaires. Elles sont
associées a une importante morbi-mortalité et constituent un fardeau médico-économique
majeur. Malgré leur fréquence, la physiopathologie et la gestion optimale ne sont toujours
pas connues. La plupart des données disponibles proviennent d'études non comparatives,
notamment en ce qui concerne |'utilisation d'antimicrobiens.

Méthodes. - Nous présentons un examen critique de la littérature et nous focalisons surtout
sur les traitements antimicrobiens dans cette situation.

Résultats. - Le diagnostic d’infection repose essentiellement sur I'examen clinique car les
préléevements microbiologiques ne sont dans ce cas pas utiles. En outre, une identification
microbiologique fiable est un défi majeur mais devrait aider a sélectionner un traitement
antimicrobien adapté. Les examens d’imagerie peuvent étre utiles mais ne peuvent
remplacer I'examen clinique. Le choix de I'antibiothérapie doit tenir compte des dommages
collatéraux écologiques éventuels dans une population vulnérable. Ainsi, la durée de
I'antibiothérapie doit étre aussi courte que possible, adaptée a I'identification
microbiologique, et avec une biodisponibilité appropriée.

Conclusion. - La prise en charge des escarres infectées est une préoccupation majeure pour
les personnes handicapées qui sont déja trés exposées aux traitements antibiotiques et a la

colonisation des organismes multi-résistants. Plus de données sont nécessaires.

Mots clés : escarre ; blessé médullaire ; bactérie multi-résistante



Abstract

Objectives. - Pressure ulcers are frequently observed in spinal cord injury (SCI) patients. They
can be life-threatening and are a major medico-economic burden. Despite their frequency,
their pathophysiology and optimal management are still poorly understood. Most available
data comes from non-comparative studies, especially in terms of antimicrobial use.
Methods. - We performed a critical review of the literature and opinions of infectious
disease specialists based in a French expert center for this disease. We mainly focused on
antimicrobial treatments prescribed in this situation.

Results. - These infections are usually clinically diagnosed. Microbiological samples are not
the gold standard for this assessment. Furthermore, reliable microbiological identification is
a major challenge but should help select antimicrobial treatment. Imaging technique could
be helpful but cannot replace the physical examination. The choice of antimicrobials must
consider the potential ecological collateral damages in this vulnerable population.
Antimicrobial therapy should be as short as possible, adapted to the microbiological
identification, and must have suitable bioavailability.

Conclusion. - Management of infected pressure ulcers is a major concern in disabled patients
already highly exposed to antimicrobial treatment and multidrug-resistant organisms

colonization. Extensive data is required.

Keywords: pressure ulcers, spinal cord injury, multidrug-resistant bacteria



Introduction

Pressure ulcers in spinal cord injury (SCI) patients are a potential lifelong complication that
can interfere with the patient’s physical, psychological, and social well-being and impact the
overall quality of life [1].

Although pressure ulcers in elderly patients are mostly due to arteriopathy, malnutrition, or
immunosuppression, SCI patients are subject to pressure ulcers because of numerous risk
factors: neurological disorders reducing mobilization, potential undernutrition, confinement
to bed, and vascular disorders promoting the lesions. Also, as the median age of SCI patients
is younger, invasive exploration and invasive treatments are favored.

Pressure ulcers are frequent, and their clinical spectrum is wide. They readily become
superinfected and can lead to sepsis. Their occurrence is potentially associated with several
hospitalizations and a longer length of stay [1-4]. Furthermore, pressure ulcers are an
important economic burden to the healthcare system. Therefore, prevention is a major goal
during management and requires identification and avoidance of risk factors.

However, few epidemiological, pathophysiological, or clinical studies on pressure ulcers are
available. The management of these patients relies on low evidence-based data, especially in
terms of antimicrobial treatment. There is no clinical trial or comparative study on
antimicrobial treatment duration, class of antimicrobial therapy, or route of administration
(oral versus parenteral). The optimal management is unknown and is mainly based on
experts’ opinions.

Thus, the choice of antimicrobial therapy is crucial in case of clinical sepsis. However, it
should be made with caution in this population of patients as they are already highly
exposed to antimicrobial treatments and have a high rate of multidrug-resistant organisms

(MDRO) infections [5,6].



We present available data on this pathology with an infectious disease specialists' point of

view.

1. Established pressure ulcers: definition and overview

1.1. Definition and classification

In 1989, the National Pressure Ulcer Advisory Panel defined a pressure ulcer as a skin lesion
of ischemic origin related to compression of soft tissues between a hard surface and bony
preeminence [7]. The pressure ulcer is thus a variable deep tissue loss, occurring at pressure
point levels.

They are classified into four stages (Table 1) [7,8].

1.2. Epidemiology

The prevalence of pressure ulcers in SCI patients ranges from 10.2% to 30% [2,9-12]. An
increased prevalence has been reported in recent years, which could not be explained by
patients' characteristics or years since injury [2,7,11].

For these patients, the risk of pressure ulcers is steady during the first 10 years and increases
15 years post injury, depending on age [11].

In a retrospective study of prevalence, duration, and severity of pressure ulcers among 553
veterans presenting with SCI, 215 (39%) patients had previously visited healthcare centers or
received home care for pressure ulcers [13]. Duration of ulcers ranged from 1 week to 3

years. Stage |V pressure ulcers were the most prevalent (56%). A high number and severity



of ulcers could predict unfavorable outcome, which was defined as not healing during the
year of follow-up.

Taghipoor et al. reported overall incidence rates of 28.2% in patients presenting with non-
traumatic SCI and 71.8% in those presenting with SCI of traumatic etiology [14]. However,
this study was biased as most participants had low income and had motor- and sensory-
complete injuries.

Overall, in community-dwelling SCI patients, stage Ill and IV pressure ulcers accounted for
25% of total ulcers observed, while the highest incidence was associated with stage Il

[2,4,15]. The most common pressure ulcer site was the sacrum [15].

1.3. Risk factors

Risk factors for pressure ulcer may be intrinsic (clinical) or extrinsic (mechanical) (Table Il)

[8]. The management of pressure ulcers needs to take all factors into account and attempt

to correct them to facilitate recovery and prevent recurrences.

1.4. Different types of pressure ulcers

Pressure ulcers may be differentiated into two types:

- infected pressure ulcers with inflammatory local signs which may be associated with
acute sepsis, cellulitis, endocarditis, or septic arthritis. Osteomyelitis has been reported
in 17% to 32% of infected ulcers [16,17]. In this case, pressure ulcers are associated with

a high case fatality [18];



- non-infected but colonized pressure ulcers, with a more torpid course, sometimes with
mild and non-septic presentations.

Distinguishing these two presentations is difficult and requires the expertise of an
experienced physician. The transition from colonization to infection is linked to complex
factors related to host-bacterium interactions: the site, size and depth of the lesion, the
host's general and immune condition, and the virulence of the bacterial species [19]. Rather
than bacterial quantification, a rapid increase in bacterial growth plays a role in this
phenomenon [20].

It is also necessary to differentiate pressure ulcers without bone involvement from those
associated with osteitis. Their management differs, particularly in terms of antimicrobial

treatment.

2. Diagnosis of pressure ulcer infection

Pressure ulcer infection is primarily an infection of the cutaneous and subcutaneous soft
tissues. However, the infection may extend to the underlying bone and induce contiguous

osteitis. Osteitis is often difficult to formally diagnose.

2.1. Clinical diagnosis of pressure ulcer infection

The physical examination must be meticulous and define the spread of the pressure ulcer to
the deep tissues. An experienced physician should preferably conduct it. Major delay in

diagnosis is frequently observed in SCI patients due to the sensory neurological deficit.



Some apparently non-extensive lesions may reveal marked subcutaneous involvement. The
size, extension, and gross appearance of the pressure ulcer must be reported to monitor its
course on treatment. The local criteria for infection are not specific and consist in a local
increase in temperature, erythema, pain, and discharge. None of these criteria have a good

sensitivity or specificity. The systemic signs are fever and signs of sepsis.

The diagnosis of osteitis in a context of pressure ulcer is difficult and not easily diagnosed
clinically. In a study of 36 patients presenting with suspected osteitis associated with
pressure ulcers, the clinical examination accuracy was only 53%, with a sensitivity of 33%
and a specificity of 60% [21].

A suggestive clinical sign of osteitis is the absence of clinical improvement in spite of a
correctly implemented treatment for pressure ulcer [22].

Investigation for bone contact could be carried out with sterile metal device to investigate
for rough contact with bone tissue. The presence of bone contact in a context of pressure

ulcer suggests osteitis; its absence has a high negative predictive value [23,24].

2.2. Imaging tests

Imaging tests are not usually required for the management of pressure ulcers.

However, in case of extended lesions which are difficult to evaluate at bedside, a CT scan
allows for better assessment of the area, especially with urological and digestive lesions. It
should be performed if deep extension of the lesion is suspected, or before surgery.
Moreover, when osteitis is suspected, the CT scan provides arguments for its diagnosis.

Magnetic resonance imaging (MRI) has become more common in the diagnosis and



management of osteitis due to pressure ulcers in SCI patients. In a study in which 37 SCI
patients presenting with pressure ulcers underwent MRI, acute cortical bone erosion and
abnormal bone marrow edema accurately predicted osteitis, with strong agreement
between observers [25]. The MRI could therefore be useful in case of suspected osteitis
without probe-to-bone test to plan for surgery.

Data on scintigraphy or PET scan is scarce in this indication and seems to be of little added
value compared with the CT scan and MRI. Their only indication from our point of view is
contraindication to the former imaging techniques.

Despite imaging studies, bone biopsy and histopathological evaluation remain the “gold

standard” for the diagnosis of osteitis [26].

2.3. Microbiology

Superficial specimens are almost always positive and do not enable the diagnosis of
infection. Even microbiological data obtained from deep tissue biopsy is insufficient as the
sole criterion for the diagnosis of infection as they can be contaminated. As the diagnosis of
infection is mostly clinical, deep samples can be useful for directing the antimicrobial

therapy [26]. We recommend collecting at least three samples at the infected site.

Specimens are only to be obtained in the event of clinical diagnosis of infection, and before
antimicrobial prescription.

In our center, specimens are acquired at bedside only in case of clinical failure of the first-
line antimicrobial treatment, or in case of arthritis. During surgery, per-operative bone and

joint infection sampling is always performed after cleaning.



There are various sample types and the sampling modalities must be specified, although
there is no consensus about a reference method. The wound is usually prepared by
meticulous debridement and cleaned with normal saline or possibly with an antiseptic
(which is then abundantly rinsed not to inhibit bacterial growth) before the specimens are
obtained. The various techniques consist in: superficial swabbing, usually described as poorly
effective, needle aspiration, soft tissue biopsy, and bone biopsy [27]. The latter must be
implemented via healthy tissue to prevent contamination. No study has compared these
techniques. However, it may be considered that the deeper the sampling is, the most
informative it is. Deep tissue specimens are therefore to be preferred.

The aim is to identify the bacterium or bacteria responsible for the infection. The local
commensal flora should not contaminate the sample. The bacteriological results will help
select the most appropriate antimicrobial therapy with the narrower activity spectrum
possible.

Lastly, it is important to be as little invasive as possible and to inflict the least damage.

It is difficult to precisely identify the microorganisms responsible for colonization. To limit
the false positives, deep specimens by needle puncture or irrigation-aspiration or even by
subcutaneous tissue and/or bone biopsy should be taken; this will also help quantify the
results (semi quantitative count). We implemented a specific protocol at our center: samples
are mechanically disrupted in sterile water with stainless steel beads using a Retsch MM400
157 beadmill (Verder®, Cergy-Pontoise, France). Beadmilled sample suspensions are then
cultured on both solid Columbia agar plates incubated under aerobic and anaerobic
atmospheres, and blood culture aerobic and anaerobic vials incubated in a Bactec FX

automate (BD Diagnostics®, Sparks, MD). Vials are automatically monitored for 7 days for



aerobic vials and 15 days for anaerobic vials. Positive isolates are identified by mass
spectrometry using a Microflex LT instrument and the current CE-IVD marked Biotyper

software (Bruker Daltonique®, Wissenbourg, France).

Positive result for suction drainage fluid culture is a poor prognostic factor in septic
orthopedic surgery and reflects the presence of numerous residual bacteria [28,29]. This has
not been proven in infected pressure ulcer surgery, and the interpretation of positive
bacteriological culture results is difficult. Contaminant organisms should be distinguished
from infectious organisms, because the inoculum of the flora-colonizing pressure ulcers is
frequently high and multimicrobial and often leads to suction drainage fluid contamination.
If a new microorganism that was not present per-operatively is identified by suction
drainage fluid culture, several teams recommend transcutaneous biopsy of the focus to

determine whether the microorganism is present at the site of infection.

The gold standard for diagnosing osteitis is the association of bacteriologically positive bone
specimens and histological study findings in favor of infection [26,30-33].

In a retrospective study performed in our center, 168 surgical samples were analyzed among
101 spinal cord-injured patients with infected pressure ulcers [27].

To improve the use of bacteriological results, tissue specimens were sampled at the end of
the surgical procedure from unbridled and cleaned ulcers. The most frequently isolated
species were Enterobacteriaceae (29%), followed by staphylococci (28%) and enterococci
(16%). Escherichia coli and Proteus mirabilis were the dominant species among
Enterobacteriaceae. Overall, 50% of samples were polymicrobial and 7% had a positive

culture with anaerobes. Moreover, 17 (10%) had a negative culture.



3. Treatment of infected pressure ulcers

3.1. Local care

Treatments aim to control and cure the infection and to achieve rapid wound healing [26].
The local management of infected pressure ulcers requires major local care, sometimes in
the operating room. Dressings must be regularly changed [8].

Several small-scale studies tried to compare products. In a randomized clinical trial with 83
subjects included, Hollisaz et al. observed that hydrocolloid dressings (n=28) had a better
healing power, regardless of ulcer localization and stage (74%; P<0.005), than topical
phenytoin (40%; n=28) or simple dressings (27%; n=27) [34].

Using a phenytoin solution, Subbanna et al. observed non-significant improvements when
compared with normal saline (P=0.132) [35]. Kaya et al. assessed the effectiveness of an
occlusive hydrogel type dressing compared with a povidone-iodine soaked gauge dressing.
No statistically significant difference was observed [36].

In one study, platelet gel use was only found effective within the first two weeks of
treatment considering wound volume reduction [37].

As the relative effects of antiseptic on pressure ulcers are not clear, there is no consensus
concerning the best dressing method [8,38]. In our center, in the absence of convincing data,

the wound is cleaned with normal saline.

3.2. Surgery



In the event of a life-threatening infection, a surgical procedure must be performed urgently.
In other cases, it can be delayed depending on the course and extent of the pressure ulcer
and the potential for fasciocutaneous coverage [8].

In that case, the pressure ulcer should be adequately debrided and covered with a flap
containing muscle or fascia [39-41].

However, surgical complications and recurrences are frequent. In a retrospective study of 48
spinal cord-injured patients with pressure ulcers, surgical complications and recurrences
occurred respectively in 19 patients (39.6%) and 38 patients (79.2%) [42]. There was a link
between ulcer localization and postoperative wound separation, and the length of
hospitalization, but not with patient's age, level of spinal cord injury, number and grade of
ulcers, diabetes, and presence or absence of osteitis.

In a prospective study of 352 patients with 421 skin flaps, complications occurred in 21% of
cases with mainly suture line dehiscence (31%) and infection (25.2%) [43].

However, when a scheduled pre- and postoperative protocol is applied, the recurrence rate
is lower [44].

Some authors built a solid predictive model of closure outcome during flap reconstruction

using creatinine, hematocrit, hemoglobin, and prealbumin levels [45].

3.3. Negative-pressure wound therapy

Negative-pressure wound therapy (NPWT) refers to any device that applies differential
suction (i.e., reduced local pressure) to wounds. The most commonly used are vacuum-
assisted closure (VAC) therapy systems [46]. They are mostly indicated for patients

presenting with chronic, acute, traumatic, subacute, and dehisced wounds; pressure ulcers;



flaps and grafts. This therapy has shown very interesting results in the management of
pressure ulcers to promote wound healing [47].

Its proven mechanisms of action are the increase in local blood flow, stimulation of
angiogenesis and formation of granulation tissue, stimulation of cell proliferation, reduction
of the size and complexity of the wound, and removal of soluble healing inhibitors from the
wound [48].

There is no scientific evidence demonstrating the reduction of bacterial load by NPWT, and
further exploration is required [48,49]. In an in vitro model of wound bacterial biofilm, a
significant reduction in biofilm bacteria was obtained after two weeks of NPWT. When
combined with silver impregnated foam, a more significant reduction was observed within
24 hours [50].

Batra et al. reported the case of a 32-year-old man presenting with a large sacral grade IV
pressure ulcer, treated with NPWT. The wound was completely healed in six weeks [51].

On the basis of these case reports, several experts provided recommendations to identify
which type of infected wounds would benefit from NPWT. However, in case of infected
pressure ulcers, major complications can occur such as bleeding or sepsis. It is therefore
recommended not to use this system in case of gross infection, signs of sepsis, recurrent
deep wound infection, presence of a pseudoaneurysm, lack of local wound hemostasis,
unprotected vascular anastomoses, or foam placement directly over weakened or irradiated
vessels [52].

Furthermore, for SClI patients, autonomic hyperreflexia can occur during NPWT. NPWT

should in that case be discontinued.

3.4. Hyperbaric oxygen therapy




As data on the efficacy of hyperbaric oxygen therapy is scarce [38], such technique should

not be used to treat infected pressure ulcers in SCI patients.

3.5. Systemic antimicrobial therapy for pressure ulcers

In the absence of infection, the benefit of prescribing antimicrobials or local antiseptics has
not been proven. Bacterial colonization is constant and should not be treated in the absence
of demonstrated benefit and given the risk of selecting MDRO [53]. Some authors have
suggested that the presence of colonizing flora promotes the positive course of the wounds.

The flora should therefore be spared [54].

3.5.1. Infected pressure ulcer without osteitis

The National Institute for Clinical Excellence (NICE) has defined the presence of local or
systemic clinical signs of sepsis as an indication for systemic antimicrobial therapy [53].
Pressure ulcers without associated osteitis must be managed in the same way as dermo-
hypodermitis, i.e. empirical antimicrobial therapy and local care. Treatment duration of
infectious cellulitis is 7 to 15 days [55,56]. Indication for empirical antimicrobial therapy
relates to the risk of cellulitis, osteitis, and destructive lesions of the neighboring organs. The
infection may give rise to septicemia with remote spread, severe sepsis, and even septic
shock [8].

In most cases, the antimicrobial therapy is empirical and must take into account a potential
infection with multiple microorganisms and the frequent presence of Enterobacteriaceae

and anaerobes in the event of a perineal site.



In our center, we suggest the use of intravenous amoxicillin 2 g three times a day and
clavulanic acid 125 mg three times a day for 7 days in the absence of septic shock. The
personal and local epidemiology should however be considered, especially in severe sepsis
where broad-spectrum antimicrobials such as ureidopenicillins or carbapenems are the
recommended antimicrobial agents. If deep specimens have been obtained, treatment can

be adapted subsequently.

3.5.2. Infected pressure ulcer with osteitis
In most cases, pressure ulcers with osteitis require surgery with excision of the infected
tissues and lavage, followed by coverage of the tissue loss and antimicrobial therapy. The
latter aims to target the microorganisms identified per-operatively and must be

administered at the same dosage as treatment for bone and joint infections.

As in all cases of orthopedic surgery in a context of infection, antimicrobial therapy prior to
the procedure should be prohibited, except in case of life-threatening situation, not to
interfere with the deep bacteriological specimens to be obtained during the procedure.
Antimicrobials should not be administered during the 15 days preceding surgery. On the
basis of in vitro data, this time interval prevents the sampling of antimicrobial-impregnated

bone tissue [57].

Once the surgical procedure has been completed, the antimicrobial therapy must be
immediately initiated. Its objective is to reinforce the effects of the surgical treatment by
attempting to eradicate any residual bacteria. High-dose combination treatment by

parenteral route is the most frequently used to induce high plasma concentrations and



obtain correct bone concentrations. In our center the empirical postoperative antimicrobial
treatment is amoxicillin high dose (2 g three times a day) associated with clavulanic acid
(0.125 mg three times a day).

Subsequently, on the basis of the antimicrobial susceptibility test results of per-operative
specimens, oral or parenteral antimicrobial therapy is selected depending on the drugs
available and on the patient's history.

The choice of the antimicrobial therapy must take multiple factors into consideration (drug
allergies, kidney failure, liver failure, etc.) and antimicrobials with good bone diffusion are
preferred. Doses are similar to those mentioned in the various general recommendations for
classic bone and joint infections [26,58].

In light of ecological considerations and antimicrobial sparing, each specimen must be
interpreted depending on the clinical context, gross appearance, and sample site to prevent
inflationary use of broad-spectrum drugs which would lead to an individual and collective

risk of bacterial resistance emergence and spread.

The duration of antimicrobial treatment for bone and joint infections has not yet been
standardized [59,60]. Studies suggest a treatment duration of six weeks, even in the event of
orthopedic device infection [61,62]. Decreasing the overall exposure to antimicrobials
through short treatment durations should decrease the selective pressure on bacteria and
the impact on the patient's endogenous flora [56,63,64].

Data is very scarce on osteitis associated with pressure ulcers. There is no adequate
rationale for the antimicrobial treatment duration. However, a short treatment duration
may be sufficient, given the pathophysiology of the infection, type of bone tissue involved

(spongy bone), secondary revascularization of the diseased bone due to a covering muscle



and cutaneous flap. One study failed to show the benefit of an antimicrobial therapy
administered for more than three weeks [41]. For some experts, treatment duration mainly
depends on the surgical procedure but the borderline between infected and non-infected
areas may be difficult to determine. Some authors did not observe any difference between
an antimicrobial treatment duration of less than 5 days versus 6 weeks if the surgical
procedure was satisfactory with complete resection of the infected tissues when comparing
patients presenting with chronic versus acute osteitis [65]. For osteitis associated with
pressure ulcers, the recommended effective treatment duration in our center is 10 days. This
strategy leads to 82% of favorable outcome (i.e., no clinical recurrence at hospital

discharge).

3.6. Local antimicrobial therapy

No convincing data is available on local antimicrobial therapy in the management of infected
pressure ulcers and its benefit [66]. However, local antimicrobial therapy has interesting
theoretical advantages. It prevents from systemic antimicrobial penetration and thus from
drug interactions, potential systemic toxicity and the indirect emergence of bacterial
resistance at the gastrointestinal flora level [66,67]. In that context, local antimicrobial
therapy should be used alone. The reservations relate to the difficulties in combining several
drugs, the empirical choice of antimicrobials, the non-homogeneity of their local diffusion,
and in evaluating the elimination of products liable for bacterial resistance emergence. To
our knowledge, in terms of bone involvement, no conclusive result has yet been published.

A review of local antimicrobial therapy for wounds by Lipsky and Hoey indicates that the

indications vary depending on the clinical definition of wound infection [67]. Clinical



infection requires systemic antimicrobial therapy, whereas lesions with unsatisfactory course
despite optimum management, particularly unpleasant smelling wounds and burns, require
local devices impregnated with non-toxic antiseptics (e.g., cadexomer iodine) rather than

antimicrobials [67].

4. Prevention

Prevention of initial pressure ulcers or ulcer recurrence in SClI patients is of primary
importance. Investigation for risk factors must be systematically conducted and addressed if
observed: optimization of nutritional status, combating immobility, maintaining vesical and
sphincter equilibrium, smoking cessation, education, etc. [9,10,68-71].

Patients should receive appropriate education and specialized follow-up to prevent pressure
ulcer.

The numerous other aspects (social, nursing, nutritional, psychological, pain, rehabilitation)

are not addressed herein.

5. Conclusion

The potential seriousness and the difficulty in managing infected pressure ulcers in SCI
patients call for close cooperation between the various caregivers: orthopedic and plastic
surgeons, infectious diseases specialists, microbiologists, hygienists, pharmacists, physical
and rehabilitation medicine physicians and all the paramedical personnel (physiotherapists,
psychologists, nurses, nursing aids, dietitians, and social assistants).

The antimicrobial treatment is only one component of the overall strategy for medical and

surgical management of patients presenting with infected pressure ulcers. Antimicrobial



chemotherapy should be shortened as much as possible (5 to 10 days) with the narrowest
spectrum according to the microbiological identification from deep bacteriological samples.

As no comparative study is available, most of the approaches in spinal cord injured patients
are based on expert opinions and it is therefore necessary to enhance cooperation, to collate
assessments of the various existing strategies and possibly to propose prospective and

comparative studies.
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Table I. Pressure ulcer classification as per the National Pressure Ulcer Advisory Panel and the

French National Authority for Health (French acronym HAS) [8,9]

Tableau I. Classification des escarres selon le National Pressure Ulcer Advisory Panel et I'HAS

[8,9]

Stage |

The first stage is an observable impairment of intact skin related to pressure and
presenting as a change in one or several of the following characteristics compared with
the adjacent or contralateral body area: temperature of the skin (warmer or cooler),
tissue consistency (firm or soft), and/or sensitivity (pain, itching).

In subjects with light skin, the pressure ulcer presents as a localized persistent redness
while in subjects with pigmented skin the pressure ulcer may have a persistent red, blue,

or violet color.

Stage Il

Partial loss of the skin thickness. The loss affects the epidermis, the dermis, or both.
The pressure ulcer is superficial and clinically presents as an abrasion, blister, or shallow

ulcer.

Stage lll

Full loss of tissue thickness with impairment or necrosis of the subcutaneous tissue. This
may extend to the fascia but not beyond. Clinically, the pressure ulcer presents as a deep

ulcer with or without invasion of neighboring tissues.

Stage IV

Full loss of the skin thickness with marked destruction of the tissue or involvement of
the muscles, bone or supporting structures (e.g., tendons and joints).

Invasion and fistula may be associated with stage IV pressure ulcer.




Table Il. Risk factors for pressure ulcers [9]

Tableau Il. Facteurs de risque des escarres [9]

Extrinsic risk factors

Pressure, friction, shearing, and maceration of the skin

Intrinsic risk factors

Immobility; nutritional status and malnutrition; urinary and fecal
incontinence; skin condition; reduction in blood flow rate;
neuropathy responsible for a loss of sensitivity and inability to
change position; psychological state and loss of motivation to

take part in care; age

Risk factors under debate

Dehydration; some acute diseases; serious chronic diseases;

terminal phase of serious diseases






