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About pressure ulcers
A pressure ulcer (PU) is an injury to the skin and underlying tissue that can be caused by persisted
pressure or pressure in combination with shear.
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An infected pressure ulcer (IPU) is a challenging situation, involving complications which jeopardi-
se the successful outcome of the therapeutic process.

Clinical diagnosis of an IPU

Phase 1: from inflammation to infection

Inflammation is part of both an acute and chronic wound, although it is present in different ways.
In both cases it expresses a reaction of the tissues, useful in trying to heal the lesion itself. When
the delicate and often vague signs, which may be difficult to interpret or traitorous, veer from
signs of inflammation to an infection, it is necessary to recognise them quickly to prevent a local
infection from taking hold and spreading rapidly.

The clinical signs requiring more attention are:
e Erythema (redness) becomes diffusing, its colour is more intense and can rapidly turn purple;

¢ Exudate production increases, it may becomecloudier and it is necessary to dress the lesion
more frequently (night dribbling);

¢ Unpleasant/foul smelling becomes evident, indicating a more intense bacterial metabolism
because of malodorous chemicals (volatile fatty acids);

¢ Fragility of neo granulating tissues and propensity for spontaneous bleeding or just changing
the dressing (soft-touch and bleeding from a vanishing tissue);

e Moving from an uncomfortable feeling to a pain sensation to an intense pain not only
localised but distant from the PU site. This worsening chain of sensations indicates a negative
evolution of the process from inflammation to infection and its spread.

Phase 2: the clinical diagnosis of local IPU is becoming obvious:

1. Erythema (redness). This is one of the first pieces of evidence, firstly discovered as a
non-uniform, reddish-pink halo on the surface of the skin, most often a bone-prominence,
particularly exposed to pressure/friction mechanisms. IPU in dark skin tones may present with
subtle or different visual cues compared to lighter skin tones, making early detection crucial
for effective treatment. Instead of the typical redness (erythema), areas of discoloration, such
as darkening, purple or shiny, may be the first sign.

2. Hypertermia. This is an elevated skin temperature associated with increased metabolic activity
in the underlying deep tissues.

3. As the infection appears the Swelling becomes clearly visible, often accompanied by an
increasing uniform redness, oedema and pain. The colour tends to veer towards violet-purple
the more the skin takes on a dark tone, considering the various shades (1).

4. Pain is indicating an IPU, and its appearance is not only perceived on the dome of the IPU but
also in the immediate periwound, indicating the extension of the infection to the surrounding
tissues and into the deepness. During the evolution of the infectious process, the central area
of the IPU shows hardness, stiffness and often discoloration,
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5. Now the tissues could show a fracture with a widespread loss of thickness, in a diffuse lumpy ......‘..
and malodorous situation. Bad smelling is an important criterion for defining an infected
pressure ulcer. Severe pain or pain that’s getting worse indicates a well-structured infection. ..:zzzz..
0000«

6. Limited impaired function is permeated by the full-thickness IPU, with the extension of the
infectious process to the surrounding tissues, beyond the immediate (or proxi-periwound) area
and therefore at a distance from the main lesion.
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7. Stagnation in the wound healing process is evident (stalled or recalcitrant IPU, or Hard-to-
Heal IPU are the most frequently coined) and a biofilm is shown in 80% of chronic IPU.
Serological signs of systemic infection, e.g. leukocytosis and fever are associated with this
situation. In these cases, a microbiological examination is indicated.

8. Depending on the pressure ulcer regenerating phase, discoloration of granulation tissue,
friable granulation tissue, surface usually bleeding and pocketing at the base of the wound
are part of the clinical signs well evident when there’s an infection (2).

The Periwound in IPU: How does it behave if an ulcer is infected?

If colonisation proceeds uncontrolled and pressure ulcer infection occurs, the periwound is con-
stantly at risk of participating and contributing to infection, especially due to changes in microcli-
mate, maceration and changes in local pH.

The infection causes damage not only to the wound bed but also to the edges and the immedi-
ately surrounding skin. The periwound becomes red, oedematous, easily breakable and fragile,
macerates and must be carefully irrigated, cleansed and subjected to local disinfection like the
rest of the pressure ulcer(2,3).

PU complications

Although non-infectious complications of pressure ulcers occur, systemic infections are the
most prevalent. Non-infectious complications include amyloidosis, heterotopic bone formation,
perineal-urethral fistula, pseudoaneurysm, Marjolin ulcer, and systemic complications of topical
treatment.

Infectious complications include bacteraemia and sepsis, cellulitis, endocarditis, meningitis,
osteomyelitis, septic arthritis, and sinus tracts or abscesses. Osteomyelitis has been reported

in 17 to 32 percent of infected ulcers and may lead to nonhealing ulcers with or without syste-
mic manifestations. Plain radiographs and bone scans are often unreliable. Magnetic resonance
imaging has a 98 percent sensitivity and 89 percent specificity for osteomyelitis in patients with
pressure ulcers; however, needle biopsy of the bone is recommended and can guide antibiotic
therapy.

Complications of an IPU

Complications of Infected Pressure Ulcers (IPU)

Assessment of an IPU should include ulcer history, location, size (length, width, depth), and the
condition of surrounding skin. Check for redness, warmth, swelling, hardness, pain, or drainage—

these may indicate infection. The wound bed should be inspected for necrotic tissue (slough or
eschar), granulation tissue, or persistent fibrinous coating.
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Pressure ulcers are often critically colonised with mixed bacteria forming biofilms - structured 0000000
e ; ) ) . e ) . o
communities of microorganisms encased in a protective matrix. Biofilms are present in up to 90%
of chronic wounds and are a major cause of delayed healing and recurrent infection (4). 0033:::..
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Signs suggesting infection or complications include:

¢ increased pain, redness, warmth, swelling, or exudate. Page 3 of 6
¢ change in wound odour or colour,
¢ delayed healing or deterioration of the wound,

e systemic symptoms (fever, tachycardia, confusion).
Common infectious complications

Cellulitis:

Acute infection of skin and subcutaneous tissue around the ulcer. Presents with spreading red-
ness, warmth, swelling, tenderness, and sometimes fever or confusion. If untreated, it can spread
to bone (osteomyelitis), joints (septic arthritis), or bloodstream (sepsis) (5,6) (Table 1).

Necrotising fasciitis:

A rare but severe infection of deeper tissue causing intense pain, redness, swelling, and some-
times gas under the skin (crepitus). Requires immediate surgical treatment—do not delay in
conducting imaging studies.

Osteomyelitis:

Deep infection of bone beneath stage 4 pressure ulcers. Suspect when healing is poor, bone is
visible or palpable, or systemic symptoms persist. Diagnosis relies on clinical signs, imaging, and
culture of bone biopsy samples after debridement (7, 8, 9).

Preliminary signs and symptoms indicative for an Osteomyelitis:

o fever,

¢ malaise, tiredness, fatigue, lethargy,

e irritability or restlessness in paediatric patients,

¢ resolute refusal to move the affected area (e.g. Limb): in children, a limp or reluctance to
bear weight on the affected leg,

o few soft tissues residual (us or 3dus imaging acquired with a sterile probe),
¢ intense redness of the skin immediately above the bone,

¢ |ocal acute pain, well localised and persistent,

¢ sudden persistent swelling,

e rapid warm-up in pressure in wound bed and periwound (feeling of warmth is reported
from pts),

¢ possible pus drainage and/or appearance of draining sinus or tunnel or fistula.

Stage lll:
¢ huge necrosis,non-healing ulcer (stalled, recalcitrant),
¢ visible swelling around the bone and surrounding soft tissues.
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Stage IV: 0.0..0....
e visible and palpable bone at the ulcer base, 000
e |ocal and systemic signs for infection. 000000000
00000
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Septic arthritis in IPU, or an infected joint, can involve any joint but typically involves the knee
joint. Patients present with joint swelling, warmth, pain, and decreased mobility of the joint.
Septic arthritis treatment is by joint aspiration and antibiotics directed at the most common pat-
hogens.
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Bacteraemia
Bacteraemia is defined as the presence of viable bacteria in the blood, documented by a positive
blood culture (10). PUs can be reservoirs for resistant microorganisms and may evolve into local
infections, also becoming a source of bacteraemia in hospitalised patients. When the signs of an
IPU are clear, the bacteraemia may intervene. In hospitalised patients, the relationship between
bacteraemia and IPU has been associated with a 50% mortality rate (11).
Signs and symptoms indicative for Bacteraemia:

e one or more IPUs,

* one or more positive blood cultures,

e ulcer positive culture/s,

* no other sources of bloodstream infections,

o fever,

e chills,

¢ elevated heart rate or hypotension,

e cognitive impairment and confusion,

e gastrointestinal issues (abdominal pain, nausea, vomiting, diarrhoea).

Please note that: The above listed infectious complications may become life-threatening.

Infection control: The two most important points

1) Pressure injuries should be continually assessed for signs of bacterial infection such as
increased erythema, foul odour, warmth, drainage, fever, and elevated white blood cell count.

2) Impaired wound healing should also raise concern of infection. These abnormal findings
indicate a wound culture should be done. However, because all pressure ulcers are colonised,
results should be interpreted with caution. Bacterial count, pathogenicity and virulence rather
than bacterial presence should guide treatment. As a further indication, the antibiogram will
define the type of antibiotic molecules to be used: the modern types of antibiograms are the
MIC (Minimum Inhibitory Concentration), which measures the lowest concentration of anti-
biotic that inhibits bacterial growth, and the MBC (Minimum Bactericidal Concentration), the
concentration that kills the bacterium.
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Cellulitis in IPU: the evolution of local signs
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. Clear to straw-coloured thin and watery exudates as well as purulent exudates are increasing;
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. Worsening erythema and spreading erythematous inflammation into deep dermal tissues;

. Swelling and oedema are involving the subcutaneous tissue;

. If gas is produced by anaerobic bacteria, crackling and crepitus (popping sound) are present;
. IPU is enlarging, becoming warmer, friable granulations begin to bleed, pain is getting worse;

. The IPU is non-healing and a foul smell is part of the signs affecting cellulitic tissues.

Figure 1 Figure 2 Figure 3
Fig. 1 Grade Il pressure ulcer, right buttock. Perilesional erythema and superficial base with thin

layer of fibrin. No exudation, no pain. Critical contamination is microbiologically assessed.

Fig. 2 Grade Il pressure ulcer from forced decubitus on the right lateral side, involving the helix
and antihelix in a 25-day-old neonate. Non-viable tissues are evident (light brown), small
foci of epidermal necrosis and slight cloudy exudation.

Fig. 3 Grade Il infected pressure ulcer, right ischiatic location. Proxy periwound erythema,
circumferential maceration (white halo), bleeding from a friable granulating central tissue.

Figure 4 Figure 5 Figure 6

Fig. 4 Grade lll infected pressure ulcer, with eroded muscular fascia, purulent exudate, slough
(deep yellow), intense redness at the proxy and distant periwound and scaling (scaly skin)
of the skin’s outer layer which clearly appears as dry skin.

Fig. 5 Grade IV infected pressure ulcer, with bone-exposure, intense necrosis in the wound-bed,
swelling borders, periwound intense purple erythema, purulent exudate, osteomyelitis
assessed with RMI.

Fig. 6 Unstageable pressure ulcer lesion, occipital, 6 months old boy. Infection, dark and yellow
eschar, very hard and different from the slough (lighter in colour).
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Figure 7 Figure 8a Figure 8b

Fig. 7 Cellulitis because of a third-degree pressure ulcer. The soft tissue infection surrounds the
entire limb like a sleeve, demonstrating how quickly an infectious process can spread to
the subcutaneous tissue. The skin colour is violet and, in some areas, purple. The infected
pressure ulcer is located centrally.

Fig. 8a Trochanteric covered pressure ulcer of grade I, with perilesional erythema. Central
and 8b fluctuation and suspected abscess. B: spontaneous opening of the abscess collection,
evacuation to the outside, through fistula and positive MRI for osteomyelitis.
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