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Abstract: Atypical ulcers show atypical clinical features, histology, localization, and resis-
tance to standard therapies. The persistence of a chronic ulcer despite treatment with standard
therapies requires a more specific diagnostic investigation. Diagnosis involves obtaining the
history and performing clinical examination and additional tests. A skin biopsy is frequently
used to confirm unclear diagnosis. In difficult cases, microbiological and immunohistochem-
ical examinations, laboratory blood tests, or instrumental tests should be evaluated. The
treatment of atypical wounds is characterized by local systemic therapy and pain control. Our
results highlight the need for early diagnosis, and standardized and targeted management by
a multidisciplinary wound healing center.
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Introduction

Typical cutaneous chronic ulcers result from venous insufficiency, arterial insuffi-
ciency, neuropathy, diabetes and external pressure on body prominences.! Venous
ulcers tipically occur around the medial malleolus. Wound bed is generally covered
by a fibrinous layer mixed with granulation tissue and it shows irregular edges.
Perilesional skin is often characterized by atrophie blanche, lipodermatosclerosis
and leg edema. The classification of venous leg ulcers is based on clinical aspects,
etiologic factors, anatomic localizations and pathophysiologic findings (CEAP
classification).” Arterial ulcers are often necrotic, well defined ulcers and they are
localized on the dorsum of the foot and on distal locations. Pain occurs with leg
elevation.’

Diabetic foot ulcers are defined as a foot wound in a patient with diabetes, neuro-
pathy and/or peripheral arterial disease. Diabetic foot ulcers can be classified based on
anatomical wound characteristic, presence of infection and ischemia.” Pressure ulcers
occur typically over bones prominences as a result of pressure in combination with
shearing forces. The Braden and Norton scales are commonly used for pressure ulcer
risk assessment. The most commonly used staging system for pressure ulcers is the
European Pressure Ulcer Advisory Panel (EPUAP) staging system.’

Atypical cutaneous ulcers are caused by inflammatory, neoplastic, vasculo-
pathic, hematological, infectious and drug-induced etiologies.®’ Approximately
20% of ulcers are caused by rare etiologies.®

Atypical ulcers show atypical clinical features, histology, localization and resis-
tance to standard therapies and diagnosis is often delayed. Pyoderma gangrenosum
(PG) and vasculitis are the most frequent inflammatory ulcers, which are associated
with autoimmune intestinal, rheumatological, neurological inflammatory diseases and
solid and hematological tumors.’
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Vasculopathies may develop due to a variety of factors,
especially coagulation disorders or kidney failure.'”

Neoplastic ulcers are classified as primitive ulcerated
skin cancers and metastatic secondary skin cancers. The
most frequent primitive skin cancer is basal cell carci-
noma, followed by squamous cell carcinoma, other non-
melanocytic skin tumors, melanocytes and cutaneous
lymphomas.'' Lung, breast and head-neck cancers develop
most frequent cutaneous metastasis.'?

Marjolin described the evolution of chronic ulcers, scars,
burns, radiodermatitis in neoplastic ulcers. Approximately
1.7% of chronic cutaneous ulcers have a neoplastic transfor-

carcinoma.'>!#

mation, particularly in squamous cell
Hematologic ulcers tend to occur in patients with inherited
hemoglobin anomalies.'” Infection is another etiologic factor
which occurs most commonly after primary inoculation.
Bacteria (Gram negative and Gram positive), mycobacteria
(Mycobacterium tubercolosis), yeast (Candida albicans),
mycetes (Sporotricosis), protozoa (Leishmania), skin parasites
(Conus, Tunga) and arthropod bites (Entomodermatosis) are
some of the different etiological pathogens of infectious ulcers.
Infectious ulcers often have an endemic distribution or may be
associated with outdoor activities.'®'® Hydroxyurea ulcers
affect patients with hematological disorders.'® Heroin extra-
vasation and secondary ulcers are typical in patients with

heroin addiction.?°

Clinical Features
Atypical ulcers are characterized by an atypical wound bed,
edges and perilesional skin. The clinical aspects are corre-
lated with different etiologies (Figure 1). The wound bed is
often exuberant or vegetative, with hyper-granulation tissue
or necrotic tissue. Wound edges are undermined or exuber-
ant. Perilesional skin may present with inflammation or
satellite lesions.® ™

Inflammatory ulcers are extremely painful. The wound bed
is necrotic and fibrinous and the perilesional skin is inflamed.
Perilesional skin in PG appears with a characteristic lilac ring.
Vasculitis presents painful ulcers, purpuras, petechiae and
blisters and other polymorphic lesions.” Vasculopathies are
multiple, painful ulcers and present a necrotic wound bed.'

Neoplastic ulcers vary from nodular ulcerated lesions,
vegetative lesions, ulcerated plaques to chronic ulcers with
exuberant granulation tissue and pseudoepithelium.'' '

Hematological ulcers occur with a fibrinous wound
bed, irregular edges and purpuric lesions on perilesional
skin."> Infectious ulcers differ clinically with different
morphological forms. The early lesions typically evolve

from multiple nodules to ulcerative necrotic or fibrinous
lesions.'®!”

The cutaneous side effects of hydroxyurea treatment
include hyperpigmentation, alopecia, melanonychia and
painful ulcers. These ulcers have a well-defined and adher-
ent fibrinous wound bed and often appear at the same sites
of a previous trauma.'® Heroin induced ulcers show an
irregular wound bed with necrotic fibrinous areas and
frequent colonization. The perilesional skin presents

numerous post-injection scars.*

Diagnosis

Wounds assessment is crucial to determine the appropriate
plan of care. Location, stage, undermining, measurement,
tissue type, odor, anatomical structures, surrounding skin
and pain are critical steps of wounds assessment. All obser-
vations and assessments, management plan, rationale, and
schedule for reassessment should be documented to aid
monitoring and facilitate communication between wounds
experts. Medical, travel and occupational histories and phy-
sical examination suggest additional investigations. In order
to diagnose an atypical ulcer, exclusion of typical etiologies
is the first step. The ankle brachial pressure index (ABI) is
the ratio of systolic blood pressure (BP) in the ankle to
systolic BP in upper arm. ABI can be performed with
a handheld Doppler unit to categorized venous, mixed and
arterial ulcers. Venous leg ulcers have an ABI greater than
0.8. Mixed ulcer result with an ABI between 0.6 e 0.8. Abi
below 0.6 need a vascular surgeon assessment. Colour
Doppler ultrasound (CDU) provides accurate anatomical
and functional information in venous and arterial insuffi-
ciency. Arterial and venous CDU findings can be used to
identify patients eligible for the surgery.”’

The persistence of a chronic ulcer despite treatment with
standard therapies required a more specific diagnostic investi-
gation. Diagnosis involves performing a history, clinical
examination and additional tests. Skin biopsy is frequently
used to confirm an unclear diagnosis.®> The best practice is
to perform an incisional biopsy of the border of the ulcer and
perilesional skin. Multiple biopsies are helpful in difficult
diagnoses. In the case of polymorphic lesions, the lesion to
be biopsied should be early and untreated (Figure 2). Punch
biopsy is the preferred sampling method after local anaesthetic
injection. For histopathological assessments, a 4 mm diameter
punch, including the deeper layers (dermis and partial hypo-
dermis) provides an adequate tissue sample. In the case of
a suspected infectious ulcer a biopsy of > 5 mm is appropriate
by dividing the biopsy into two parts for histological and
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Figure | (A) Pyoderma gangrenosum (Inflammatory ulcer), (B) Calciphylaxis (Vasculopathy), (C) Adamantinoma (Neoplastic ulcer), (D) Mycobatteriosis (Infectious ulcer),

(E) Hydroxyurea-induced ulcer (F) Heroin induced ulcer.

Figure 2 Leg vasculitis: The blue ring indicates the selected lesion for the biopsy
because of an early and untreated lesion.

microbiological evaluations.®> In many conditions the histo-
pathological features are pathognomonic, in other conditions
microbiological and immunohistochemical information,
laboratory blood tests or instrumental tests are essential. >
Histological evaluation differentiates between neoplastic,
vascular or inflammatory ulcers. Vasculitis is defined as
inflammation and necrosis of blood vessels. PG is often
a diagnosis of exclusion and the histological examination
typically shows a dermal neutrophilic infiltrate. Chronic
wounds contain different biomarkers such as proinflamma-
tory cytokines, metalloproteases (MMP), and metallopro-
teases inhibitors (TIMPs). Immunohistochemical evaluation
reflects the wound status and provides a valuable basis for

possible targeted therapies.*’
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Neoplastic wounds are characterized by atypical malig-
nant cells. Immunohistochemistry is an important tool to
differentiate the neoplastic ulcers.”® Periodic acid shiff
(PAS) or Ziehl- Neelsen stain (ZN stain) are staining methods
used to detect the presence of specific microorganisms.”’

Blood screening with complete blood count (CBC)
renal and liver function test, lipid profile, serum electro-
lytes, serum electrophoresis, antibody profile (Antinuclear
antibody and anti-neutrophil cytoplasmic antibody), com-
plement, cryoglobulins, erythrocyte sedimentation rate
(ESR), C-reactive protein (CPR), serology for rheumatoid
factor, thyroid function test, coagulation tests, blood glu-
cose evaluation, and paraneoplastic screen tests are routine
tests performed in vasculitis and pyoderma gangrenosum.
Imaging techniques such as chest x-ray, abdominal ultra-
sound can help to determine if others organs are affected.

These tests look for signs of inflammation, anaemia,
liver or kidney disfunction, associated cancers or different
antibodies that can help with diagnosis of inflammatory

ulcers or associated comorbidities.>®>°

Management

High compression therapy is the standard therapy of
venous leg ulcers. In some case surgical management
may be considered. Mixed and arterial ulcers are treated
by a team of interventional radiologists, vascular surgeons
and dermatologist. Arteriography is the standard test prior

the intervention. Diabetic foot ulcer treatment includes

Table | Systemic and Local Therapies for Atypical Wounds

debridement of the wound, control of infection, revascu-
larization procedures when indicated, and off-loading.?

Ulcers assessment, use of a specialized support surface,
repositioning, mobilization, avoiding friction, and manage-
ment of nutrition and moisture are associated with stan-
dard of care in pressure leg ulcers.’

Atypical ulcers require a complex therapeutic approach.
Local and systemic therapies are specific to each etiology
(Table 1).

Patients condition and environment and wound severity
influence monitoring and treatment frequency. Twice
a week monitoring and regular assessment (at least
weekly) are generally recommended in chronic wounds.

Local Treatment
Wound cleansing helps optimize the healing environment
and decreases the potential for infection. Saline is the
preferred cleanser for most wounds. Most commercial
wound cleansers control the growth of bacteria and fungi
and are preferred in colonized and infected wounds.*°
The local approach is based on Wound Bed Preparation
principles (WBP). The suitable dressing depends on the
tissue and edges features, exudation, infection or inflam-
mation. Protecting the perilesional skin against damage is
an important component of wound care.>'

Etiological Treatment
Dressing changes can cause moderate to severe pain particu-
larly in inflammatory ulcers, vasculopathies and hematological

Etiologies Local Therapies

Systemic Therapies

Inflammatory ulcers

Non-adherent dressings, autolytic and enzymatic debridement, absorbent

dressings, anesthetic cream, compression bandaging

Corticosteroids, immunosuppressants,

biological therapies

Vasculopathies
dressings, compression bandaging

Non-adherent dressings, autolytic and enzymatic debridement, absorbent

Anticoagulants, antiplatelets,

pentoxifylline

Neoplastic ulcers

Surgery, radiotherapy, electrochemiotherapy, palliative dressings based on WBP*

Adjuvant and neoadjuvant therapies

Hematological ulcers

Non-adherent dressings, enzymatic and autolytic debridement, absorbent dressings

Hydroxyurea, blood transfusion,
hyperbaric therapy

Infectious ulcers Silver dressings, PHMB**

dressings, iodine dressings, binding bacteria dressings, secondary dressings

Antibiotics, antimycotic, antiparasitic
drugs

Hydroxyurea- induced

ulcers

Dressings based on WBP*, compression bandaging

Drug suspension or replacement,
prostaglandinE,, pentoxifylline

Heroin induced ulcers

compression bandaging

Silver dressings, PHMB** dressings, iodine, binding bacteria dressings,

Antibiotics

Notes: *Wound bed preparation. **Polyhexamethylene biguanide.
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ulcers. Non-adherent dressings, local anesthetic, painkiller and
local anti-inflammatory creams may improve the pain control
and the patient’s quality of life.*>*> Autolytic or enzymatic
debridement reduces fibrin in an atraumatic way.>' The aim of
neoplastic wound palliative management is to control disease
progression and optimise quality of life by alleviating exudate,
malodour, pain and bleeding through the selection of an appro-
priate dressing.>*

Topical antimicrobial dressings, including those that
contain silver, iodine or polyhexamethylene biguanide
(PHMB), and bacterial binding dressings are used locally
to control or manage infection.*'-*3

Hematologic ulcers are often resistant to standard treat-
ments. Autolytic and enzymatic debridement and non-
adherent dressings are better tolerated.’'*® The treatment
of choice for hydroxyurea-induced leg ulcers is disconti-
nuation or replacement of the drug. These ulcers may
remain stable for about 6 months after the suspension.'’

The use of atraumatic debridement, biological dres-
sings, skin substitutes and systemic prostaglandin E; and
pentoxifylline are reported in the literature.*'~*” In heroin
ulcers antimicrobial dressings are preferred to prevent
bacterial superinfection.®!

Compression bandaging increases healing in inflammatory
ulcers, vasculopathies and heroin ulcers and controls the
underlying vascular damage. Compression also can help to

reduce a prolonged therapy with systemic corticosteroids.*®°

Surgical Treatment
Surgery is the first choice in neoplastic ulcers, followed by
chemotherapy, radiotherapy, electrochemotherapy or other

types of adjuvant or neoadjuvant therapies.'' '

Systemic Treatment
Systemic corticosteroids, systemic immunosuppressants,
and biological drugs are used in inflammatory ulcers in
addition to the local approach.***°

The systemic treatment of vasculopathies is based on
antithrombotics, anti-platelets, pentoxifylline and anticoagu-
lant drugs.'® In infectious ulcers it is very important to
identify the pathogens and to select appropriate systemic
antimicrobial, antimycotic or antiparasitic drugs.*
Transfusions, hydroxyurea or hyperbaric therapy are often
used in hematologic ulcers.*® A systemic treatment must be
organized and prescribed according to a comprehensive
holistic patient assessment, considering comorbidities and

concomitant therapies.

Discussion

Wound healing is a complex process and direct and indir-
ect comorbidities are involved. Direct factors include
venous and arterial insufficiency, diabetes and trauma.
Indirect factors are dementia, immobility, malnutrition
and neuropathy. Within the multidisciplinary team
approach nurses, physicians and surgeons contribute with
other disciplines to address wounds education, prevention,
assessment, and treatment. In a Wound Healing Center
wound specialists should provide wound evidence-based
assessment protocols and cost-effective treatments. New
therapies for chronic wounds have led to improvements in
lesion management and in the quality of care provided by
medical and nursing staff, but lesion diagnostics and mon-
itoring methodologies have not kept pace with this pro-
gress particularly in atypical wounds. The constant
improvement of diagnostic and therapeutic procedures,
together with the increase of life lasting, results in
a higher frequency of patients suffering from chronic
cutaneous ulcers. Due to the high costs these pathologies
imply for treatments and often poor outcomes in terms of
quality of life, a decrease in patients’ hospitalization,
without a corresponding worsening of the quality of ther-
apy, would provide important benefit. Moreover, since the
healing process is remarkably slow, the clinical perception
of the phases that lead a chronic wound to complete
restoration is often penalized: this effect is dramatically
amplified in those cases in which the patient is followed
by more than one operator. Therefore, the study of wound
healing pathophysiology and the development of new
tools for the monitoring of the healing process may repre-
sent a possible optimization of the treatment efficacy for
these lesions.

The morphologic features of an ulcerative cutaneous
lesion can be substantially analyzed according to two dis-
tinguished modalities: the quantification of the loss of sub-
stance such as the extension and depth of the lesion,
characteristics of the edges, and the qualitative discrimina-
tion of the several areas of the wound bed like the presence
of necrosis, fibrin, fluid, extension of the surrounding skin
inflammation. The use of wound and skin biomarkers will
provide substantial information in the near future to better
understand the non healing wounds process.

Conclusions
The diagnosis and management of atypical ulcers is challen-
ging for physicians. Skin biopsy is recommended in the case
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of refractory wounds or when wounds present with atypical
features. In difficult cases microbiological and immunohis-
tochemical examinations, laboratory blood tests or instru-
mental tests should be evaluated. The treatment of atypical
wounds is characterized by local, systemic therapy and con-
trol of pain. We believe that there is a fundamental need for
earlier diagnosis, standardized and targeted management by
a multidisciplinary wound healing center.
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