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Leg ulcers in sickle cell disease patients
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Abstract

Leg ulcers are the most common cutaneous complication of sickle cell disease. These lesions occur mainly in
homozygous forms, are slow to heal and often relapse, causing negative physical, emotional, and economic impacts.
In this paper, we discuss the clinical presentation, diagnosis, and pathophysiology of sickle cell leg ulcers and their
implications for treatment.
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Resumo

As Ulceras de perna sdo as complicacdes cutdneas mais comuns em pacientes com anemia falciforme. Acometem
principalmente individuos homozigotos e sdo lesdes de dificil cicatrizagdo e recidivantes, com impactos fisicos,
psicolégicos e econdmicos. Neste trabalho, discutimos a apresentagao clinica, o diagnostico, a fisiopatologia das
Ulceras falcémicas e as suas implicagdes sobre a terapéutica.
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INTRODUCTION

Sickle-cell disease (SCD) is an autosomal
recessive genetic disorder that affects the shape
and function of red blood cells, causing a series of
systemic complications. A mutation on chromosome
11 that codes the hemoglobin beta chain results in
pathological polymerization of this protein.'? As a
consequence, some red blood cells become denser
and lose their capacity to deform and flow through
the microvascularization, causing vasoocclusion,
inflammation, ischemia, tissue damage, and hemolytic
anemia.'?> The vascular disease component of SCD
can provoke pulmonary hypertension, pain crises,
hand-foot syndrome, ischemic stroke, priapism, and
lower limb ulcers.!

Up until the 1960s, SCD caused high mortality
rates in young patients, with a mean age of ten years.
Medical developments such as early diagnosis with
neonatal screening (the Guthrie test), systematic
immunization, prophylactic antibiotic therapy for
the five first years of life, systematization of use of
hemocomponents and iron chelators, hydroxyurea
therapy, and screening with transcranial Doppler
for primary prevention of strokes have changed the
natural history of SCD patients.” Nowadays, the
majority of patients reach adulthood and, as a result,
the complications of the disease have become more
common.*

Leg ulcers are the most common cutaneous
manifestations of SCD® and can be incapacitating.'
They affect young patients, from the second decade of
life onwards; cause intense, chronic, and continuous
pain, and have a high rate of relapse. These ulcers
have a significant impact on quality of life, can cause
depression, and are responsible for a considerable
increase in healthcare costs.>¢

METHODOLOGY

The format of this study is a non-systematic review
of the literature indexed on the PubMed database,
using the keywords: “Sickle cell” and “ulcers” and
“Sickle cell” and “wounds”. Meta-analyses and
review articles published in the last 5 years, random
allocation studies, and case reports were included.
Additionally, the reference lists of the articles selected
were also searched.

EPIDEMIOLOGY

It is estimated that approximately 3,000 new cases
of SCD emerge every year in Brazil.” Leg ulcers are
ten times more common among people with SCD
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than in the general population and SCD is therefore
considered a powerful risk factor for skin ulceration.*

The prevalence of ulcers among SCD patients
varies geographically, with rates that range from
75% in Jamaica to 1% in Saudi Arabia.’ In Brazil,
the prevalence of these ulcers is 20% of SCD cases.?

Data from Jamaica indicate that leg ulcers are rare
before ten years of age, with onset most frequently from
10 to 25 years of age. The United States’ Cooperative
Study of Sickle Cell Disease has estimated that the
prevalence of ulcers varies from 5 to 10% and that
maximum incidence is between 20 and 50 years of age.®

PATHOPHYSIOLOGY

It is essential to understand the underlying
pathophysiologic mechanisms to choose a successful
treatment approach. The pathogenesis of leg ulcers in
SCD ha not been completely elucidated and appears
to be multifactorial. After the oxygen levels in tissues
fall, hemoglobin S molecules polymerize and stick
together, distorting the membranes of red globules,
resulting in red blood cells with the typical sickle
shape. Intravascular precipitation of the red blood
cells results in vasoocclusion, endothelial dysfunction,
hypercoagulability, chronic inflammation, and ischemic
tissue damage.’

Intravascular hemolysis occurs, allowing free
hemoglobin to sequestrate nitric oxide (NO), reducing
its vasodilator action on the vascular endothelium,
intensifying the chronic vasoconstriction, hypoxia,
and pain.’ Recent studies have investigated the role
of NO in SCD, observing reduced NO levels during
complications.’

The literature emphasizes the role played by chronic
venous disease (CVD) in the pathogenesis of leg ulcers
in SCD.° The fact that there is no evidence that SCD
patients have problems with healing in areas other
than the legs suggests that specific local factors are
related to the pathophysiology of these ulcers.® Studies
of changes in the volume of blood in the ankle during
physical exercise show that venous filling times are
shorter in people with SCD compared with controls
without the disease; and times were even shorter in
patients who had sickle-cell ulcers compared to those
who did not.® This confirmed the following hypothesis:
insufficiency of the venous valves that drain the region
ofthe ankle and constantly elevated venous pressure
contribute to slow healing and possible onset of leg
ulcers in SCD.® Jamaican cohort studies conducted
with portable Doppler ultrasound found CVD in 75%
of 183 people with SCD compared with 39% of 137
controls without SCD, demonstrating a significant
association (p < 0.001).8
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Histopathological investigations found evidence
of microthrombi and fibrin deposits in the lumen of
blood vessels from both the ulcers and from areas
around them, suggesting pathological hemostasis.'°
Obstruction of microvessels, induced by sickling of
red blood cells, stimulates expression of vascular
endothelium adhesion elements, platelet aggregation,
and release of proinflammatory cytokines, exacerbating
the obstruction, ischemia, and necrosis.’ Recently,
Brazilian researchers have detected elevated levels
of Interleukin-8 in patients with SCD and leg
ulcers, emphasizing the role of inflammation in the
pathogenesis of these lesions and suggesting that
this cytokine can be considered a marker of poor
prognosis.'' Autonomic dysfunction also occurs.
Venous-capillary reflex responses are aberrant and
cutaneous vasoconstriction is more pronounced in
the ulcer site when the leg is lowered.’

The combination of microvascular occlusion,
inflammation, and thrombosis increases the risk of a
patient developing ischemia. The consequent tissue
damage provokes cyclic events (valve damage, for
example) which aggravate the tissue damage even
further and increase fluid retention and inflammation,
creating an environment favorable to ulceration.’

CLINICAL CHARACTERISTICS OF ULCERS

According to Serjeant et al.,> SCD leg ulcers can
have traumatic or spontaneous onset. Traumatic
injuries account for half of cases, while spontaneous
cases begin in the dermis. Pain at the site of the
lesion is one of the most characteristic manifestations
of sickle-cell ulcers, which have a punched out
appearance with well-defined limits and raised edges,
as is also observed with ischemic ulcers. The base
is lined with granulation tissue, sometimes covered
by yellowed slough. Sometimes, several small ulcers
appear simultaneously and coalesce, forming one
larger ulcer. Edema of the extremity involved is a
common finding. The skin around the ulceration may
be hypopigmented or hyperpigmented, indicating
previous injuries, hair follicles are sparse and the
musculature is somewhat atrophied.

Generally, ulcers affect the skin around the medial or
lateral malleoli, which are areas that are more vulnerable
to mechanical vascular obstructions, with the result
that minor abrasions become foci of inflammation,
ischemia, and tissue damage.’ Additionally, physical
examination generally reveals the stigmata of CVD,
such as cutaneous hemosiderosis, dermatosclerosis,
and prominent superficial veins. Additional evidence is
the tendency for these ulcers to worsen in orthostasis
and improve with rest and with compression therapy.’

Leg ulcers in patients with sickle-cell disease

Cure is slow and takes months or years. Secondary
bacterial infections are almost inevitable and the
most common etiologic agents are Staphylococcus
aureus, Pseudomonas aeruginosa, and Streptococcus
pyogenes. Finally, scarring results in low resistance
to traction and the poor perfusion due to vascular
cutaneous disease cause an increased propensity to
wound reopening.*

CLASSIFICATION

In 2016, Minniti et al.* proposed three patterns of
leg ulcers in patients with sickle-cell disease (SCD).
The description found support from other scholars
of the subject and was used in later publications.?

SINGLE ULCERS, RECURRENT ULCERS, AND
CHRONIC RECURRENT ULCERS

The single ulcer occurs in patients who develop
only one ulcer over the course of their lives, healing
in a few months. They typically occur in the second
decade of life and may recur in periods of stress.
These patients have a low frequency of pain crises
and may have pulmonary or renal complications.

The recurrent type ulcers are small and recur every
6 to 12 months for several years. They are observed
in one quarter of patients and tend to respond better
to treatment. Although recurrence is a cause of
considerable concern for these patients, they don’t
generally tend to be severely debilitated by their ulcers.

Finally, chronic recurrent ulcers are lesions that
last for years or recur in the same areas or close by.
This presentation causes more debilitating and chronic
pain and the patient suffers depression, incapacity,
and unemployment. Although ulcers heal in 75 to
80% of cases, many patients can have ulcers that
last for more than 20 years or never heal. In some
cases, amputation of the limb may be considered to
improve quality of life.

DIAGNOSIS

Although the majority of patients with SCD are
diagnosed early at large centers, we should be alert
to the possibility in young patients with leg ulcers,
because SCD can sometimes be diagnosed late as a
result of complications.

A detailed history should be taken, covering
information on current treatments and complications
of previous treatment. Physical examination should
assess hypopigmentation or hyperpigmentation
around the lesion, limb edema, inguinal lymph
nodes, and the size of the ulcer. We should also
observe the characteristics and volume of exudate
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and the appearance of the wound bed. Differential
diagnosis of ulcers in SCD patients includes the
many causes of chronic leg ulcers, such as vascular
ulcers (arterial, venous, and mixed), hypertensive
ulcer (Martorell’s ulcer), infectious ulcers (in Brazil,
leishmaniasis, sporotrichosis, and micobacterioses
are the most common), medication-induced ulcers
(hydroxyurea and methotrexate, for example), ulcers
related to neoplasms (such as basal cell carcinoma,
squamous cell carcinoma, melanoma, and cutaneous
metastases), ulcers related to autoimmune diseases
(systemic sclerosis, systemic lupus erythematosus, and
rheumatoid arthritis), and primary cutaneous conditions
(necrobiosis lipoidica, sarcoidosis, and pyoderma
gangrenosum, for example).'? Laboratory diagnosis
of SCD is based on identification of hemoglobin S
(HBS) or other variants of hemoglobin and should be
performed by electrophoresis of hemoglobin.

Laboratory tests such as urinalysis, complete
blood count, and biochemistry should be ordered.
Microalbuminuria and markers of severe chronic
hemolysis may be observed, facilitating diagnosis.>

Histopathological analysis of ulcer biopsy specimens
may show atrophic epithelial borders, increased
vascularity, vascular disease with vascular occlusion,
chronic inflammatory process, microthrombi, and
intimal fibrin deposits.” Although these findings are
not very specific, they are particularly useful for
differential diagnosis from other causes of lower
limb ulcers.

TREATMENT

Treatment of leg ulcers in patients with SCD should
take a holistic approach to reduce the physical and
psychological impacts of a chronic illness, with a
slow healing process, and high rates of recurrence.
However, guidelines based on scientific evidence
to direct appropriate management of treatment are
lacking. Health professionals therefore base their
conduct on critical literature reviews and on personal
and clinical experience when treating these ulcers.*

GENERAL CARE

In patients with ulcers, compliance with treatment
can be considered the principal determinant factor of
successful healing.’ A multidisciplinary approach is
essential, closely monitored by hematologist, vascular
surgeon, angiologist, dermatologist, nurse, nutritionist,
and psychologist.

From a nutritional point of view, we should be alert
to the possibility of zinc deficiency, since correction
can help with healing. The current recommendation
is 220 mg of zinc sulfate three times a day, with
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reassessments after 3 to 4 weeks and withdrawal if the
reference levels have been achieved.’ Testing for and
treatment of superficial and/or deep venous thrombosis
is fundamental, possibly requiring anticoagulation.

Pain management should be a priority. Because of
the adverse effects profile of chronic use of opioids,
non-steroidal anti-inflammatories are generally
recommended. On the basis of personal observations,
Altman et al. suggest regional nerve block, with the
advantage of secondary vasodilation by reducing
release of catecholamines by stress.> On the other
hand, compliance may be compromised by the
need for an invasive procedure, the risk of infection
of soft tissues, and the need for frequent visits for
readministration.

LOCAL CARE

Wound healing is a complex and dynamic process
that can be simplified in three phases. In the first,
inflammatory phase, there is leakage of blood and
platelets release growth factors that attract and activate
fibroblasts, macrophages, and leukocytes. During this
phase, therapeutic focus should be on debridement
and infection control. The majority of chronic ulcers
are in this phase. The longer the ulcer remains in the
inflammatory phase, the less deposition of collagen
there will be, resulting in lower resistance to traction
in the new skin. In the second, proliferative phase,
epithelialization begins, granulation tissue is formed
and the wound begins to contract. In the final phase,
maturation and remodeling, collagen break-down is
controlled by proteolytic enzymes.*

The basic principles of wound treatment are
didactically simplified by the mnemonic TIME: Tissue
debridement; Infection/inflammation control; Moisture
balance; and Edge of wound epithelialization."
Treatment of the ulcer bed is essential to the healing
process. Debridement of biofilm, fibrin, and non-viable
necrotic tissue from the base and edges is essential
and is considered the first step to remove physical
barriers that interfere with healing.'* The method
(autolytic, enzymatic, biological, mechanical, or
surgical) will be chosen on the basis of the type of
wound, anatomic location, and size, and on availability.
Surgical debridement may require analgesia or even
anesthesia because of the pain involved.

Control of bacterial colonization is important to
the choice of covering, and some substances, such
as silver, iodine, and polyhexamethylene biguanide,
have antibacterial properties and can reduce critical
colonization.'*!> There is no evidence that treating
clinically uninfected ulcers with systemic antibiotics
prevents infection or improves healing. When there
are clinical signs of infection, a deep sample of soft
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tissue or bone can be collected after debridement, for
culturing and assessment of sensitivity to antimicrobials.

Maintenance of a humid environment can be
achieved by choosing an appropriate covering, such
as hydrocolloids, hydrogels, alginates, collagen, or
biological skin substitutes. Some of these coverings
also have anti-inflammatory and autolytic debridement
properties.

A matrix of peptides, known as RDG, was mentioned
in a Cochrane review (2014) as effective for reducing
the size of treated ulcers, compared with placebo.!
However, the evidence is not very consistent. Other
studies analyzed in the meta-analysis had a high risk
of bias and failed to demonstrate beneficial effects.!’

New technologies, such as low-intensity lasers,
have been used with the objective of accelerating
healing and thus improving patients’ quality of life>!8
(evidence level 4, case report). One fundamental
effect is the capacity to reduce pain, enabling a more
effective approach when applying dressings.

TREATMENT OF CVD

Compression therapy is encouraged for prevention
and treatment of edema, especially when clinical
signs of CVD are observed. Graduated elastic
compression stockings are useful for prevention,
while multilayered bandaging is recommended for
treatment. Another option is self-administered and
self-adjusted bandages with velcro, but they are more
subject to errors of application.’ The recommendation
level for compression to accelerate healing in patients
with CVD is 1 (evidence level A) and for reducing
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the risk of recurrence, the recommendation level is
2 (evidence level B).” We illustrate the response to
compression therapy with an Unna boot in a patient
receiving care at our clinic (Figure 1).

Pentoxifylline is a methylxanthine derivative
that is a competitive phosphodiesterase inhibitor
that has shown antioxidants and anti-inflammatory
properties. It also reduces the viscosity of the blood
and its potential for platelet aggregation and clot
formation." Its use in sickle-cell ulcers had already
been proposed in 1990, on the basis of its effects in
reducing sickling of red blood cells in vitro and for
resolution of vessel-occlusive crises in SCD (evidence
level C, recommendation level 4).2°

This drug has been strongly recommended for
treatment of venous stasis ulcers (evidence level B,
recommendation level 1) and some authors consider
that it should also be used in patients with sickle cell
ulcers because of the high frequency of CVD observed
in these cases.’ The same group’ also suggests using a
biological skin substitute (Apligraf®, Organogenesis
Inc., Canton, Massachusetts), composed of cultured
keratinocytes and fibroblasts on a collagen scaffold, for
treatment of leg ulcers in patients with SCD and CVD,
who have not responded to conventional treatments
after 4 to 6 weeks. In the case of CVD ulcers, the
evidence level is A, recommendation level 2.°

HYDROXYUREA

Hydroxyurea is widely used for treatment of SCD
because of its effect in reducing pain crises and the need
for transfusions. On the other hand, it has been reported

Figure 1. A 39-year-old patient diagnosed with sickle-cell disease in childhood. The images show: (A) an ulcer measuring around
8 cm at its largest diameter, with the majority of the bed covered by fibrin; (B) management with polyaminopropyl biguanide
followed by application of a sodium carboxymethy! cellulose and silver covering in addition to weekly Unna boot; and (C) the
patient achieved complete healing after 2 months of treatment.

Granja et al. ] Vasc Bras. 2020;19:¢20200054. hteps://doi.org/10.1590/1677-5449.200054 5/8



that this medication can precipitate appearance of leg
ulcers.*?! Minniti et al.* are skeptical with relation to
this association and report that they did not observe
differences between patients with leg ulcers because
of SCD who took hydroxyurea in terms of duration
of ulcers or response to treatment.?> These authors
consider that the benefits of hydroxyurea justify its
maintenance and only recommend withdrawing the
drug if there is a strong suspicion that the substance
has contributed to formation of ulcers or if the size
of the ulcer has not reduced by at least 50% after 6
months of treatment*

NITRIC OXIDE (NO)

Topical administration of sodium nitrate, a known
NO donor, has shown efficacy in preliminary studies!®
(evidence level B, recommendation level 2). These
applications are also related to improved quality of
life, especially in young patients.* Random allocation
studies with NO-based treatments are needed, since they
appear promising if we consider the pathophysiology
of sickle-cell ulcers.

SURGICAL TREATMENT

Grafts are associated with high rates of failure
and recurrence.’ Certain recommendations exist to
attempt to improve the rate of graft success, such
as blood transfusions 1 to 2 weeks before surgery
and continued for 6 months after the procedure.***
Additionally, some surgeons also recommend using
anticoagulation with heparin and/or acetylsalicylic
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acid, antibiotics, and washing grafts in heparinized
solutions before applying them.?

Minimally invasive ablation of superficial and
perforating axial veins with reflux in patients with
CVD and a patent deep vein system is a relatively safe
procedure that can accelerate healing and reduce the
rate of recurrence when combined with compression
therapy.?® A detailed assessment of the superficial
and deep vein systems and immediate referral to
a specialist in angiology and vascular surgery is a
critical element of successful treatment for sickle-cell
ulcers. Altman et al.> have proposed an algorithm for
management of these ulcers in patients with SCD
ulcers, which we have adapted (Figure 2).

PROGNOSIS

Chronic ulcers may be complicated by osteomyelitis,
especially when deep, requiring investigation with
imaging exams such as bone scintigraphy or magnetic
resonance. However, they rarely progress to systemic
infection or secondary sepsis.'

The classification described towards the start of this
article that was proposed by Minniti et al. in 2016* after
observation of many patients with SCD and lower limb
ulcers enables us to trace a profile of these patients in
terms of the time since onset and of relapses.

Thickening of the intima of the common femoral
artery beyond 0.9 mm has been correlated with a nine
times greater risk of developing leg ulcers in patients
with SCD.?” Some authors consider that leg ulcers
can be taken as an early and visible sign of damage
to internal organs, including renal involvement.?

Leg ulcers in
patients with

sickle-cell anemia
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Figure 2. Flow diagram for treatment of leg ulcers in patients with sickle-cell disease, adapted from Altman et al.®
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PREVENTION

Prevention is the most important part of management.
It consists of avoiding traumas, wearing cotton socks
and comfortable footwear, and using insect repellants
and emollients, aiming to avoid scaling and itching
and prevent scratches.? Secondary prevention consists
of instructing patients to visit their physicians in the
event of even minimal traumas or injuries.

CONCLUSIONS

Understanding of the pathophysiology of sickle-
cell ulcers, including the role of NO and of venous
stasis, has made therapeutic approaches more specific
and effective, reducing the time taken to heal and
improving the quality of life of patients with SCD.
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Resumo

As Ulceras de perna sio as complicagdes cutdneas mais comuns em pacientes com anemia falciforme. Acometem
principalmente individuos homozigotos e sdo lesdes de dificil cicatrizagédo e recidivantes, com impactos fisicos,
psicolégicos e econdmicos. Neste trabalho, discutimos a apresentagao clinica, o diagnostico, a fisiopatologia das
Ulceras falcémicas e as suas implicagdes sobre a terapéutica.
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Abstract

Leg ulcers are the most common cutaneous complication of sickle cell disease. These lesions occur mainly in
homozygous forms, are slow to heal and often relapse, causing negative physical, emotional, and economic impacts.
In this paper, we discuss the clinical presentation, diagnosis, and pathophysiology of sickle cell leg ulcers and their
implications for treatment.

Keywords: sickle cell, leg ulcers, wounds, hemoglobinopathy; complications.
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INTRODUCAO

A doenga falciforme (DF) ¢ um distirbio genético
autossomico recessivo que afeta a forma e a fungéo
das hemacias, levando a uma série de complicagdes
sistémicas. A mutacdo no cromossoma 11, que
codifica a cadeia beta da hemoglobina, resulta na
polimerizagdo patologica dessa proteina'?. Como
consequéncia, algumas hemadcias se tornam mais
densas ¢ perdem sua capacidade de deformar para
fluir pela microvascularizagdo, o que implica em vaso-
oclusdo, inflamagdo, isquemia, dano tecidual e anemia
hemolitica'?. A vasculopatia da DF pode provocar
hipertensdo pulmonar, crise algica, sindrome pé-mao,
acidente vascular cerebral isquémico, priapismo e
tlcera de membros inferiores'.

Até a década de 1960, a DF possuia altas taxas
de mortalidade em pacientes jovens, com idade
média de dez anos. Os avangos na medicina como o
diagnostico precoce pelo teste de triagem neonatal
(“teste do pezinho™), a imunizagdo sistematica, a
antibioticoterapia profilatica nos cinco primeiros
anos de vida, a sistematizagdo da indicagdo do uso
de hemocomponentes e quelantes de ferro, a terapia
com hidroxiureia e o rastreamento com Doppler
transcraniano para preven¢ao primaria do acidente
vascular cerebral t¢ém mudado a historia natural dos
pacientes com DF?. Atualmente, a maioria dos pacientes
atinge a idade adulta e, portanto, as complicagoes da
doenga se tornam mais frequentes®.

As ulceras de perna sdo as manifestagdes cutaneas
mais comuns na DF® e podem ser incapacitantes'. Elas
acometem pacientes jovens, a partir da segunda década
de vida; sdo acompanhadas de dor intensa, cronica
e continua; e possuem altas taxas de recorréncia.
As ulceras afetam significativamente a qualidade
de vida, podem estar relacionadas a depressdo e
acarretam um expressivo aumento nos custos com
cuidados de saude?®.

METODOLOGIA

O formato deste estudo foi uma revisdo nao
sistematica da literatura a partir da base de dados
PubMed, usando os unitermos: “Sickle cell” and
“ulcers”; “Sickle cell” and “wounds”’. Metanalises,
artigos de revisdo publicados nos ultimos cinco
anos, estudos de alocacdo aleatdria e relatos de caso
foram incluidos. Adicionalmente, foram pesquisadas
referéncias dos artigos selecionados.

EPIDEMIOLOGIA

No Brasil, estima-se que anualmente surjam 3.000
novos casos de DF’. As ulceras de perna sdo dez vezes

Ulcera de perna em pacientes com anemia falciforme

mais frequentes nos portadores de DF em relacdo a
populagdo geral; portanto, a DF ¢ considerada um
forte fator de risco para a ulceragdo da pele*.

A prevaléncia de feridas em pacientes com DF
varia geograficamente, sendo descritos indices que
vao desde 75% na Jamaica até 1% na Arabia Saudita’.
No Brasil, a prevaléncia dessas tlceras ¢ em 20%
dos casos de DF3.

Dados jamaicanos indicam que as tlceras de perna
sdo raras antes dos dez anos de idade, ocorrendo
mais frequentemente entre 10 e 25 anos. O Estudo
Cooperativo de Doenga Falciforme nos Estados
Unidos estima que a prevaléncia das tlceras varie
entre 5 a 10% e que a incidéncia maxima ocorra
entre 20 e 50 anos®.

FISIOPATOLOGIA

A compreensdo dos mecanismos fisiopatologicos
¢ fundamental para uma abordagem terapéutica bem-
sucedida. A patogénese da tilcera de perna na DF ndo
¢ completamente elucidada e parece ser multifatorial.
Apds a reducdo dos niveis de oxigénio tecidual, a
hemoglobina S polimeriza, se aglomera e distorce a
membrana dos globulos vermelhos, resultando em
hemaécias com formato tipico de foice. A precipitacao
intravascular das hemacias resulta em vaso-oclusio,
disfuncdo endotelial, hipercoagulabilidade, inflamagao
cronica e lesdo tecidual isquémica’.

Ocorre hemdlise intravascular, que permite que
a hemoglobina livre sequestre o 6xido nitrico (ON),
reduzindo sua ac¢ao vasodilatadora sobre o endotélio
vascular e, assim, intensificando a vasoconstri¢ao
cronica, a hipoxia e a dor®. Estudos recentes tém
avaliado o papel do ON na DF, sendo observada uma
redugdo dessa substancia durante as complicagdes’.

O papel da doenga venosa cronica (DVC) na
patogénese das tlceras de perna na DF ¢ ressaltado
na literatura®. O fato de ndo haver evidéncias de
que os pacientes com DF tenham dificuldade de
cicatrizagdo em outras areas além das pernas sugere
que fatores locais especificos estejam relacionados a
fisiopatologia dessas feridas®. Estudos sobre a mudanga
no volume de sangue no tornozelo, durante o exercicio
fisico, mostrou tempos de enchimento venoso mais
curtos em individuos com DF em comparacao com
controles, sem a doenga; e os tempos foram ainda
mais reduzidos em pacientes que tinham ulceras
falcémicas em comparagdo com aqueles que nao as
possuiam®. Logo, a seguinte hipdtese foi confirmada:
ainsuficiéncia de valvas venosas que drenam a regiao
do tornozelo e a elevacdo constante da pressdo venosa
contribuem para a cicatrizacdo lenta e o possivel
inicio das ulceras de perna na DF®. Estudos de coorte
Jjamaicanos, realizados com Doppler ultrassom portatil,
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mostraram DVC em 75% de 183 individuos com DF
em comparagdo com 39% dos 137 controles sem DF,
portanto, com associacdo significativa (p < 0,001)%.

O exame histopatologico evidencia microtrombos e
deposigao de fibrina na luz de vasos sanguineos tanto
nas Ulceras quanto em torno das mesmas, sugerindo
hemostasia patologica'®. A obstrugido de microvasos,
induzida pela falcizagdo das hemacias, estimula
a expressdo de elementos de adesdo ao endotélio
vascular, a agregacdo plaquetaria e a liberagdo de
citocinas pro-inflamatérias, resultando em agravamento
da obstrucdo, exacerbacdo da isquemia e necrose’.
Pesquisadores brasileiros detectaram recentemente
niveis aumentados de Interleucina-8 em pacientes
com DF e tlceras de perna, enfatizando o papel da
inflamag¢@o na patogénese dessas lesdes e sugerindo
que essa citocina possa ser considerada como um
marcador de mau prognostico!''. Também ocorre
disfungdo autondémica. As respostas reflexas veno-
capilares sdo aberrantes e a vasoconstri¢do cutanea ¢
mais pronunciada no local da tlcera quando a perna
¢ abaixada’.

A combinagdo de oclusdao microvascular, inflamagao
e trombose, portanto, aumenta o risco de o paciente
desenvolver isquemia. O consequente dano tecidual
promove eventos ciclicos (valvas danificadas, por
exemplo) que agravam ainda mais a lesdo tissular
e aumentam a retenc¢do de fluidos e a inflamagao,
promovendo um ambiente que favorece a ulceragao’.

CARACTERISTICAS CLINICAS DA ULCERA

Segundo Serjeant et al.?, as tlceras de perna na DF
podem se iniciar de forma traumatica ou espontanea.
As lesdes traumaticas correspondem a metade dos
casos, € as espontaneas surgem dentro da derme. A
dor no local da lesdo ¢ uma das caracteristicas mais
marcantes das tllceras falcémicas, que possuem limites
bem definidos e bordas elevadas, lembrando perfuragdes,
como observado também em tlceras isquémicas. Sua
base ¢ revestida com tecido de granulagao, por vezes
recoberto por esfacelo amarelado. Eventualmente,
algumas pequenas ulceras aparecem simultaneamente
e coalescem, formando uma lesdo maior. O edema da
extremidade afetada € um achado comum. A pele em
torno da ulcerag@o pode ser hipo ou hiperpigmentada,
denotando lesdes prévias, os foliculos pilosos sdo
esparsos e a musculatura, algo atrofica.

Geralmente, as ulceras afetam a pele ao redor dos
maléolos medial ou lateral, regides que possuem maior
vulnerabilidade a obstru¢des mecanicas vasculares,
fazendo com que pequenas abrasdes se tornem focos
de inflamac@o, isquemia e lesdo tecidual®. Além disso,
o exame fisico geralmente revela estigmas de DVC,
como hemossiderose cutinea, dermatoesclerose e
proeminéncia das veias superficiais. Outra evidéncia
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¢ a tendéncia de as ulceras piorarem em posicao
ortostatica e melhorarem com o repouso € com 0 uso
de terapia compressiva®.

A cura ¢ lenta e demora meses ou anos. A infec¢do
bacteriana secundaria € quase inevitavel, e os
principais agentes etiologicos sdo Staphylococcus
aureus, Pseudomonas aeruginosa e Streptococcus
pyogenes. Por fim, a cicatriz resultante tem uma
baixa resisténcia a tragdo e a ma perfusdo devido a
vasculopatia cutdnea, culminando em maior propensao
a reabertura®.

CLASSIFICAGAO

Em 2016, Minniti et al.* propuseram trés padroes
de ulceras de perna em pacientes com anemia
falciforme (AF). Essa descricdo encontrou suporte
de outros estudiosos sobre o tema e foi utilizada em
publicagdes posteriores?.

ULCERAS UNICAS, ULCERAS
RECALCITRANTES E ULCERAS CRONICAS
RECORRENTES

A Ulcera Unica ¢ aquela que ocorre em pacientes
que apresentam apenas um episodio de tlcera
durante a vida, com cicatrizagdo em alguns meses.
Tipicamente acontece na segunda década de vida e
pode recidivar em caso de estresse. Esses pacientes
tém baixa frequéncia de crises de dor ¢ podem ter
complica¢des pulmonares ou renais.

Ja as tlceras recalcitrantes sdo pequenas ulceras
que recorrem a cada 6 a 12 meses por varios anos. Sao
observadas em um quarto dos pacientes ¢ costumam
responder melhor a terapéutica. Embora os individuos
tenham muito receio de apresentar recorréncias,
geralmente ndo costumam ficar gravemente debilitados
pelas lesdes.

Por fim, as tlceras cronicas recorrentes sdo lesoes
que persistem por anos ou recidivam no mesmo local
ou nas proximidades. Essa forma de apresentagao causa
a dor mais debilitante e cronica, e o paciente sofre
com depressao, incapacidade e desemprego. Embora
haja cicatrizagdo em 75 a 80% dos casos, muitos
pacientes podem apresentar ulceras que duram por
mais de 20 anos ou que nunca cicatrizam. Em alguns
casos, aamputagdo do membro pode ser considerada
para melhorar a qualidade de vida.

DIAGNOSTICO

Embora a maior parte dos pacientes com AF tenha
diagnostico precoce em grandes centros, devemos estar
atentos a essa possibilidade em pacientes jovens com
ulceras de perna, pois eventualmente o diagndstico
da DF pode ocorrer tardiamente, pela complicagéo.

Cranja et al.J Vasc Bras. 2020;19:¢20200054. https://doi.org/10.1590/1677-5449.200054 3/8



Ahistoria deve ser detalhada, incluindo informagdes
sobre o tratamento atual e as complicacdes de
tratamento anteriores. Ao exame fisico, podemos
avaliar se ha hipo ou hiperpigmentacéo perilesional,
edema do membro, linfonodos inguinais e o tamanho
da tlcera. Devemos observar também as caracteristicas
¢ o volume do exsudato e o aspecto do leito. O
diagnéstico diferencial das tlceras em pacientes com
DF inclui as infimeras causas de ulceras cronicas de
perna, como: as ulceras vasculares (arterial, venosa
e mista), a ulcera hipertensiva (Martorell), as tlceras
infecciosas (no nosso meio, destacam-se leishmaniose,
esporotricose e micobacterioses), as ulceras induzidas
por medicamentos (hidroxiureia e metotrexate, por
exemplo), as tlceras relacionadas a neoplasias (como
carcinoma basocelular, espinocelular, melanoma e
metastases cutaneas), as Glceras relacionadas a doengas
autoimunes (esclerose sistémica, lupus eritematoso
sistémico, artrite reumatoide), além de condi¢des
cutaneas primarias (necrobiose lipoidica, sarcoidose,
pioderma gangrenoso, por exemplo)'2. O diagnostico
laboratorial da DF busca identificar a hemoglobina S
(HBS) ou outras hemoglobinas variantes e deve ser
feito através da eletroforese da hemoglobina.

Testes laboratoriais como urinalise, hemograma e
bioquimica devem ser solicitados. Podem ser observados
microalbuminuria e marcadores de hemolise cronica
grave, que auxiliam no diagnostico®.

O exame histopatolégico de bidpsia da tlcera
pode revelar margens epiteliais atroficas, aumento
da vascularidade, vasculopatia com oclusao vascular,
processo inflamatorio cronico, microtrombos e
deposigéo de fibrina na intima?. Embora esses achados
ndo sejam muito especificos, sdo particularmente
uteis no diagnoéstico diferencial com outras causas
de tlceras de membros inferiores.

TRATAMENTO

O tratamento das ulceras de perna no paciente com
DF deve considerar uma abordagem holistica para
redugdo dos impactos fisicos e psiquicos decorrentes
de uma enfermidade cronica, com lento processo de
cicatrizacdo e altas taxas de recorréncia. No entanto,
sdo escassas as diretrizes, baseadas em evidéncias
cientificas, que orientem condutas de tratamento
adequadas. Assim, os profissionais de saude baseiam-se
em revisdes criticas da literatura e na experiéncia
pessoal e clinica para a defini¢cdo das condutas de
tratamento das tlceras®.

CUIDADOS GERAIS

No paciente com feridas, a ades@o ao tratamento
pode ser considerada o principal fator determinante

Ulcera de perna em pacientes com anemia falciforme

da cicatrizagdo bem-sucedida’. Uma abordagem
multidisciplinar é essencial, com acompanhamento
proximo de hematologista, cirurgido vascular,
angiologista, dermatologista, enfermeiro, nutricionista
e psicologo.

Do ponto de vista nutricional, devemos ficar atentos
apossibilidade de deficiéncia de zinco, cuja corre¢ao
pode facilitar a cicatrizacdo. A recomendacdo atual ¢
de 220 mg de sulfato de zinco trés vezes ao dia, com
reavaliacdo apds 3 a 4 semanas e suspensao caso 0s
valores de referéncia tenham sido alcancados®. A
pesquisa e o tratamento da trombose venosa superficial
e/ou profunda sao fundamentais, eventualmente com
necessidade de anticoagulacao.

O manejo da dor deve ser uma prioridade. Por
conta do perfil de efeitos adversos do uso cronico de
opioides, geralmente sdo indicados anti-inflamatdrios
ndo esteroides. Altman et al. sugerem, a partir de
observagdes pessoais, o bloqueio nervoso regional,
com a vantagem de oferecer vasodilata¢do secundaria
pela redugdo de catecolaminas liberadas pelo estresse’.
Por outro lado, a adesdo pode ser comprometida
por necessidade de procedimento invasivo, risco de
infec¢do de tecidos moles e necessidade de visitas
frequentes para reposicao.

CUIDADOS LOCAIS

A cicatrizacao de feridas ¢ um processo complexo e
dindmico que pode ser simplificado em trés fases. Na
primeira fase, inflamatoria, ocorre extravasamento de
sangue e as plaquetas liberam fatores de crescimento
que atraem e ativam fibroblastos, macrofagos e
leucécitos. Durante essa fase, o foco terapéutico
deve ser no desbridamento e controle de infec¢do. A
maioria das feridas cronicas encontra-se nessa fase.
Quanto mais tempo a ferida ficar na fase inflamatéria,
menor deposi¢ao de colageno havera, resultando em
menor resisténcia a tracdo da nova pele. Na segunda
fase, proliferativa, inicia-se a epitelizacao, forma-se o
tecido de granulagdo e ocorre a contragdo da ferida.
Na tltima fase, de maturagio e remodelamento, ocorre
degradacdo do colageno controlado por enzimas
proteoliticas®.

Os principios basicos dos tratamentos de feridas
tém sido didaticamente simplificados pela sigla
TIME: debridamento Tecidual; controle da Infeccdo/
Inflamagdo; Manutengao/equilibrio do ambiente timido
(Moisture); e Epitelizagdo das bordas da lesao’.
O tratamento do leito da tlcera é fundamental no
processo de cicatrizagdo. O debridamento do biofilme,
da fibrina e do tecido necrético ndo viavel na base e
nas bordas ¢ essencial, sendo considerado o primeiro
passo para remover as barreiras fisicas que interferem
com a cicatrizagdo'®. O método (autolitico, enzimatico,
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bioldgico, mecanico ou cirurgico) sera escolhido a
partir do tipo de ferida, da localizagdo anatomica, da
extensdo ¢ da disponibilidade. Por conta da dor, o
debridamento cirurgico pode necessitar de analgesia
ou até mesmo anestesia.

O controle da colonizagdo bacteriana ¢ importante
na escolha da cobertura, e algumas substincias,
como prata, iodine e polihexametileno biguanida,
tém propriedades antibacterianas ¢ podem reduzir a
colonizagao critica'>'>. Nao ha evidéncias de que tratar
ulceras clinicamente ndo infectadas com antibioticos
sistémicos previna infec¢do ou melhore a cicatrizagao.
Quando houver sinais clinicos de infeccao, uma
amostra profunda de tecidos moles ou 0sso pode ser
colhida apds o debridamento, para cultura e avaliagdo
da sensibilidade a antimicrobianos.

A manutencdo do ambiente imido pode ser
obtida com a escolha da cobertura adequada, como
hidrocoloides, hidrogéis, alginatos, coldgeno ou
substitutos biologicos de pele. Algumas dessas
coberturas, inclusive, oferecem propriedades anti-
inflamatdrias e de debridamento autolitico.

Uma matriz de peptideos, conhecida como RDG,
foi mencionada na revisdo Cochrane (2014) como
eficaz na reducdo do tamanho das ulceras tratadas,
em compara¢do com o placebo’®. No entanto, as
evidéncias ndo sdo muito consistentes. Outros ensaios
avaliados nessa metanalise tiveram alto risco de viés
e falharam ao mostrar efeitos benéficos!’.

Novas tecnologias, como o laser de baixa intensidade
(LBI), tém sido utilizadas com o objetivo de acelerar
a cicatriza¢do, melhorando a qualidade de vida dos
pacientes>'® (nivel de evidéncia 4, relato de caso).

Ulcera de perna em pacientes com anemia falciforme

Um efeito fundamental ¢ sua capacidade de reduzir
a dor, 0o que permite uma abordagem mais efetiva
durante o curativo.

TRATAMENTO DA DVC

A terapia compressiva é encorajada para preven¢ao
e tratamento do edema, especialmente quando
sdo observados sinais clinicos de DVC. As meias
elasticas de compressao graduada sdo tuteis para a
prevencgao, enquanto as bandagens de multicamadas
sdo recomendadas para o tratamento. Uma alternativa
sdo as bandagens autoaplicaveis e autoajustaveis com
velcro, embora mais sujeitas a erros por parte do
aplicador®. O grau recomendado de compressdo para
acelerar a cicatrizagdo em pacientes com DVC ¢ 1 (nivel
de evidéncia A) e, na redugdo do risco de recorréncia,
grau de recomendacdo 2 (nivel de evidéncia B)’.
[lustramos a resposta da terapia compressiva com
bota de Unna em paciente acompanhado em nosso
ambulatorio (Figura 1).

A pentoxifilina, um derivado da metilxantina, ¢ um
inibidor competitivo da fosfodiesterase que mostrou
propriedades antioxidantes e redutoras da inflamagao.
Além disso, reduz a viscosidade do sangue, o potencial
de agregacdo plaquetaria e a formagdo de coagulo'. O
seu uso em Ulceras falcémicas ja havia sido proposto
em 1990, justificado por seus efeitos redutores da
falcizacdo das hemacias in vitro e resolucdo de crises
vaso-oclusivas na AF (nivel de evidéncia C, grau de
recomendagdo 4)%.

Essa droga foi fortemente recomendada para
tratamento de tUlceras de estase venosa (nivel de

Figura 1. Paciente de 39 anos, diagnosticado com doenga falciforme nainfancia. Nas imagens, lesdo ulcerada medindo cerca de 8 cm
em seu maior didmetro, com leito coberto por fibrina na maior parte da sua extensdo (A). Feita abordagem com poliaminopropil
biguanida seguida pela aplicagdo de cobertura a base de carboximetilcelulose sddica e prata além da colocagdo de bota de Unna
semanalmente (B). Paciente evoluiu com cicatrizagdo completa ap6s 2 meses de tratamento (C).
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evidéncia B, grau de recomendacdo 1) e alguns
autores consideram que também deva ser utilizada em
pacientes com ulceras falcémicas pela alta frequéncia
de DVC observada nesses casos’. O mesmo grupo’
também sugere que seja utilizado um substituto
bioldgico de pele (Apligraf®, Organogenesis Inc.,
Canton, Massachusetts), composto por queratinocitos
e fibroblastos cultivados e colocados sobre uma
matriz de colageno, no tratamento de tlceras de perna
em pacientes com AF e DVC, mas que ndo tenham
respondido as terapéuticas convencionais em 4 a 6
semanas. No caso de tlceras por DVC, o nivel de
evidéncia é A, grau 2°.

HIDROXIUREIA

Ahidroxiureia é amplamente utilizada no tratamento
da AF pelo seu efeito em reduzir as crises de dor e
a necessidade de transfusdo. Por outro lado, existe a
descrigdo de que esse medicamento possa precipitar
o aparecimento de tlceras de perna*?!. Minniti et al.*
se mostram céticos em relacdo a essa associacao
e relatam nao terem observado diferenca entre os
pacientes com ulceras de perna por AF que usavam
hidroxiureia na duracdo das ulceras e na resposta ao
tratamento®. Tais autores consideram que os beneficios
da hidroxiureia justificam a sua manutengdo e s6
recomendam a suspensdo da droga caso haja forte
suspeicdo de que a substancia tenha contribuido para
a formagao da tlcera ou caso ndo haja redugédo de
pelo menos 50% do tamanho da ulcera em 6 meses
de tratamento*

OXIDO NITRICO (ON)

Aaplicagdo topica de nitrato de sédio, um conhecido
doador de ON, mostrou eficacia em estudos preliminares!
(nivel de evidéncia B, grau de recomendagao 2). Essas
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aplicagdes também estdo relacionadas a uma melhora
na qualidade de vida, especialmente em individuos
mais jovens®. Estudos de alocagdo aleatéria com
terapias baseadas em ON precisam ser realizados e
parecem promissores quando levamos em conta a
fisiopatologia das ulceras falcémicas.

TRATAMENTO CIRURGICO

Os enxertos sdo relacionados a altas taxas de
insucesso e recorréncia®. Algumas recomendagdes
sdo feitas para tentar melhorar a taxa de adesdo dos
enxertos, como transfusdes sanguineas 1 a 2 semanas
antes da cirurgia e continuando por 6 meses apds o
procedimento®*?, Adicionalmente, alguns cirurgides
recomendam o uso de anticoagulagdo com heparina
e/ou acido acetilsalicilico (AAS), antibiodticos e
lavagem dos enxertos em solugdo heparinizada antes
da sua aplicagdo®.

A ablag@o minimamente invasiva de veias axiais
superficiais e perfurantes com refluxo em pacientes
com DVC e sistema venoso profundo pérvio ¢ um
procedimento relativamente seguro que leva a cicatrizagio
mais rapida e a reducdo da taxa de recorréncia quando
combinado com terapia compressiva®’. Uma avaliagéo
minuciosa do sistema venoso superficial e profundo e
areferéncia imediata a um especialista em angiologia
e cirurgia vascular ¢ um componente critico do
tratamento bem-sucedido das ulceras falcémicas.
Altman et al.’ inclusive propuseram um algoritmo
para abordar as tlceras nos pacientes com ulceras
por AF, que adaptamos (Figura 2).

PROGNOSTICO

As tlceras cronicas podem complicar com
osteomielite, especialmente quando profundas,
necessitando de investigacdo com exames de imagem

Ulceras de perna em
pacientes com anemia
falciforme
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Figura 2. Fluxograma de tratamento de Ulceras de perna em pacientes com anemia falciforme, traduzido e adaptado de Altman et al.”.
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como cintilografia 6ssea ou ressonancia magnética. No
entanto, raramente evoluem para infec¢ao sistémica
ou sepse secundaria'.

A classificagdo descrita anteriormente, proposta por
Minniti et al. em 2016*, apds observagdo de muitos
pacientes com AF e ulceras de membros inferiores,
nos permite também tragar um perfil desses pacientes
em relagdo ao tempo de evolucdo e recidivas.

O espessamento da intima da artéria femoral
comum, acima de 0,9 mm, foi correlacionado com
risco nove vezes maior de desenvolver tlceras de perna
em pacientes com AF?’. Alguns autores consideram
que as ulceras de perna possam ser encaradas como
sinal precoce e visivel de lesdes de 6rgaos internos,
incluindo acometimento renal®,

PREVENGCAO

A prevengdo € a parte principal da abordagem.
Consiste em evitar trauma, usar meias de algodao,
sapatos confortaveis, repelentes contra insetos e
emolientes, buscando evitar descamagéo e prurido, e
prevenir escoriagdes’. A prevengdo secundaria consiste
em orientar os pacientes a procurarem seu médico
em caso de traumas ou lesdes minimas.

CONCLUSAO

A compreensao da fisiopatologia da ulcera falcémica,
como o papel do ON e da estase venosa, tem tornado
as abordagens terapéuticas mais especificas e eficazes,
reduzindo os tempos de cicatriza¢do e melhorando a
qualidade de vida do paciente com DF.
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