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RESUMO

Objetivo: Mapear o processo de trabalho de um Centro Municipal de atendimento ao portador
de ulcera diabética, a fim de elaborar um fluxograma multiprofissional para atendimento desses
pacientes. Métodos: Estudo qualitativo, utilizando-se o software Bizagi versdo 3.7.0.107, para
mapear o fluxo de atividades envolvendo o primeiro atendimento ao portador de ulcera do pé
diabético, por meio de registro observacional e descricdo das atividades pelos profissionais,
elaborando em sintese, um fluxograma multiprofissional para melhoria da qualidade
assistencial. Resultados: A investigacdo, mapeamento e compara¢do dos fluxogramas, estado
atual e diregdes futuras, evidenciaram a necessidade de alteragdes no processo de trabalho, com
a finalidade de oferecer assisténcia multiprofissional ao paciente e melhorias na qualidade do
cuidado, ressaltando a visdo holistica sobre o portador de feridas, evitando, consequentemente,
complicacdes ¢ reulceracdes futuras. Conclusdo: Por fim, foi estabelecido fluxograma de
atendimento para consolidar a formacdo de equipe multiprofissional no tratamento dos

pacientes portadores de ulcera do pé diabético.

Descritores: Diabetes Mellitus. P¢é Diabético. Fluxo de Trabalho. Equipe de Assisténcia ao

Paciente.



ABSTRACT

Objective: The aim of this study is to map the work process of a Municipal Centre forthe care
of diabetic foot ulcer, in order to elaborate a multi-professional flowchart for the management
of these patients. Methods: Qualitative study, developed by means of Bizagi software version
3.7.0.107, for the purpose to map the flow of activities encompassing the first attendance for
people with diabetic foot ulcer, through observational record, elaborating a multi-professional
flowchart for improving quality of care. Results: The investigation, mapping and comparison
between two flowcharts, current and future directions, highlighted the need to offer multi-
professional care for patients, besides of implementing improvements in the quality of care,
emphasizing the importance of holistic approach over the chronic wound carrier, avoiding,
consequently, futures complications. Conclusion: Finally, it was elaborated a new map of work
process to consolidating the presence of multi-professional team for treatment of people with
diabetic foot ulcer.

Keywords: Diabetes Mellitus; Diabetic foot; Workflow; Patient Care Team;

Descriptors: Diabetes Mellitus. Diabetic foot. Workflow. Patient Care Team.
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1 INTRODUCAO

A pele ¢ o maior 6rgao do corpo correspondendo de 12 a 15% do peso seco, que por sua
vez representa 4,5 Kg, com a fungdo primordial de prote¢ao dos 6rgaos internos, além de outras
fungdes importantes (YOUSEF et al., 2020). A pele ¢ formada por tecidos de origem
ectodérmica e mesodérmica estruturando-se em 2 camadas distintas, epiderme e derme,
respectivamente, ambas acima da hipoderme, uma camada que ndo faz parte da pele (YOUSEF
et al., 2020).

A epiderme é formada por 5 estratos, o estrato cérneo, lucido, granuloso, estrato
espinhoso e basal. O estrato corneo, ¢ a camada superior mais externa da epiderme formada por
20 a 30 camadas de células, composta de queratina e células escamosas anucleadas. O estrato
lucido, estd presente na pele mais espessa, logo, ¢ encontrado nas palmas das maos e plantas
dos pés contendo a eleidina, que ¢ um produto de transformagao da querato-hialina. J& no estrato
granuloso, encontram-se células com granulos de querato-hialina, um precursor da queratina.
No que concerne ao estrato espinhoso, este ¢ comumente chamado de camada espinhosa, pois
suas células contém processos citoplasmaticos, que se estendem para as demais células. E por
fim, o estrato basal, responsavel pela sintese dos queratinocitos e melanocitos, que por sua vez
produzem queratina e melanina, respectivamente (AFSHAR et al., 2013).

A derme, de origem mesodérmica com espessura menor que 2mm ¢ alcangando até 4
mm em alguns casos, ¢ formada por duas camadas, uma denominada papilar em contato com a
epiderme e aquela mais profunda, a derme reticular em contato com a hipoderme (AFSHAR et
al., 2013). A pele ¢ uma barreira fisico-quimica que previne a perda de fluidos evitando
desidratacdo, além evitar a colonizagao por patégenos que sao danosos a saude (CRUVINEL et
al., 2010).

Desse modo, quando as estruturas anatomicas ou fisioldgicas da pele sofrem agressao de
agentes internos ou externos como trauma fisico, mecanico ou quimico ocorrera a formagao de
feridas na pele requerendo avaliacdo e tratamento adequado (MORRIS et al., 2001). As feridas
podem ser classificadas de acordo com o tempo de cicatrizacdo em agudas e/ou cronicas. As
feridas crdnicas, acometem mais de 2 milhdes de pacientes, dependendo da etiologia
acarretando custos que excedem 1 bilhdo de dodlares americanos (DEMIDOVA-RICE et al.,
2012).

Dentre as feridas cronicas, destaca-se a ulcera diabética, tendo em vista elevado niimero
de adultos diabéticos no Brasil, 12,5 milhoes, além de afetar no mundo um total de 425 milhdes

de pessoas (CARRACHER et al., 2018).



11

As complicagdes associadas ao pé diabético, incluindo em principal, sdo as infec¢des e
amputacdes que exigem procedimentos complexos e ocasionam gastos em torno de 96,8 bilhdes
de dolares por ano, no papel moeda do Brasil, em reais, esse valor ¢ igual a 510,55 bilhdes de
reais (TOSCANO et al., 2018).

Assim, o p¢é diabético € conceituado pelo International Working Group on the Diabetic
Foot IWFGD) como uma infecgdo, ulceragdo e/ou destruicdo de tecidos moles associadas a
alteragdes neurologicas e varios graus de doenga arterial periférica (DAP) nos membros
inferiores, exigindo do servico de saude avaliagdo mutiprofissinal e principalmente do
Enfermeiro na consulta de enfermagem.

O atendimento pela equipe multiprofissional ao paciente portador de tlcera diabética
exige atencdo de diversos profissionais com enfoque em variadas especialidades, que, ao
discutir entre a equipe, o plano de cuidados pode ser elaborado de maneira mais eficiente (
DUTRA et al., 2019).

E possivel, identificar por meio de estudos, que a avaliagio multiprofissional com
atencdo ao pé evitam amputagdes e diminuem as reuceragdes, pois determinadas equipes
trabalham de maneira constante para fins de controle glicémico, tratamento do leito da ferida,
injurias vasculares e infecgdes secundarias (MUSUUZA et al., 2019; DUTRA et al., 2019).

Entretanto, ¢ prevalente uma dificuldade no alcance de metas para evitar determinadas
amputacdes e reulceracdes em pé diabético por caréncia de equipes multiprofissionais em

centros de referéncia municipal e estadual (MUSUUZA et al., 2019)

2 OBJETIVOS
2.1 Objetivos Gerais

Mapear o processo de trabalho de um Centro Municipal de atendimento ao portador de
ulcera diabética, a fim de elaborar um fluxograma visando sugerir o atendimento
multiprofissional para tratamento dessas feridas.
2.2 Objetivos Especificos

a) Mapear as atividades da rotina atual de um Centro Municipal de atendimento ao

portador de ulcera diabética por meio da elaboragdo do fluxograma denominado

estado atual;
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b) Elaborar o fluxograma “estado futuro” (dire¢des futuras) com a finalidade de adicionar
melhorias na qualidade do atendimento aos portadores de ulcera do pé diabético
sugerindo o trabalho da equipe multiprofissional, e portanto, visdo holistica na
assisténcia a esses pacientes;

c) Discutir a importancia da equipe multiprofissional no atendimento aos portadores de

ulcera do pé diabético.

3 DESENVOLVIMENTO

3.1 Materiais e métodos

Trata-se de um estudo observacional qualitativo, realizado mediante um estudo decaso
do Centro Municipal de Atencdo ao Diabético (CMAD) da cidade de Uberlandia, a fim de
propor/sugerir melhoria da qualidade da assisténcia a partir do mapeamento de processos de
trabalho (Fluxogramas) associados ao primeiro atendimento ao paciente portador de tlcera do
pé diabético.

A coleta de dados ocorreu entre 1° de fevereiro e 2 de margo de 2020, por meio da visita
a unidade e permanéncia durante todo funcionamento do centro de atencdo. Por intermédio da
observagdo participante em campo e solicitagdo aos profissionais sobre descri¢do do fluxo do
primeiro atendimento ao paciente portador de ulcera do pé diabético, servindo como subsidio
para elaboragdo dos mapas de processo de trabalho. Tais mapas foram denominados estado
atual, isto é o fluxo de atividades descrevendo a rotina atual e real do setor; e o estado
futuro/diregdes futuras, delineado sob a proposta de atengdo multiprofissional e fundamentado
na literatura que abordou tal assunto (BROCCO et al., 2018; DUTRA et al.,2019).

Os fluxogramas, do estado atual e estado futuro, para atendimento ao paciente portador
de ulceras do pé diabético foram elaborados utilizando-se o software Bizagi Modeler Business
Process Model Notation - BPMN (ferramenta para Notagdo e Modelo de Processos de
Negocios) versao 3.7.0.107 open source (software livre).

A Notacdo e Modelo de Processos de Negocios refere-se a uma linguagem universal
grafica para mapeamento de processos de negocio de uma organizagdo. Sua simbologia basica
consiste em elementos para representacdo de Eventos, Tarefas, Gatways, dentre outros. Os

principais elementos utilizados nessa pesquisa estao representados no Quadro 1:
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Quadro 1 — Elementos e simbolos da Notacio e Modelo de Processos de Negdcios

Elementos Subtipos

Simbologia

Conceito

Inicio
Eventos
Fim

Abastrata

Tarefa Usuario

Manual

Sequéncia

Fluxo

Mensagem

Exclusdo
Gateways

Inclusdo

Ligacao Evento de vinculo

Indica o inicio do processo;
Indica que o fluxograma chegou ao fim;
Representa uma tarefa 4 ser realizada por

pessoas;

Tarefa a ser realizada por um usudario do

Servigo;

Tarefas manuais a serem realizadas porpessoas;

Fluxo da sequéncia de atividades a serem

realizadas no processo;

Fluxo das mensagens demonstrando a
comunizagdo utilizada;

Indica um seguimento do fluxo de maneira
exclusiva, onde levara apenas a um unico

caminho;

Indica seguimento do fluxo de maneira

inclusiva, onde existem mais de um caminho
para seguir;

Realiza conexao de duas pontas do fluxo

com O mesmo processo

Consideracoes éticas

A presente pesquisa ¢ complementar a um estudo aprovado pelo Comité de Etica em
Pesquisa (CEP) da Universidade Federal de Uberlandia (UFU), sob o respaldo do parecer
numero: 3.937.483 e C.A.A.E numero 29441020.0.0000.5152, relacionado a avaliacao de

feridas cronicas e elaboragdo de protocolos assistenciais e fluxogramas de atendimento.
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Elaboration of a flowchart for healthcare quality improvement of patients
with diabetic foot ulcer

Abstract

Objective: The aim of this study is to map the work process of a Municipal Centre for the care of diabetic foot
ulcer, in order to elaborate a multi-professional flowchart for the management of these patients. Methods:
Qualitative study, developed by means of Bizagi software version 3.7.0.107, for the purpose to map the flow
of activities encompassing the first attendance for people with diabetic foot ulcer, through observational
record, elaborating a multi-professional flowchart for improving quality of care. Results: The investigation,
mapping and comparison between two flowcharts, current and future directions, highlighted the need to
offer multi-professional care for patients, besides of implementing improvements in the quality of care,
emphasizing the importance of holistic approach over the chronic wound carrier, avoiding, consequently,
futures complications. Conclusion: Finally, it was elaborated a new map of work process to consolidating the
presence of multi-professional team for treatment of people with diabetic foot ulcer.

Keywords: Diabetes Mellitus; Diabetic foot; Workflow; Patient Care Team;

1. Introduction

The wound is a pathological process that occurs when the anatomical or physiological structures of the skin
are affected by internal or external agents, such as physical, mechanical, or chemical trauma, requiring
evaluation and appropriate treatment (1). The wounds are classified according to the healing time in acute or
chronic. The chronic wounds affect more than 2 million patients, depending on the aetiology, and involve
costs that exceed 1 billion U.S. dollars (2).

Among the chronic wounds, the diabetic foot ulcer prevails, considering the high number of diabetic adults
in Brazil, achieving 12.5 million, in addition to affecting a total of 425 million people in the world (3).

The main complications associated with diabetic foot ulcer are infections and amputations that require
complex procedures and cause expenditures of around 96.8 billion dollars per year, what represents in
Brazilian currency, 510.55 billion of reals (4).

Thus, the diabetic foot ulcer is conceptualised by the International Working Group on the Diabetic Foot
(IWFGD) as infection, ulceration, and/or soft tissue destruction associated with neurological changes and
varying degrees of peripheral artery disease (PAD) in the lower limbs, what consequently requires a multi-
professional evaluation, and especially, from the Nurse in the nursing consultation (5).

The multi-professional team's care for patients with diabetic foot ulcers requires several actions such as the
elaboration of the care plan more efficiently (6).

It is possible to identify, through a previous study, that the multi-professional evaluation with attention
encompassing holistic view avoids amputations and diminishes the reulcerations, since that the teams will
work for glycaemic control, treatment of wound bed, venous insufficiency management and secondary
infections prevention (7).

However, it is common some difficulties for achieving goals as avoiding amputations and reucerations in
patients with diabetic foot ulcers due to the lack of multi-professionals teams acting in municipal and state
reference centres for assisting this group (6).

Therefore, this study aims to map the work process at Municipal Centre for Diabetic Care, in order to elaborate
a multi-professional flowchart for the treatment of these wounds.



16
2. Materials and Methods

It is a qualitative observational study performed through a case study at Municipal Centre for Diabetic Care
(MCDC) of Uberlandia, with the purpose to proposing the improvement of quality of healthcare by means of
mapping of the workflow related to the first attendance of people with diabetic foot ulcer showing the current
status and future directions, including a proposal for multi-professional assistance.

The data collection occurred from 1 February to 2 March, through 7 visits at Municipal Centre for Diabetic
Care. Moreover, the data were collected by means of participant observation and requesting professionals to
describing the activities of the first care for the patient with diabetic foot ulcer.

These data served as subsidium for elaboration of the maps of workflow, that described the current routine
and the future proposal, outlined under a multi-professional care in accordance with previous studies which
addressed such subject (8-6).

The flowcharts, current state and future directions, for attendance of people with diabetic foot ulcers were
elaborated via Bizagi Modeler, a platform used for Business Process Model Notation (BPMN), version
3.7.0.107 open source.

The Business Process Model Notation refers to a world language to showing graphically the mapping work
process associated with a particular company, such as hospitals. Its basic symbology consists to using
elements to indicating specific activities, such as: events, activities, gateways, among others. The main
elements utilised in this study are represented in the Box 1:

Box 1 — Elements and symbols of Business Process Model Notation

Elements  Subtypes Symbology Concepts

Start event It indicates the start of process;
Events

End event It represents the end of process;

It poi k i li
Abstract task ‘j t points out a task to being realised by
| person;
E It represents a task realised by users or
=

St User task :
Activities clients of company;

It consists of tasks performed by people
through the hands;

Manual task

Sequence flow
It shows the sequence of activities performed

Flow
1 by participants in workflow;
It represents messages from one process
Message flow . P! 8 P
. participant to another;

Exclusive ®
Gateways It divides and/or unifies the flow, allowing
Gateways only one path/decision can be taken;
. It divides and/or unifies the flow, allowing 2
Inclusive .
or more alternatives flows where all paths are
Gateways

evaluated;

Links Link Symbol ' It connects two activities in the same process
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2.1. Ethical considerations

This current study is a complementary proposal associated with a research project approved by Research
Ethics Committee at Federal University of Uberlandia, underpinned by opinion number: 3.937.483 ¢ C.A.A.E
number 29441020.0.0000.5152, related to chronic wound and elaboration of assistance protocols.

3. Results

This study proposed the investigation and mapping of two flowcharts entitled, current state and future
directions, in order to recommend the improvement of the work process, besides to provide multi-professional
care in the treatment of diabetic foot ulcers at a municipal reference centre, emphasizing the importance of a
holistic view on those carriers of wounds.

3.1. Flowcharts of the current state and future directions

With regard to the flowchart of the first attendance for diabetic foot ulcers, the figure 1 refers to the current
state, based on the existing and real routine of care at Municipal Centre for Diabetic Care, obtained during
the data collection phase of the survey.
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Figure 1 - Flowchart of the first care for patient with diabetic foot ulcer - Current Status.
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In the figure 2, aiming at quality multi-professional service for attendance the diabetic foot ulcer carrier, the

flowchart of the work process (Future directions), was elaborated with the purpose of approaching the
emphasis in the holistic vision to these users of the health system and to avoid gaps during the execution of
the activities.

When the future directions flowchart was compared with the current state, it was not noted differences
concerning the activities performed by the attendant in the reception of the patient, considering that these
administrative activities do not directly interfere in the treatment of the diabetic foot ulcer carrier.

After that, following the sequence flow, the attendant will analyse the documentation, registering the patient
information and scheduling him with the Nurse (Figure 2). The patient in future directions will be attended
by the nursing technician who will check vital signs and will collect blood samples for hemogram and
biochemical tests according to protocols. In the next step, in accordance with the flow, the patient will be
referred to the Nurse with a systematised nursing consultation directed to the clinical assessment of the feet;
wound bed evaluation, and the first wound dressing, besides the control of complications (Figure 2).

The flow will continue with the patient being referred to the nutritionist. At this stage, a nutritional
consultation is performed with the goal to implement pertinent conduits for improving the nutritional
condition of the individual, what will contribute to wound healing (Figure 2).

Thereafter, the patient will be referred to psychological care, where he is evaluated and if necessary, the
patient will receive psychological intervention and mental health care plant to controlling the factors that
affect the healing process. After psychological evaluation, the patient will be referred to the social assistant,
and this moment constitutes an important stage, in which it involves control of social and economic factors,
which directly and/or indirectly interfere in the wound healing (Figure 2).

Hereafter, the flowchart continues with the patient being attended by the physiotherapist, receiving care
focused on exercises, prescription of insoles and shoes adapted through baropodometer and referral by this
professional to the orthopaedic technician, the professional who produces insoles and orthopaedic shoes.

In terms of medical consultation, the last stage of the future directions flowchart, blood tests will be interpreted
and alterations pointed out by multi-professional team will be analysed and treated (Figure 2).

Finally, there is a possibility of the patient to be scheduled for returning to the Reference Centre with any
professional, and whether he needs a medical specialty, he will proceed to a multi-professional ambulatory,
in which its alterations will be discussed and new conduits will be taken with the purpose to treat the patient,
according to the evaluation of all professionals (Figure 2).
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Figure 2 - Flowchart of the first multi-professional care of the patient with diabetic foot ulcer - Future
Directions

4. Discussion

4.1. Multi-professional flowchart for the care of diabetic ulcer carriers

For the mapping of workflow, it was elaborated the flowchart, future directions, aiming to provide multi-
professional healthcare to diabetic foot ulcers carriers.

The attendance performed by different professional categories, allows to patient fast diagnostic and accurate
range of the therapeutic goals controlling all factors that may interfere in wound healing, such as
psychological, social, nutritional and physiological. Therefore, the patients should be referenced and assessed
by psychologists; social assistants; nutritionists; physiotherapists; physician and nurses (8).

A Previous finding suggests a relation between depression and diabetes, that is, depression is associated with
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a higher risk to developing type 2 diabetes, what consequently, may result in depression (9). The consultation

carried out by psychologists have the purpose of handling depression, the mental stress and anguish, commons
in this group of diabetic foot ulcer carriers. The changes imposed by chronic stress promotes high levels of
cortisol hormone, that consequently, delays the healing process due to the interference in inflammatory phase
associated with anti-inflammatory effect of this hormone (10). We highlighted that the importance of this
professional in attendance of patients with diabetic foot ulcers, since that, depression was associated with high
risk of mortality in those individuals that developed diabetes foot ulcer in the earliest 5 years (11).

The diabetic foot ulcers, besides the numberless complications, have their clinical improvement influenced
by the social and economic environmental around the patient. We emphasize, thereby, the relevance of
healthcare that the social assistance provides to diabetic foot ulcer carrier because this professional is directly
involved with social support systems and financial resources that assure care to these patients (12).

Most of patients with diabetic foot ulcer have a micronutrients imbalance, what may cause malnutrition and
damage to the wound healing. The minerals and vitamins such as zinc, vitamin A and C are associated with
collagen synthesis and immunomodulation accelerating the wound healing process (13-14).

The nutrients prescribed by nutritionists as arginine, glutamine and beta-hydroxy-beta-methylbutyrate
(HMB), a leucine metabolite that presents an anti-catabolic effect, have been reported in a study while
nutrients that favours the healing of diabetic foot ulcers (15).

The nutritional assessment and dietary supplements offer are strategies that also interfere in wound healing,
showing the notorious work of nutritionists who contribute to the health of the diabetic foot ulcer carrier (15).
The physiotherapist is a professional who assist the population emphasizing the maintaining of body
movement, preventing, treating and recovering dysfunctions and skeletal muscle diseases, being, therefore,
its main working medium (16). It was demonstrated implications of physical exercises using lower limbs on
wound healing, with the goal to promote muscle strengthening, balanced posture, and weight control among
other factors (17).

The physical assessment of the physician is necessary for evaluating the patient and keep the continuous
workflow. The addressing of the wound by physician team should include essential action as clinical
diagnosis, detection of comorbidities associated with peripheral vascular disease; neuropathies; necessity of
surgical debridement and treatment of wound infection, requesting tissue culture of wound for prescribing the
correct antibiotic promoting the rational use of the medicine (18).

Although the endocrinologist was not predicted in the flowchart entitled future directions, this specialist isin
charge to deal with the control of endocrinopathies whose its main functions are to educate and empower the
patient, besides to handle risk factors that affect the wound healing (19). The orthopaedist, while member of
multi-professional team, should act preventing and treating diseases that affect tendons, ligaments, muscles,
joints and bones in theses DFU patients. The relation between diabetic foot ulcer and this specialist is due to
the need for orthopaedic surgeries, which there is a paramount role in the management of this pathology.
Furthermore, the orthopaedist is responsible some activities, such as the treatment of the foot deformities
utilising surgery; to determine the patients eligibles for the surgical debridement, to indicate the correct
antibiotics and treatment for Charcot neuropathy (20).

Regarding the vascular surgeon, this professional is relevant for the treatment of diabetic foot ulcers since
that is need to correct vascular insufficiencies. It is important to mention that this professional should never
indicate amputation without an accurate evaluation of veins and arteries of the lower limbs, employing
Doppler and transcutaneous oximetry (TcPO2), in order to indicate revascularization, which in turn, is
essential in wound healing (21).

It is understandable a range of activities performed by nurses in relation to diabetic foot ulcer management,
because this professional acts promoting health, preventing wounds, detecting peripheral neuropathies and
vascular insufficiency, besides of realising the wound curatives and prescribing primary dressings (22).
According to the Federal Board of Nursing of Brazil, it is the responsibility of nurses the assessment,
prescription, and execution of dressings, including mechanical, biological, enzymatic and autolytic
debridement’s. Even though there are doubts about the wide range of actions performed by nurses in wound
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treatment, this professional is authorised to treat wounds using Low-level laser therapy (LLLT), since this

professional has obtained the title of specialist such as stomatotherapy and dermatological nursing (22).
Moreover, the nurse is authorised to use the Light-Emitting Diode (LED), an adjuvant therapeutic modality
that promotes the tissue repair of acute and chronic wounds, once fulfilled the previous requirements
associated with a professional specialisation (23).

We highlight still, the autonomy regarding negative pressure to treat diabetic foot ulcers. This therapy
provides a non-invasive, local and controlled sub-spherical pressure what allows the healing of wound. It is
important to remember that, the nurses have autonomy to prescribe this new technology either
stomatotherapist or dermatological nursing (24).

5. Conclusion

Therefore, the flowchart future directions, elaborated in the present study, represents quality improvement in
healthcare provided to patients with diabetic foot ulcers, since this flowchart contemplates a multi-
professional assessment, aiming continuously the prevention, recovery and rehabilitation of these patients
under holistic view.

Acknowledgements: We thank the team of the Municipal Centre for Diabetic Care, CMAD, for the
collaboration with this research.

Conflict of interests: All authors declare that there are no conflicts of interest.

6. References

1. Bonifant H, Holloway S. A review of the effects of ageing on skin integrity and wound healing. British
journal of community nursing. 2019;24(Sup3):S28-S33.

2. Demidova-Rice TN, Hamblin MR, Herman IM. Acute and impaired wound healing: pathophysiology
and current methods for drug delivery, part 1: normal and chronic wounds: biology, causes, and approaches
to care. Advances in skin & wound care. 2012;25(7):304.

3. Carracher AM, Marathe PH, Close KL. International diabetes federation 2017. Journal of diabetes.
2018;10(5):353-6.

4, Toscano CM, Sugita TH, Rosa MQ, Pedrosa HC, Rosa RdS, Bahia LR. Annual direct medical costs
of diabetic foot disease in Brazil: a cost of illness study. International Journal of Environmental Research and
Public Health. 2018;15(1):89.

5. Bakker K, Apelqvist J, Lipsky BA, Van Netten JJ. The 2015 IWGDF guidance documents on
prevention and management of foot problems in diabetes: development of an evidence-based global consensus
[Internet]. [S.1.]: International Working Group on the Diabetic Foot; 2015.

6. Dutra LMA, Melo MC, Moura MC, Leme LAP, De Carvalho MR, Mascarenhas AN, et al. Prognosis
of the outcome of severe diabetic foot ulcers with multidisciplinary care. Journal of multidisciplinary
healthcare. 2019;12:349.

7. Musuuza J, Sutherland BL, Kurter S, Balasubramanian P, Bartels CM, Brennan MB. A systematic

review of multidisciplinary teams to reduce major amputations for patients with diabetic foot ulcers. Journal
of vascular surgery. 2020;71(4):1433-46. e3.



22

8. Brocco E, Ninkovic S, Marin M, Whisstock C, Bruseghin M, Boschetti G, et al. Diabetic foot
management: multidisciplinary approach for advanced lesion rescue. The Journal of Cardiovascular Surgery.
2018;59(5):670-84

0. Mezuk B, Eaton WW, Albrecht S, Golden SH. Depression and type 2 diabetes over the lifespan: a
meta-analysis. Diabetes care. 2008;31(12):2383-90.

10. Weinman J, Ebrecht M, Scott S, Walburn J, Dyson M. Enhanced wound healing after emotional
disclosure intervention. British Journal of Health Psychology. 2008;13(1):95-102.

11. Winkley K, Sallis H, Kariyawasam D, Leelarathna L, Chalder T, Edmonds M, et al. Five-year follow-
up of a cohort of people with their first diabetic foot ulcer: the persistent effect of depression on mortality.
Diabetologia. 2012;55(2):303-10.

12. Oliver TI, Mutluoglu M. Diabetic foot ulcer. StatPearls [Internet]: StatPearls Publishing; 2019.

13. Salgado RM, Cruz-Castanieda O, Elizondo-Vazquez F, Pat L, De la Garza A, Cano-Colin S, et al.
Maltodextrin/ascorbic acid stimulates wound closure by increasing collagen turnover and TGF-B1 expression
in vitro and changing the stage of inflammation from chronic to acute in vivo. Journal of Tissue Viability.
2017;26(2):131-7.

14. Larijani B, Shooshtarizadeh P, Mosaffa N, Heshmat R. Polymorphonuclear leucocyte respiratory burst
activity correlates with serum zinc level in type 2 diabetic patients with foot ulcers. British journal of
biomedical science. 2007;64(1):13-7.

15. Armstrong DG, Hanft J, Driver V, Smith A, Lazaro-Martinez J, Reyzelman A, et al. Effect of oral
nutritional supplementation on wound healing in diabetic foot ulcers: a prospective randomized controlled
trial. Diabetic medicine. 2014;31(9):1069-77.

16. DE BARROS, F. B. M. Autonomia profissional do fisioterapeuta ao longo da histéria. 2003.

17. Eraydin S, Avsar G. The Effect of Foot Exercises on Wound Healing in Type 2 Diabetic Patients With
a Foot Ulcer. Journal of Wound, Ostomy and Continence Nursing. 2018;45(2):123-30.

18. Wukich DK, Armstrong DG, Attinger CE, Boulton AJ, Burns PR, Frykberg RG, et al. Inpatient
management of diabetic foot disorders: a clinical guide. Diabetes Care. 2013;36(9):2862-71.

19. Nothern Diabetes Foot Car e Network[https://www.england.nhs.uk/]. Roles and Responsibilities —
Northern Diabetes Foot Care Network [Acesso de 12 de set de 2020]. Disponivel em:
https://www.england.nhs.uk/north-east-yorkshire/northern-england-clinical-networks/our-
networks/cardiovascular-and-diabetes/documents-and-guidelines/.

20. Bateman AH, Bradford S, Hester TW, Kubelka I, Tremlett J, Morris V, et al. Modern orthopedic
inpatient care of the orthopedic patient with diabetic foot disease. The international journal of lower extremity
wounds. 2015;14(4):384-92.

21. Sumpio BE, Lee T, Blume PA. Vascular evaluation and arterial reconstruction of the diabetic foot.
Clinics in podiatric medicine and surgery. 2003;20(4):689-708.


http://www.england.nhs.uk/
http://www.england.nhs.uk/north-east-yorkshire/northern-england-clinical-networks/our-
http://www.england.nhs.uk/north-east-yorkshire/northern-england-clinical-networks/our-

23
22. Conselho Regional de Enfermagem de Goias [http://www.corengo.org.br/]. Parecer COREN/GO N°

026/CTAP/2017 [Acesso em 02 de set de 2020]. Disponivel em: http://www.corengo.org.br/wp-
content/uploads/2017/08/PARECER-CTAP-026-2017.pdf.

23. Conselho Regional de Enfermagem de Sao Paulo [http://www.portal.coren-sp.gov.br]. Parecer
COREN-SP 009/2018[Acesso em 30 de set de 2020]. Disponivel em: https://portal.coren-sp.gov.br/wp-
content/uploads/2019/01/parecer-009-2018.pdf

24, Thompson G. An overview of negative pressure wound therapy (NPWT). British journal of
community nursing. 2008;13(Sup3):S23-S30.

Copyright Disclaimer

Copyright for this article is retained by the author(s), with first publication rights granted to the journal.

This is an open-access article distributed under the terms and conditions of the Creative Commons Attribution
license (http://creativecommons.org/licenses/by/4.0/).


http://www.corengo.org.br/
http://www.corengo.org.br/wp-
http://www.portal.coren-sp.gov.br/
http://www.portal.coren-sp.gov.br/
http://creativecommons.org/licenses/by/4.0/)
http://creativecommons.org/licenses/by/4.0/)

24

6 REFERENCIAS

1. AFSHAR, M.; GALLO, R. L. Innate immune defense system of the skin. Vet
Dermatol, v. 24, n. 1, p. 32-8, 2013.

2. ARMSTRONG DG, et al. Effect of . oral nutritional supplementation on wound healing
in diabetic foot ulcers: a prospective randomized controlled trial. Diabetic medicine. v. 31, p.
1069-77, 2014.

3. BAKKER, K. et al. The 2015 IWGDF guidance documents on prevention and
management of foot problems in diabetes: development of an evidence-based global consensus.
Diabetes/metabolism research and reviews, v. 32, p. 2-6, 2016.

4. BATEMAN, A. H. et al. Modern Orthopedic Inpatient Care of the Orthopedic Patient
With Diabetic Foot Disease. Int J Low Extrem Wounds, v. 14, n. 4, p. 384-92, Dec 2015.
ISSN 1552-6941 (Electronic) 1534-7346  (Linking).  Disponivel em: <
http://www.ncbi.nlm.nih.gov/pubmed/26680750 >.

5. BONIFANT, Hilary; HOLLOWAY, Samantha. A review of the effects of ageing on
skin integrity and wound healing. British Journal of Community Nursing, v. 24, n. Sup3, p.
S28-S33, 2019.

6. BROCCO, E. et al. Diabetic foot management: multidisciplinary approach for advanced
lesion rescue. The Journal of Cardiovascular Surgery, v. 59, n. 5, p. 670-684, 2018. ISSN
0021-9509. Disponivel em: < https://europepmc.org/article/med/29808982 >.

7. CARRACHER, A. M.; MARATHE, P. H.; CLOSE, K. L. International Diabetes
Federation 2017. J Diabetes, v. 10, n. 5, p. 353-356, May 2018. ISSN 1753-0407 (Electronic)

8. Conselho Regional de Enfermagem de Goias. Parecer COREN/GO N°
026/CTAP/2017. Disponivel em: < http://www.corengo.org.br/wp-
content/uploads/2017/08/PARECER-CTAP-026-2017.pdf>. Acesso em 02 de set de 2020.

9. Conselho Regional de Enfermagem de Sao Paulo. Parecer COREN-SP 009/2018.
Disponivel em:  <https://portal.coren-sp.gov.br/wp-content/uploads/2019/01/parecer-009-
2018.pdf>. Acesso em 30 de set de 2020.

10. CRUVINEL, Wilson de Melo et al. Sistema imunitario: Parte 1. Fundamentos da
imunidade inata com énfase nos mecanismos moleculares e celulares da resposta inflamatoria.
Revista Brasileira de Reumatologia, v. 50, n. 4, p. 434-447, 2010.

11. DE BARROS, F. B. M. Autonomia profissional do fisioterapeuta ao longo da historia.
2003.

12. DEMIDOVA-RICE, T. N.; HAMBLIN, M. R.; HERMAN, 1. M. Acute and impaired
wound healing: pathophysiology and current methods for drug delivery, part 1: normal and
chronic wounds: biology, causes, and approaches to care. Adv Skin Wound Care, v. 25, n. 7,
p. 304-14, Jul 2012. ISSN 1538-8654 (Electronic). Disponivel em: <
http://www.ncbi.nlm.nih.gov/pubmed/22713781 >.


http://www.ncbi.nlm.nih.gov/pubmed/26680750
http://www.corengo.org.br/wp-
http://www.ncbi.nlm.nih.gov/pubmed/22713781

25

13. DUTRA, L. M. A. et al. Prognosis of the outcome of severe diabetic foot ulcers with
multidisciplinary care. J Multidiscip Healthc, v. 12, p. 349-359,2019. ISSN 1178-2390 (Print).
Disponivel em: < http://www.ncbi.nlm.nih.gov/pubmed/31118658 >.

14. ERAYDIN, S.; AVSAR, G. The Effect of Foot Exercises on Wound Healing in Type 2
Diabetic Patients With a Foot Ulcer. Journal of Wound, Ostomy and Continence Nursing,
v. 45, n. 2, p. 123-130, 2018. ISSN 1071-5754. Disponivel em: <
https://www.ingentaconnect.com/content/wk/won/2018/00000045/00000002/art00005>.

15. LARIJANI, B. et al. Polymorphonuclear leucocyte respiratory burst activity correlates
with serum zinc level in type 2 diabetic patients with foot ulcers. Br J Biomed Sci, v. 64, n. 1,
p. 13-7, 2007. ISSN 0967-4845 (Print). Disponivel em: <
http://www.ncbi.nlm.nih.gov/pubmed/17444413 >.

16. MEZUK, B. et al. Depression and type 2 diabetes over the lifespan: a meta-analysis.
Diabetes Care, v. 31, n. 12, p. 2383-90, Dec 2008. ISSN 1935-5548 (Electronic). Disponivel
em:< http://www.ncbi.nlm.nih.gov/pubmed/19033418>.

17. MUSUUZA, J. et al. A systematic review of multidisciplinary teams to reduce major
amputations for patients with diabetic foot ulcers. J Vasc Surg, v. 71, n. 4, p. 1433-1446 €3,
Apr 2020. ISSN 1097-6809 (Eletronic). Disponivel em: <
http://www.ncbi.nlm.nih.gov/pubmed/31676181 >.

18. Nothern Diabetes Foot Car e Network. Roles and Responsibilities — Northern
Diabetes Foot Care Network. Disponivel em: <https://www.england.nhs.uk/north-east-
yorkshire/wp-content/uploads/sites/49/2019/07/roles-and-responsibilities-ndfc-network.pdf>.
Acesso em 10 de ago de 2020.

19. OLIVER, T. I.; MUTLUOGLU, M. Diabetic Foot Ulcer. In: (Ed.). StatPearls. Treasure
Island (FL), 2020.

20. SALGADO, R. M. et al. Maltodextrin/ascorbic acid stimulates wound closure by
increasing collagen turnover and TGF-betal expression in vitro and changing the stage of
inflammation from chronic to acute in vivo. J Tissue Viability, v. 26, n. 2, p. 131-137, May
2017. ISSN 0965-206X (Print). Disponivel  em: <
http://www.ncbi.nlm.nih.gov/pubmed/28162862 >.

21. SUMPIO, B.E.; LEE, T.; BLUME, P. A. Vascular evaluation and arterial reconstruction
of the diabetic foot. Clinics in podiatric medicine and surgery, v. 20, n. 4, p. 689-708, 2003.
ISSN 0891-8422. Disponivel em: < https://snucm.elsevierpure.com/en/publications/vascular-
evaluation-and-arterial-reconstruction-of-the-diabetic->.

22. THOMPSON, G. An overview of negative pressure wound therapy (NPWT). Br J
Community Nurs, v. 13, n. 6, p. S23-4, S26, S28-30, Jun 2008. ISSN 1462-4753 (Print).
Disponivel em: < http://www.ncbi.nlm.nih.gov/pubmed/18773763 >.

23. TOSCANO, C. M. et al. Annual direct medical costs of diabetic foot disease in Brazil:
a cost of illness study. International Journal of Environmental Research and Public Health,
v.15,n. 1, p. 89, 2018. Disponivel em: < https://www.mdpi.com/1660-4601/15/1/89>.


http://www.ncbi.nlm.nih.gov/pubmed/31118658
https://www.ingentaconnect.com/content/wk/won/2018/00000045/00000002/art00005
http://www.ncbi.nlm.nih.gov/pubmed/17444413
http://www.ncbi.nlm.nih.gov/pubmed/19033418
http://www.ncbi.nlm.nih.gov/pubmed/31676181
http://www.england.nhs.uk/north-east-
http://www.england.nhs.uk/north-east-
http://www.ncbi.nlm.nih.gov/pubmed/28162862
https://snucm.elsevierpure.com/en/publications/vascular-evaluation-and-arterial-reconstruction-of-the-diabetic-f
https://snucm.elsevierpure.com/en/publications/vascular-evaluation-and-arterial-reconstruction-of-the-diabetic-f
https://snucm.elsevierpure.com/en/publications/vascular-evaluation-and-arterial-reconstruction-of-the-diabetic-f
http://www.ncbi.nlm.nih.gov/pubmed/18773763
http://www.mdpi.com/1660-4601/15/1/89
http://www.mdpi.com/1660-4601/15/1/89

26

24, WEINMAN, J. et al. Enhanced wound healing after emotional disclosure intervention.
Br J Health Psychol, v. 13, n. Pt 1, p. 95-102, Feb 2008. ISSN 1359-107X (Print). Disponivel
em: < http://www.ncbi.nlm.nih.gov/pubmed/18230239 >.

25. WINKLEY, K. et al. Five-year follow-up of a cohort of people with their first diabetic
foot ulcer: the persistent effect of depression onmortality. Diabetologia, v. 55, n. 2, p. 303-10,
Feb 2012. ISSN 1432-0428 (Electronic). Disponivel em: <
http://www.ncbi.nlm.nih.gov/pubmed/22057196 >.

26. WUKICH, D. K. et al. Inpatient management of diabetic foot disorders: a clinical guide.
Diabetes Care, v. 36, n. 9, p. 2862-2871, 2013. ISSN 0149-5992. Disponivel em: <
https://care.diabetesjournals.org/content/36/9/2862.short >.

27. YOUSEF, H.; A. M.; SHARMA, S. Anatomy, skin (integument), epidermis. 2017.


http://www.ncbi.nlm.nih.gov/pubmed/18230239
http://www.ncbi.nlm.nih.gov/pubmed/22057196

