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Abstract
Background: Description of a primary care clinical case of a resistant to treat diabetic foot with rheumatoid arthritis and
developed osteomyelitis leading to fingers amputations, who on admission to endocrinologist presents ulcerations on left
foot, of three months of evolution. Until the patient’s admission to the endocrinologist she has suffered repeated hospital
admissions due to uncontrolled diabetes and feet ulcers, repeatedly changed orthopedic shoes, however, not completely
fitting, which the patient finally refused to wear at all.
Aim, materials: The objective of this work is to demonstrate the importance of timely performing diagnosis of the lesion
of diabetic foot, taking into account all risk factors that are present, and also the need to keep on diabetic foot management
protocols, starting at the primary care institution level.
Methods, results: The information was evaluated with patient cooperation, after informed patient’s consent signed, also
by analyzing documents of medical history; literature search analysis of the newest guidelines and data, including
American Diabetes Association, European Association for the Study of Diabetes, International Diabetes Federation and
International Working Group on the diabetic foot, as well as the latest scientific diabetic foot articles, was performed.
Conclusion: In order to prevent diabetic foot lesions in complicated, uncontrolled, long lasting diabetes with chronic
comorbidities, related to foot and joint pathologies, such as rheumatoid arthritis, certain protocols must be strictly
followed by multidisciplinary team in close cooperation with primary care institution. An individual approach towards
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patients’ diabetic foot prevention and treatment plan should be applied in such cases to avoid diabetic foot ulcers’
complications and lower extremities amputations.
Key words: Diabetes mellitus, resistant to treat ulcers, osteomyelitis, amputation, primary care.

Introduction

Understanding the challenges met by primary

Diabetic foot wound, including diabetic foot

care doctor in DFUs management, the analysis was

ulcers (DFUs) and diabetic foot gangrene, is a relatively

aimed to evaluate resistant to treatment diabetic foot with

common complication of diabetes mellitus (DM) (1).

RA and osteomyelitis leading to finger amputation case

Diabetic foot (DF) and its most serious complication –

report focusing on DFUs care and treatment by raising

lower extremities amputation – are among the most life-

notice of multidisciplinary team work in order to timely

threatening complications of DM, placing huge social

prevent DFUs’ complications.

and financial burden on healthcare and society (2, 3, 4,

Case report

5, 6). DFUs contribute to 80% of lower extremity

51 year old female type 1 diabetes mellitus

amputations (7) and are known as a major contributor of

(T1DM) patient was referred from primary care (PC)

non-traumatic lower extremity amputation (1). Although

doctor to the endocrinologist having complaints of the

physicians currently rely on clinical signs along with

left leg pain accompanied by swelling, foot redness and

non-specific biomarkers of infection, such as erythrocyte

ulcer between 3rd-4th fingers; patient also complained of

sedimentation rate and C-reactive protein, to diagnose

unstable glycaemia. According to the patient, ulcer

and monitor DFUs, there is no specific and sensitive

appeared 3 months ago after fingers rubbed into each

measure available to monitor or prognosticate the

other wearing shoes. It was noted, that the patient did not

success of foot salvage therapy (7), especially if the case

regularly visit diabetologist nurse, did not use orthopedic

progresses in the resistant to treatment way. According

footwear (according to the patient, orthopedic shoes did
not fit properly and were uncomfortable, also put

to the most recent meta-analysis by Wang et al., factors

pressure on bony feet structures). She only used saline

among local characteristics of the foot associated with

fluids for ulcer treatment. Patient’s medical history

major amputation in patients with diabetic foot are the

documented 33 years (yrs) of T1DM, treated with

ulcer reaching bone, gangrene, hind foot position,

insulins: insulinum glarginum (Lantus) and insulinum

decreased ankle-brachial index, infection and peripheral

lispro (Humalog) (under the scheme: long-acting insulin

arterial disease (8). Even though authors did not find a

18 U twice a day; short-acting insulin 12-12-12 U), and

significant difference in the size of the ulcer, neuropathy,

a long history of rheumatoid arthritis (RA) (26 yrs),

Charcot foot, osteomyelitis and intermittent claudication

treated with methylprednisolone sufficiently to poor

(8), osteomyelitis is kept one of the common

enough with standard doses of 4 mg twice a day. Diabetic

complications of the foot related to amputation of lower

complications

extremities (9). According to International Diabetes

polyangioneuropathy (22 yrs), nephropathy (7 yrs).

Federation, >50% of all foot ulcers get infected,

Lastly the patient was hospitalized and treated with

requiring hospitalization and 20% of lower extremity

antibiotics (oxacillin and metronidazole) 4 months ago

infections results in amputation (10). Successful steps to

due to left leg pain and DF non-healing ulcer. Patient’s

prevent and treat foot complications like lower

glucose control was intermittent to poor (HbA1c% 7, 8

extremities amputation depend upon a well-organized

%– 8, 4%) with hypoglycemic states (~once a month).

team – starting with primary care institution (2).

When admitted to endocrinology department, physical

2

include:

retinopathy

(>26

yrs),
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examination revealed disturbed vibratory and tactile

in Diabetes” includes ADAs’ current clinical practice

sensation, weak pulse of arteriae dorsalis pedis

recommendations on Microvascular Complications and

bilaterally, deformed left foot fingers (due to RA) and

Foot Care, and stands for diabetic peripheral neuropathy

rd

th

chronic trophic ulcer with pus between 3 -4 fingers;

diagnostics, which, by the way, up to 50% may be

blood test results: CRP 13,7 mg/l, erythrocyte

asymptomatic, to undergo evaluation for patients with

sedimentation rate 35 mm/h, HbA1c% 7,9%. Ulcers’

T1DM for 5 or more years (13). Also, all patients with

bacterial culture showed Streptococcus aureus sensitive

type 2 diabetes should be assessed annually for diabetic

to oxacillin. Left foot X-ray revealed foot fingers

peripheral neuropathy using the medical history and

destruction;

oral

simple clinical tests, knowing that symptoms may vary,

metronidazole 500 mg per day were prescribed.

and if not recognized, and if preventive foot care is not

However, decision to perform left foot fingers

implemented, patients are at risk for injuries, especially

intravenous

nd

oxacillini

2g

and

th

amputation from 2 to 5 finger was made by doctors’

if their feet are insensate (13). Other DM complication

console shortly after osteomyelitis was diagnosed while

that leads to DF ulceration is peripheral arterial disease

in hospital, later following successful outpatient

(PAD). PAD is diagnosed in 10% to 40% of patients with

rehabilitation. Despite that, 4 months after left foot

DM (14). Vascular obstruction disturbs normal blood

fingers amputation, patient was hospitalized again to the

circulation, foot ischemia promotes DFUs formation,

endocrinology clinic due to recurrent ulcers of both feet

recurrence and amputation rates (12, 14). In order to

(patient again complained on uncomfortable orthopedic

prevent DFUs and its’ complications, it is crucial to

shoes) for partial amputation of right foot 2nd finger. In

identify and manage other risk factors for people who do

the end, healing process required intensive antibiotics

not have DF ulcers yet. Severity of both, diabetic

therapy (injections of cefadroxil 500 mg per day), also

neuropathy and PAD, related to DM, depend on glucose

weekly, later - monthly visits to diabetologist nurse for

control also pathogenetically – glucose is the main

wound clearing, necrotizing masses removal till patient

determinant factor in diabetic neuropathy and PAD

recovered. The amputated fingers’ wounds healed almost

evolution,

completely with one little superficial ulcer remaining in

hyperglycemia produces metabolic and physiological

the left sole – both DF are shown in Figure 1 and Figure

abnormalities, that trigger diabetic neuropathy (6, 15, 16,

2.

17). According ADA 2019, near-normal glycemic

with

strong

evidence

indicating

that

control, implemented early in the course of diabetes, has
Discussion

been shown to effectively delay or prevent the

Feet problems are common among people

development of diabetic peripheral neuropathy in

with DM. In particular early onset of complications and

patients with type 1 diabetes (13). In our case, patient’s

progression in more complex way is more frequent in

glycaemic control was intermittent to poor (established

T1DM patients requiring closer monitoring to avoid

high HbA1c% rates), not stabile including repeatable

bothersome and disabling complication DFUs formation,

hypoglycemic states, what could have determined

which often leads to lower extremities amputations (11,

negative dynamics of DM complications. Additionally,

12). One of main DM complications associated with

insulin, that was used for treatment of T1DM (under the

DFUs formation is neuropathy, which leads to sensory

scheme

deprivation. It is essential to do visual feet inspection at

insulinum glarginum (Lantus) 18 U twice a day and

each visit to primary care doctor, doctor specialist or DF

insulinum lispro (Humalog) 12-12-12 U), was not

office (11). The ADA 2019 “Standards of Medical Care

sufficient enough for DM management, therefore,
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endocrinologist's

interdisciplinary

involvement

supposed to be also more individual.

footwear increases risk of DFUs formation, also
awareness on what are the first signs of tissue damage,

The most important risk factors for DFUs

may lead to better disease outcome patients’ knowledge

include the long duration of DM (>10 years), poor

about pre-ulcerative signs leads to early treatment

glucose control, cardiovascular, retinal and renal

initiation (callus removal, large blisters drainage,

complications, anamnesis of DFUs or lower-extremity

treatment of ingrown nails, infection treatment) (12). Our

amputation (11, 12, 18). To add more, smoking and male

clinical report shows how significant time of treatment

patients with DM have a greater risk of DF ulcers, and

initiation can be. Missing critical 3 months of adequate

bony deformities are related with higher risk of

treatment lead to serious consequences. So what is kept

amputation (11, 13). Ultimately, primary care institution

as the most important for the primary DFU prevention to

performs a key role in DF multidisciplinary team

recognize all the red flags signaling about the risk of

management, ensuring screening programs for DM

diabetic foot and at the same time the timely

complications. The lack of DF screening programs and

implementation of prophylaxis (19), were not performed

its

in described case report.

poor

effectiveness,

and

uncertain

use

of

multidisciplinary approach, starting with primary care

When DFUs are diagnosed and secondary

institution, are believed to be related to DF development,

prevention of DFUs complications is the following goal,

and

extremities

comprehensive taking and assemblage of the anamnesis

amputations (19). Misuse of primary care doctors’

a prior history of ulceration, amputation, Charcot foot,

institution and unexploited DF screening program are

angioplasty or vascular surgery, cigarette smoking,

problems relevant to our patient’s case – patient was

retinopathy and renal disease and assessment of current

visiting primary care doctor mainly for glucose control

symptoms of neuropathy (pain, burning, numbness) and

also referrals to endocrinologist, missing proper DF

vascular disease (leg fatigue, claudication), in order to

screening program in primary care institution. Also,

have less complications of DFUs, are recommended

orthopedic shoes problem was not solved and having

(13). Also, ensuring adequate treatment in case of

comorbid RA disease, which in particular is associated

developed DFUs is kept as crucial part of management

with increased orthopedic care need for such patient,

of DFUs (20). Success of DFUs treatment depends on the

active multidisciplinary team approach was in a high

time the treatment was started, presence of the infection

requirement to prevent the incidence of DFU.

and depth of the injury. If an ulcer is deeper than

complications,

including

lower

The selection of appropriate footwear and

subcutaneous tissue, intensive treatment is usually

footwear behaviors at home should also be discussed

required. In case of infection it is recommended to

with each diabetic patient, what is also the focus by ADA

debride the ulcer and start empiric oral antibiotic therapy

2019. Patients’ understanding of these issues and their

targeted at Staphylococcus aureus and streptococci (10).

physical ability to conduct proper foot surveillance and

According

care should be always assessed (13), what was obviously

recommendations, most diabetic foot infections are

lacking in our case, and it worked against the prevention

polymicrobial, with aerobic gram-positive cocci (13).

of DFUs development. Knowing that education of

Staphylococci and streptococci are the most common

patients with DM takes an important role in DFUs

causative organisms (13), what was the same in our case.

prevention and early treatment, continuous training and

Wounds without evidence of soft tissue or bone infection

follow-up for our patient had to be implemented.

do not require antibiotic therapy (13). Empiric antibiotic

Understanding that poor foot hygiene, inadequate

therapy can be narrowly targeted at gram-positive cocci

4

to

the

most

recent

ADA

2019
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in many patients with acute infections, but those at risk

patient as our patient, having several complaints on her

for infection with antibiotic-resistant organisms or with

shoes, next to her rheumatoid arthritis. In patients with

chronic, previously treated, or severe infections require

DFUs, feet are often more damaged due to high pressure

broader-spectrum regimens and should be referred to

wearing inappropriate footwear and while walking, and

specialized care centers (13, 21).

it is self-clear that for patients, having RA as

Another

the

comorbidity, additional pressure is put on bony and

miscommunication among medical specialist and

damaged joints, if shoes do not fit orthopedically well for

between

the

the patient. Early signs of soft tissue damage (redness,

development of difficult to treat DFU status that is also

warmth, blister etc.) may show increased plantar

shown in our clinical case, while treating multimorbid

pressure (11, 12). The most vulnerable foot areas are

DF patient with RA. When main treatment of DFUs was

between toes and under metatarsal heads (2). Therefore,

finished, it was essential again to focus on patient

it is essential for primary care doctor to inform the patient

education in order to avoid the recurrence of ulcers,

about importance of appropriate model footwear that

secondary prevention, which goes also as first priority to

would distribute pressure all over the foot and refer to

primary care doctor, diabetologist nurse, outpatient

continuous and timely orthopedic management to

endocrinologist. Miscommunication with patient led to

orthoped-traumatologist (11). Our case demonstrates

complications

how difficult selection of proper orthopedic footwear

patient

critical
and

as

problem

medical

repeating

is

personnel

ulcers,

in

following

osteomyelitis that was showed in our case report.

might be to patients with complicated DF and additional

Special, individual treatment and attention

health conditions like RA, that even very individual

must be given for such complicated patients, based on

orthopedic footwear may rub and press the feet, leading

certain comorbid conditions they have, such as RA and

to ulcers formation and patient’s mistrust with

medications, used for the RA treatment, what can affect

orthopedic

DFUs

that

orthopedic footwear is a key for healthy feet in diabetic

glucocorticosteroids lead to glucose level increase and

patients if properly tailored to all foot deformities (13),

immunosuppression that may complicate the healing

including RA.

process of DFUs (22, 23). Methylprednisolone, which

The frequency of controlling over the disease dynamics

was used in doses of 4 mg twice a day for RA

in complicated DM patients with DFUs and risk factors

management in our case, could not be discontinued for

should be monitored tighter (12), especially having

the patient because of complicated RA, even it is

several comorbidities related to joint system diseases and

contraindicated for those with acute or chronic infectious

other risks for diabetic feet. Even if there is no consensus

conditions (such could be DFUs, etc.) (23). To add more,

on the frequency of patient monitoring, International

special

Working Group on the diabetic foot suggested a

healing

process.

precautions

always

It

is

should

known

be

taken

if

shoes.

Properly,

screening

(23). Regarding to all those with RA related challenges,

complications (12). Similar recommendations are

rheumatologists’ consultation, which is not a part of

suggested by American Diabetes Association, European

standard multidisciplinary DF team, was necessary in

Association for the Study of Diabetes and International

this case too, and on a repeatable basis.

Diabetes Federation. Even though our clinical case

proper

on

established

DM

orthopedic

patient was regularly monitored at the primary care level,

management is very relevant to difficult to treat DFUs

only glycaemic control was regular, fitting diabetes care

and secondary DFU prevention, especially for such

protocols, however missing essential part of more often

5

individual,

based

adapted

methylprednisolone is prescribed to a patient with DM

Again,

frequency

individually
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or at least regular feet inspection and treatment,

ability to identify the ‘‘foot at risk’’, along with proper

mentioned in all protocols of previously mentioned

foot care, may prevent diabetic foot ulceration and thus

world’s diabetes associations. According to medical

reduce the risk of amputation, also other DFU related

records and patient’s story, feet monitoring was

consequences, especially in patients with comorbid

performed very rarely, and more out of patients’

chronic joint diseases such as RA. As this clinical case

initiative, which might be the reason of following serious

shows, DF with osteomyelitis and lower extremities

complications of feet, including poor patient’s disease

amputations are very serious complications of DM,

awareness and self-treatment at home.

especially for those at risk with long lasting, complicated

To avoid major suffering caused by DF

DM history, poor glycaemic control, comorbid with

development and its complications, DFU management

other chronic health conditions like RA, and those, who

protocols must be followed by multidisciplinary team,

have not been taking DF care properly, starting regular

starting with primary care institution (19). Education for

management at the PC level. In this case patient not only

patients, multidisciplinary caregivers and healthcare

had all previously mentioned risks factors, but also DFU

providers is an essential aspect of efficient treatment

management protocols were not kept sufficiently and all

strategies. Therefore, efficient, well communicating

it caused DF complications with osteomyelitis and

interdisciplinary systems and structures such as,

fingers amputation. DF trainings should be applied for

professional to professional and professional to a patient,

PC doctors and DF patients, both, in order to improve DF

are needed. We believe that our clinical case data, along

management

with the literature and authoritative guidelines, suggest

complications.

that primary care physicians’ awareness and hence their

Figure 1. Patient‘s left DF post - fingers amuptation.

Figure 2. Patient's right DF post 2nd finger partial amputation.

6

and

prevent

incidences

of

such
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