Avoidance of lower limb amputation from a diabetic
foot ulcer: The importance of multidisciplinary
practice and patient collaboration

ABSTRACT

This article explores wound care nursing interventions and inter-professional collaboration for a patient referred with a
stage 3 diabetic foot ulcer (DFU). To the patient’s distress, he had been informed that he may require an amputation due
to the severity of his DFUs. On initial presentation, the patient was symptomatic for peripheral neuropathy, infection and
hyperglycaemia. The left lower limb was oedematous and there was a DFU at the metatarso-phalangeal joint of the big
toe on his left foot secondary to haemorrhagic callus. Progressive healing of the DFU was realised over time by repetitive
debridement; incision and drainage of the DFUs; antibiotic therapy; appropriate footwear; dietary instructions; control of
the blood sugar levels (BSLs); and patient and family education.

Wound care nursing interventions were applied in conjunction with medical management of the DFUs. The DFUs
were managed using a locally made, two-part zinc oxide gauze dressing known as the Unna boot. A family member
was instructed how to continue applying the dressings at home in between clinic visits. Complete wound healing was
eventually achieved within four months, thus avoiding the need for amputation.
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INTRODUCTION

Diabetes mellitus (DM) will be the seventh leading cause of
death by 2030 as predicted by the World Health Organization'.
About 80% of deaths due to DM occur in low- to medium-
income countries®3.

Foot ulceration is the main complication affecting lower limb
extremities in patients with DM, the management of which
is costly. The global prevalence of risk of diabetic foot ulcers
(DFUs) in patients with DM is 40-70%?*. The prevalence of DM in
Kenya ranges between 2.2%° and 2.4%°.
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The International Working Group on the Diabetic Foot (IWGDF)
defines a DFU as an, “Infection, ulceration or destruction of
tissues of the foot associated with neuropathy and/or
peripheral artery disease in the lower extremity of a person
with [a history of] diabetes mellitus””. Within a cohort of 1788
patients with DM at Kenyatta National Hospital, the prevalence
of DFUs was 4.6% (n=84)8.

DFU development is associated with multiple risk factors,
which can be grouped into systemic factors and local
factors. The primary systemic factors are diabetic peripheral
neuropathy (DPN) and peripheral arterial disease (PAD). Other
systemic factors include: peripheral vascular disease, chronic
renal disease, male gender, abnormal glycated haemoglobin
level (HbA1c), more than 10 years' duration with DM,
advancing age, a high BMI, obesity and retinopathy. Local
factors include foot deformity, high plantar pressures and
haemorrhagic callus formation, infection, shear, pressure and
stress on the lower extremities due to poorly fitting footwear,
other external trauma; and, suboptimal self-care habits®'".

The majority of DFUs develop from minor trauma in the
presence of sensory neuropathy or loss of protective sensation,
which is associated with poor blood supply due to micro-
vascular disease from DM'2 Foot infection in patients with DM
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Figure 1: Mr MM, a 59-year-
| old male with DM on
Mixtard insulin, but all is
not well.

is common, with more than 50% of patients with DFUs having
an infected ulcer™. These infections can range from simple
infections, cellulitis and abscess formation to more severe
infections such as pyomyositis, osteomyelitis and gangrene' .

In addition to the classic signs of infection (heat, pain,
redness, swelling) DFUs exhibit signs of inflammation or
purulence. Other signs of infection in DFUs are malodour, high
temperature within 4 cm of the ulcer margin, non-purulent or
purulent secretions, friable or discoloured granulation tissue,
undermining of wound edges, continuous wound breakdown,
and evidence of poor wound healing'®'¢'®, Patients with DFUs
are at increased risk of infection if they have experienced one
or more of the following: a traumatic wound, an ulcer for more
than 30 days, a history of walking barefoot, a wound that
probes to bone, previous lower extremity amputation and loss
of protective sensation’®.

The Wagner Diabetic Foot Ulcer Classification System is
commonly used to classify DFUs by grading ulcer depth and
presence of infection from 0 to 5. DFUs that have abscesses,
joint sepsis or osteomyelitis are usually deep ulcers that are
grade 3 within the Wagner Diabetic Foot Ulcer Classification
System?6°,

The current approach in the management of patients with
DM focuses heavily on the prevention of DFU formation
and/or recurrence® and lower extremity amputations (LEAs).
Preventive multidisciplinary care in DFU aimed at conservative
treatment is less costly compared to amputation costs incurred
by patients and health services®. In addition, health care
providers should aim to improve the health-related quality of
life of patients with DFUs, which is low in this patient cohort?'.

CASE STUDY

Patient overview and presenting complaint

Mr MM, a 59-year-old male, was referred from the company
clinic to our hospital with uncontrolled DM, gradual loss of
vision and a haemorrhagic callus on his left big toe.
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Figure 2: Haemorrhagic

callus, painless pressure

- wound on the left metatarso-
phalangeal joint.

On presentation at the Moi Teaching and Referral Hospital DM
clinic, Mr MM’s left leg was oedematous (Figure 1) and the
haemorrhagic callus (Figure 2) at the metatarso-phalangeal
joint of the big toe was clearly evident. His medical history
indicated he had had DM since 1996, developed hypertension
in 2000 and was treated for cellulitis in his right big toe in
August 2017 that healed well. His medications included
Mixtard insulin 20 international units in the morning and 10
international units in the evening. Mr MM had been unable to
control his blood sugar levels (BSLs) and his fasting blood sugar
now ranged between 20 and 22 mmol.

Mr MM had not noticed anything untoward with his foot or
toe until the area became very painful and he asked his son
to check his feet. He thought the problem was due to poorly
fitting shoes, which he had used for some time. He reported no
history of trauma; however, he had little sensation in the foot
area. He had little appetite and had lost weight from 150 kg
to 140 kg. His eyesight had deteriorated to the extent that he
could no longer read the daily newspaper.

On his initial visit to the wound care clinic, he was brought in a
wheelchair and looked depressed. He stated that if he had to
have an amputation, he would not be able to use crutches due
to his poor eyesight and heavier body weight.

Interventions and wound management plan
Foot assessment

On palpation, both dorsalis pedis and posterior tibial pulses
were absent on the left leg, but were well palpable on the right

leg.

His ABI was at 0.92 with an ankle systolic pressure of 168 mmHg
and an arm systolic pressure of 154 mmHg. Self-foot care
assessment indicated that Mr MM required assistance due to
body weakness, poor vision and not reaching his feet. Health
information on the effects of DM on the foot among other
body parts was provided to the son and brother-in-law, who
accompanied him including inspection under light for any
abnormality/deformities.
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Figure 3a: Referred to Moi Teaching Referral Hospital
DM clinic for admission and management from the
company health clinic.

a second ulceron 12

fracture clinic.

services.

Loss of sensations was detected by touching his foot at different
parts with his eyes closed because neither the Semmes Weinstein
monofilaments nor the Doppler machine are available at the
wound care clinic. Mr MM's capillary refilling time on his toes
was 4-5 seconds; however, there was no associated sensation
experienced by Mr MM when this assessment was undertaken.

Wound debridement

During Mr MM’s initial visit to the DM clinic the callus beneath
his left metatarso-phalangeal joint of the big toe was debrided.
Following this initial debridement of the callus the wound was
classified as a stage 2 DFU using the Wagner Diabetic Foot
Ulcer Grade Classification System (Figure 3).

At the first visit in the wound care clinic on 12 November
2018, wound assessment, cleaning with warm water, repeat
debridement and application of the locally produced two-part
zinc oxide Unna boot was done (Figures 4, 5 and 6) and Mr MM
was advised to come back in two days' time.

Mr MM's foot was noted to be very warm with localised swelling
and pitting oedema on the second visit on 14 November 2018
(Figure 7) when Mr MM was due for the second application of
the Unna boot, which we had scheduled on alternate days after
the first application. The clinical diagnosis of pyomyositis was
arrived at based on the signs and symptoms present in the foot,
which were the presence of an abscess and localised oedema.

Figure 4: Mr MM developed

November 2018, hence
referred to the orthopaedic
surgeon at the orthopaedic

Wound assessment at the
wound care clinic upon
referral by orthopaedic
surgeon for wound care

Figure 3b: Initial debridement of haemorrhagic callus, cleaning with normal
saline and tulle gauze was done.

Figure 5: Repeat debridement was done and consult to
orthopaedic technology officer for offloading services.

The affected foot felt hot on palpation, with a body temperature
of 37.8°C by use of the clinic infrared thermometer. Mr MM
could slightly move all toes of the left foot including a small
range of dorsiflexion and plantar flexion upon instructions.

Local incision and drainage of the pyomyositis as well as
sharp debridement of necrotic tissue and residual periwound
callus was undertaken within the clinic. Antibiotic therapy
was commenced with a course of Clindamycin to combat the
infection associated with the pyomyositis. This was given at 1
gram orally every 8 hours for 7 days. Unfortunately, a pus swab
for culture and sensitivity to identify the specific causative
agent was unable to be obtained at the time (Figures 8 -11).
Mr MM's DFU was now re-classified to stage 3 on the Wagner
Diabetic Foot Ulcer Classification, having developed into a
deep ulcer with abscess formation.

Mr MM noticed the first wound, which was painless with
haemorrhagic callus (Figure 2), on 5 November 2018; hence
he visited the company health facility on 6 November 2018. He
was advised to come to our hospital for further management,
but only arrived at the DM clinic on 10 November 2018.
Debridement of the haemorrhagic callus and grading of the
first wound was done (Figure 3a and b).

The second wound was noted on 12 November 2018 when he
went for review at the DM clinic as advised and this was when
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Figure 6: 12 November 2018 first Unna boot
applied by the authors to come back on

alternate days for review. pyomyositis.

Figure 9a: A third wound upon incision and drainage. Unbeknownst to Mr
MM, the three wounds were communicating, as seen during syringing out
pus with normal saline upon debridement.

he was referred to the orthopaedic surgeon at the orthopaedic
clinic for further evaluation. It was at this point the orthopaedic
surgeon after his review advised the patient to come to our
wound care clinic for wound care services.

The third wound developed on 14 November 2018 upon
incision and drainage of the pus due to pyomyocitis, which
was noted on examination of the wound before cleaning
(Figures 7 and 8). The three wounds were noted to be
communicating when syringing out pus was being carried out
upon debridement (Figure 9).

Wound management

At the DM clinic, the wound had initially been cleaned with
normal saline, debrided using a surgical blade and artery
forceps and dressed with SufraTulle and gauze dressing.

At the wound care clinic, wound cleaning was done with warm
tap water, serial sharp debridement using a surgical blade and
artery/dissecting forceps was done under no anaesthesia/
analgesics as Mr MM was not feeling pain at all and the
application of a locally produced two-part zinc oxide dressing
was also done.

22 WCET" Journal Volume 39 Number 2 June 2019

Figure 7: 14 November 2018, Mr MM came for
the second time but alarmingly has signs of

Figure 8: Consulted registered clinical officer orthopaedics
in absence of the orthopaedic surgeon who did incision
and drainage of pus.

Figure 9b: Serial cleaning, debridement and syringing
continued until the communicating sinuses closed.

As Mr MM had a degree of left lower limb oedema (Figure
1) that indicated circulatory stasis this necessitated the use
of slight compression during the initial period of Unna boot
dressing application. Compression was eventually stopped
with consequent dressing once all oedema subsided.

At each subsequent dressing change the wound was debrided
as required and application of a locally manufactured zinc
oxide dressing (Unna boot) done. The first Unna boot was
applied on 12 November 2018 after repeat debridement
(Figures 5 and 6). The second dressing change with the Unna
boot was carried out on 14 November 2018 after incision
and drainage. The third Unna boot dressing change was on
16 November 2018 and thereafter continued every Monday
and Friday as an outpatient for a period of two months. The
frequency of debridement with debridement was adjusted
to every Monday and for the whole of the third month as we
taught the son how to undertake the dressing changes at
home. He would thereafter change the dressing on a Monday
then come to the clinic fortnightly for us to assess the patient
and the wound as well as evaluate his dressing change skills.
This regime was continued with the locally produced zinc oxide



Figure 10: Serial debridement continued and patient reported
improved sensation, general appearance, general well-being and
improved sight.

Figure 11: Serial debridement, dietary advice, padded shoes and sugar
control. Mr MM bought a glucometer for home monitoring. Much
progress achieved.

Figure 12: On 3 January 2019, the wound looking stagnated
though on debridement a lot of bleeding was noted.

Figure 13a: Home-based care .Having achieved Figure 13 b: Unna boot and crépe bandage
good progress, we taught his son who could

well applied by the son at home.

dress and apply the Unna boot at home.

dressing — Unna boot — as the primary dressing at the clinic
and at home until complete healing of the three wounds was
achieved on 17 March 2019 after a period of four months.

Multidisciplinary approach

The management of Mr MM's DFUs was complex, requiring a
multidisciplinary team approach to guide his care.

Orthopaedic surgeon

Mr MM's first visit and debridement of haemorrhagic callus
was on 10 November 2018. The second ulcer developed or
was noted on 12 November 2018 when Mr MM came to the
DM clinic for the second time after which he was referred to
the orthopaedic surgeon. The orthopaedic surgeon evaluated
the foot pulses at the dorsalis pedis, posterior/anterior tibial
and ordered foot x-rays. Upon reviewing the x-rays report, he
referred the patient for wound care services since there was no
bone involvement.

Pyomyositis was later diagnosed on 14 November 2018 which
led to the development of the third wound upon incision
and drainage by the registered clinical officer orthopaedics
(Figures 8 & 9a). It was not possible to involve the orthopaedic
surgeon at the time, but the clinical officer also specialised in
orthopaedics and worked closely with the orthopaedic surgeon
completed the incision and drainage as well as prescribing the
oral Clindamycin 1 g eight hourly for 7 days.

Orthopaedic technologist: foot and pressure offloading

A key intervention in the management of Mr MM's DFUs was
offloading of pressure on his affected foot. He was reviewed
by an orthopaedic technologist and was advised about the
benefits of offloading as well as changes required to his
shoes. In accordance with the advice form the orthopaedic
technologist, his shoes were changed to open padded shoes
rather than enclosed shoes.

Dietitian

A dietitian, diabetes educator and nursing staff provided advice
on dietary requirements, control of BSLs and general health
education inclusive of daily foot examination and care to both
Mr MM and the relatives.

Psychosocial support

At times, the DFUs showed signs of stagnation in wound
healing where there were no changes to the status of the
wound (Figure 12). In these instances, counselling and
psychological support was offered to Mr MM that this often
occurred with wounds of this nature. He was encouraged to
continue with all aspects of his treatment regimes.

Discharge planning, community care and long-term follow-up

A family therapy session was undertaken with Mr MM, Mr MM'’s
wife and son on home-based wound care, dietary regime,

www.wcetn.org 23



Figure 14: On 25 January 2019 during a wound clinic dressing change,
wound is healing well. Sugars are well controlled and patient to report
back to work but continue with weekly dressing change.

Figure 14: On 17 March 2019 ,wound healing achieved at last.
Mr MM has resumed his normal life but on follow-up care at the DM
clinic.

foot examination and BSL monitoring. The importance of Mr
MM actively participating in his self-care where possible was
stressed to avoid deterioration and/or recurrence of his DFUs
and improve his overall well-being.

Mr MM's wife and son were taught how to examine the wound,
check for pre-ulcerative signs on the foot and apply the Unna
boot wound dressing (Figure 13a and 13b). Education was
also provided on how to recognise ill-fitting or inadequate
footwear, given that the wearing of adequate footwear is a key
factor in preventing DFU recurrence.

Mr MM purchased a glucometer for home monitoring of his
fasting BSLs, which had stabilised at 6-8 mmol/L.

DISCUSSION

Most patients with DM will suffer from a DFU at one time
during their lifetime?. DFUs are a cause of high morbidity and
mortality that also incur substantial financial costs®.

Diabetic neuropathy causes defects in pain sensation from the
loss of sensory perception in the foot; hence the lack of early
care-seeking behaviour by patients with diabetic neuropathy.
Insensate feet are susceptible to increased shear and pressure
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on the plantar surfaces or soles of the foot and consequently
increased injury®. Motor neuropathy causes wasting of intrinsic
foot muscles while autonomic neuropathy affects sweating
with dryness and scaling of the feet. These phenomena lead to
ulcer development, foot deformity and defects in joint mobility.

The management of patients with DFUs is, unfortunately,
often implemented by health care providers whose existing
knowledge and insight into causative factors, diagnosis and
management of DFUs is suboptimal. Even in developed
countries, diabetes specialists refer patients to community
nursing services where the nurses lack the requisite knowledge
and clinical competency to manage such wounds proficiently.
As a multifaceted problem, evidence-based protocols,
strengthening of multidisciplinary team functioning and
specific health care facility clinical regimens achieve better
outcomes. Nurse-based foot care programs have been found to
be effective in the prevention of DFUs?.

Nurses are responsible for the management of DFUs referred
for wound care services at the Moi Teaching and Referral
Hospital, Kenya. The hospital management has enabled one
orthopaedic surgeon, two nurses, one registered clinical
officer, one physiotherapist and one occupational therapist
to undertake the IIWCC wound care course at Stellenbosch
University RSA from 2010 to date.

Diabetes Kenya, formerly called Kenya Diabetes Association,
works closely with the International Diabetes Federation to
enable training of multidisciplinary diabetes educators in our
hospital who are currently six in number (three nurses, one
registered clinical officer and two physicians). These teams
(wound/diabetes) organise in-house training for other staff
in the hospital as well as attending national conferences and
seminars when possible to enhance their knowledge and
practice geared towards developing an enthusiastic wound
community of practice at the hospital.

Mr MM was referred from a company clinic more than 100
kilometres away due to lack of health care providers who felt
comfortable in managing his DFU.

The management of DFUs is often complex and requires a
multidisciplinary approach to achieve optimal patient
outcomes. The multidisciplinary team can: reduce the
incidence of DFU complications and associated severity of
those complications; reduce amputations; improve a patient’s
quality of life; and, increase their life expectancy?®. In this case,
the collective clinical input from the orthopaedic surgeon, the
orthopaedic technologist, dietitian, counsellor and nursing
staff in conjunction with Mr MM'’s family were able to salvage
Mr MM'’s foot, facilitate wound healing and avoid amputation of
part or all of his foot. Key interventions in the management of
Mr MM’s wounds were wound debridement, local wound care,
pressure offloading and stabilisation of Mr MM'’s BSLs, patient
education and psychosocial support.

Wound debridement of devitalised, unhealthy tissue to expose
healthy, bleeding tissue allows for greater visualisation of the



extent of the ulcer and the presence of indwelling abscesses or
sinuses? %, Further, it decreases the risk of spreading infection,
and reduces periwound pressure from the presence of callus,
all of which enhance normal wound contraction and healing®.
In patients with DFUs, it is estimated that 20% of those with
moderate to severe infections require an amputation at
some level*®3', Conservative sharp wound debridement was,
therefore, undertaken at every dressing change.

The wound care regimen consisted of cleaning with warm
tap water, sharp debridement by surgical blade and artery/
dissecting forceps, syringing with normal saline using a 20 cc
syringe and application of the primary zinc oxide dressing with
a 6-inch crépe bandage for the outer dressing.

The frequency of the serial debridement and dressing change
was initially on alternate days for the first week due to the
infection, followed by every Monday and Friday (twice a week)
and thereafter every Monday (once a week) but the son would
do it at home for one week then come to the clinic fortnightly
during the fourth month of wound care.

The application of a locally manufactured zinc oxide dressing
(Unna boot) alongside key basic wound care principles was
used for a period of four months to facilitate wound healing.
Zinc oxide within the dressing is thought to decrease
inflammation, protect the surrounding skin, enhance
re-epithelisation and reduce oedema. The Unna boot zinc oxide
bandage dries to form a warm, snug boot around the lower
limb that supports venous return by providing high pressure
with muscular contraction when the patient walks but little
pressure on resting, which aids healing of the ulcer.

While patients are accepting of this dressing it is imperative
staff are trained in the correct foot and wound assessment and
application of this dressing to avoid constriction of the limb
and arterial occlusion in the presence of neuropathy®***. It was
important to assess the vascular flow along the dorsalis pedis
and posterior tibial arteries® before applying any compression
to a lower limb. Mr MM reported he felt more secure and
confident with his left leg upon application of the Unna boot.

Ideally, management of DFUs requires the person to be non-
weight bearing on the affected area to enhance healing. There
are a variety of strategies to off-load the pressure from DFUs,
including off-the-shelf orthotic footwear, customised footwear
including insoles, contact casting and external padding that
can be moulded to suit the contours of the foot. The type of
offloading used depends on patient and environmental factors,
access to and cost of orthotic footwear®*3¢, Taking these factors
into consideration and to facilitate off-loading of Mr MM’s
DFU, the orthopaedic technologist advised the use of open,
padded shoes. The orthopaedic technologist did not place any
additional padding on Mr MM's foot, but recommended larger
padded, open shoes to alleviate pressure on the wounds. He
advised that the shoes Mr MM was wearing were tight with
non-padded straps and buckles that led to the development of
the second wound.

DFUs seriously affect health-related quality of life due to
reduced accomplishment of physical activities of daily living
that affects psychological and social well-being. This can lead to
social isolation in general, tension that adversely affects family
relationships, financial hardship from loss of productivity or
job loss and emotional stress and depression within the person
with the DFU*. These factors, however, are influenced by an
individual patient’s clinical characteristics, including social
demographic and environmental factors.

Self-care is a primary factor in attaining optimal health and
management of DM. This can be effectively achieved by the
use of nursing theories and models such as Orem’s Self-care
Model®®. Borji et al. state that, “Self-care is considered as an
important and valuable principle because it emphasizes the
active role of people in their own healthcare, not the passive.
Further, ... Self-care behaviour is affected by the total skills
and knowledge that a person (or relatives) has and uses for
his practical efforts’, to alter those factors that affect a person’s
health and well-being*°.

Consequently, nurses play a key role in patient and family
education by assisting patients and their families to understand
the underlying causes of DM and DFUs. This knowledge allows
patients and their families to play an active role in problem
solving and decision making with respect to their clinical and
psychosocial care*#1,

Educating Mr MM and his family about his diet and the
importance of diet and exercise in assisting to stabilise his DM
and BSLs was one example of self-care where Mr MM was able
to be an active participant in his care.

Nursing staff also provided clinical education to Mr MM’s wife
and son on how to manage Mr MM'’s wounds and foot care at
home. This included the application of the Unna boot dressing
(Figures 13a and 13b) at home.

As there is a high possibility of developing a new ulcer after
successful treatment of a DFU on the same site or on a different
site of the same limb or the contra-lateral limb*, following up
Mr MM as an outpatient has been maintained to ensure his
DFU does not re-occur, which is very important.

Variants of diabetic foot complications are more prevalent now.
This is due to the increased global incidence of DM as well as
the longer life expectancy realised with better management.
This requires a paradigm shift for DM care providers to focus
on current and emerging trends for prevention, diagnosis
and management of DFUs among other diabetic foot
complications?. There is the need, therefore, to direct DM
education and management of diabetic wounds towards
health professionals as much as the patients because health
care providers and health professionals can contribute to
development as well as deterioration of DFUs*3. The increase
in DM and DFUs globally requires the attention of all
health care professionals and, in particular, the adoption of
effective multidisciplinary team approach to diagnosis and
management, inclusive of nursing and patient participation*.
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CONCLUSION

The incidence of DM and DFUs is escalating around the world.
Not all health care providers and health professionals are
sufficiently educated to assess and manage DFUs. The referral
of patients with DFUs to health care facilities with expertise
in the assessment and management of DFUs is critical to
successful patient and health provider outcomes.

Referral of Mr MM to our hospital, where a multidisciplinary
approach to the management of his DFU was adopted,
facilitated wound healing, limb salvage and prevention
of an unnecessary amputation of his lower left leg, which
undoubtedly improved his overall quality of life.

Nurses with expertise in wound management applied self-care
theory to educate Mr MM and his family regarding his DM, BSL
control and monitoring, care of his wounds and care of his feet
within the clinic and community settings.
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