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Information — Diabetes
Ulcer Management System
and should improve future
auditing of diabetic foot care.

Key words

- Classification system

- PEDIS

- SINBAD

- Ulcer management system

- University of Texas wound
classification system

- Wagner classification

Authors

Duncan Stang is Specialist
Diabetes Podiatrist and National
Diabetes Foot Co-ordinator

for Scotland; Matthew Young

is Consultant Diabetologist,
Department of Diabetes,

Royal Infirmary, Edinburgh

100

Duncan Stang and Matthew Young

Classification systems should be simple to use and enable clear assessment so
that any team member who treats a patient can understand his or her needs and
direct appropriate treatment and management for an optimal outcome. There are
many diabetic foot ulcer classification systems. A working group was set up to
review the merits of various systems and select one for use across Scotland. This
system has been incorporated into the Scottish Care Information — Diabetes Ulcer

Management System.

oot ulcers are one of the most common

predisposing factors to minor or major lower-

limb extremity amputation in people with
diabetes (Larsson and Apelqvist, 1995). Thorough
assessment must be undertaken to ascertain the
actiologylies that predispose to the development
of that ulcer to enable a suitable treatment and
management plan to be implemented to optimise
regression and healing. This assessment should result
in the ulcer being classified in a simple manner to
ensure that all members of the multidisciplinary team
understand the classification, what it means and direct
the appropriate ongoing treatment and management
plan. The initial assessment should take into
account all the main predisposing causes, including
neuropathy, peripheral arterial occlusive disease, as
well as infection and depth.

It has been known for decades that poor outcomes
are often associated with deeper wounds, increased
severity of infection and the presence peripheral
vascular disease (Pratt, 1965; Williams et al, 1974;
LoGerfo and Coffman, 1984; Apelqvist et al, 1989;
Reiber et al, 1992; Jeffcoate et al, 1993). This is why
it is imperative that any system adopted, especially on
a national basis, takes into account all of these factors.

There are many diabetic foot ulcer (DFU)
classification systems, all with their own merits. Their
description and use have been well described in the
literature (Lavery et al, 1996; Oyibo et al, 2001;
Monteiro-Soares et al, 2014).

A classification system for Scotland

It was decided to assess and implement one of the
proven DFU classification systems across Scotland.
The Scottish Diabetes Foot Action Group and
Scottish Care Information — Diabetes (SCI-Diabetes)
team collaborated to decide which system would
be best. A working group was established to discuss
the merits or otherwise of the various classification

systems .

Systems assessed

Wagner classification system

The Wagner classification system (7able 1), was
developed in the 1970s (Wagner, 1981). The original
system had six grades of lesions, but grade 0 refers to
intact skin and is rarely used in clinical practice. The
first three ulcer grades (1-3) are based on the physical
depth of the lesion in and through the soft tissues
of the foot. Wagner grades 4 and 5 are based on the
extent of gangrene in the foot. It is clear from the
newer classifications that Wagner’s system does not
adequately address all DFUs and infections. Only
grade 3 infers infection, and then only indirectly.
Even as a surgical tool, the system is limited in its
ability to identify and describe vascular disease as
an independent risk factor for poor outcomes. In
addition, superficial wounds that are infected or have
a vascular component without gangrene cannot be
classified separately by this system. For these reasons,
the National Institute for Health and Care Excellence
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Table 1. Wagner foot ulcer classification scale.

Grade Feature

1 Superficial ulcer

2 Deep ulcer

3 Ulcer with bone involvement
4 Forefoot gangrene

5 Full foot gangrene

(NICE) 2015 guideline does not recommend using

the Wagner classification system to assess DFUs.

University of Texas wound classification system
This
classification, uses four grades based on the relative
depth of the ulcer (7able 2). The grades are modified
by the presence of infection (stage B), ischaemia (stage
C) or both (stage D) (Lavery et al 1996). A wound

grade and stage are used to categorise wounds by

system, usually shortened to the Texas

severity, starting with grade 0, representing a pre- or
post-ulcerative site, to 3, where a bone or joint is
involved. Within each grade there are four stages: non-
ischaemic clean wounds (A), non-ischaemic infected
wounds (B), ischaemic wounds (C) and infected
ischaemic wounds (D).

This system has been validated and is generally
predictive of outcome, since increasing grades and
stages of wounds are less likely to heal without
revascularisation or amputation. It is now widely
used in many clinical trials and diabetic foot centres
(Oyibo et al, 2001: Monteiro-Soares et al, 2014).

PEDIS classification system
The PEDIS classification system was developed by
the International Working Group of the Diabetic

Foot and takes into account the Perfusion, Extent,
Depth, Infection and Sensation (PEDIS) of a foot
wound (7able 3). It encompasses relevant variables
that contribute to the outcome of DFUs and has the
capacity to predict the outcome (Schaper, 2004).
The PEDIS dlassification system was developed
primarily for research, anticipating healthcare costs
and comparing patient subgroups, but has not yet
been validated in clinical practice regarding prognosis
(Karthikesalingam et al, 2010).

SINBAD classification system

The system takes into account the Site, Ischaemia,
Neuropathy, Bacterial Infection and Depth, hence
the acronym SINBAD. The components of the
classification (7able 4), can be added together to
produce a score of between 0 and 6 (Ince et al, 2008).

Selecting a system
Appropriate DFU care requires a clear, descriptive
classification system that may be used to direct
appropriate therapy and possibly predict outcome.
Initial classification on first presentation for treatment
should only be applied once based on the initial
characteristics of the ulcer to enable clear audit of
treatment plans and outcomes (Young and Stang,
2018). There are positive and negative aspects to the
four main DFU classification systems currently in
use (7able 5) (Wounds International, 2013). The
Texas classification system requires the clinician to
evaluate wound depth, the presence of infection,
and peripheral arterial occlusive disease ensuring a
comprehensive wound assessment (Figure I).

The description of a DFU differs from initial
classification as it applies to the point in time at

which the ulcer was described. Descriptive terms can,

Table 2. University of Texas wound classification system for diabetic foot wounds.
Grade/depth
2 3

Stage 0 1

A Pre- or post-ulcerative
lesion completely
epithelialised

With infection

C With ischaemia

Stage/comorbidities

With infection and

ischaemia ischaemia

Superficial wound
not involving tendon,
capsule or bone

With infection
With ischaemia

With infection and

Wound penetrating ~ Wound penetrating to

to tendon or capsule  bone or joint

With infection With infection

With ischaemia With ischaemia

With infection and With infection and

ischaemia ischaemia
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however, prompt adjustments to treatment (Young
and Stang, 2018).

Following lengthy working group discussions,
it was decided that the most clinically-appropriate
system to adopt across Scotland was the Texas
classification system because:

B It was the most widely used system in Scotland
at that time

M It was simple

B It had been validated as clinically-relevant to
outcomes in the diabetic foot

B It had a strong visual clinical application, so it

was easy to understand.

Although the Texas system was widely used

by podiatrists treating and managing the
diabetic foot, anecdotally, it was not always
used by nursing colleagues. Ideally, this system
will be used by all participants involved in the
multidisciplinary team.

The goal of using and adopting this system in
Scotland is to improve communication between
all disciplines involved in patients’ care. This will
hopefully lead to a less complex, more predictable
treatment course and,

ultimately improved

clinical outcomes.

SClI-Diabetes Ulcer Management System
The  SCI-Diabetes
comprehensive online Ulcer Management System
(UMS), in order to standardise DFU assessment

and records and facilitate auditing across Scotland.

team

developed  the

The UMS is the national system for recording
DFU treatment and management and is widely
used in practice. When recording an ulcer there
are only three mandatory fields that require
completion: date of ulcer onset, location and Texas
score (Figure 2 — see highlighted in red). Other
clinical markers can be recorded, such as infection,
presence of osteomyelitis, temperature difference
and measurements), any photographs taken and
treatment (debridement, type, dressings, plus
any additional notes). The initial classification is
recorded and remains unchanged in the patient’s
record (Figure 3), however, a current Texas score
is added to the history each time the patient is
treated by a multidisciplinary team member. The
UMS can, therefore, be used as an audit tool to

relate outcomes to initial Texas classification level.
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Table 3. The PEDIS classification and scoring system (Chuan et al, 2015).

Abscess, fasciitis,

response syndrome

Grade  Perfusion Extent Depth Infection
1 No PAD  Skin Skin intact None
intact
2 PADbut <lcm?  Superficial Surface
no CLI
3 CLI 1-3cm?  Fascia,
muscle, septic arthritis
tendon
4 >3 cm? Bone or joint  Systemic
inflammatory
CLI = critical limb ischaemia; PAD = peripheral arterial disease

Sensation

No loss

Loss

The UMS is

and management tool. It enables the Texas

also a valuable treatment
classification to be recorded in the written clinical
notes and assigned to each treatment episode, in
order to describe the ulcer at that precise time and,

therefore, accurately describes any deterioration or

improvement of the ulcer as treatment progresses.

Table 4. SINBAD classification and scoring system (Ince et al, 2008).

Site

Forefoot

Midfoot or hindfoot

Ischaemia

Pedal blood flow intact: at least 1 pulse palpable
Clinical evidence of reduced pedal blood flow
Neuropathy

Protective sensation intact

Protective sensation lost

Bacterial infection

None

Present

Ulcer area

<1cm?

>1cm?

Depth

Ulcer confined to skin and subcutaneous tissue
Ulcer reaching muscle, tendon or deeper

Total possible score

A score of >3 is associated with delayed ulcer healing

Score
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Table 5. Key features of common diabetic foot ulcer classification systems (Wounds International, 2013).

Classification Key points Pros/cons
system
Wagner Assesses ulcer depth along with presence e Well established

(Wagner, 1981)  of gangrene and loss of perfusion using six
grades (0-5)

Does not fully address infection and ischaemia

University Assesses ulcer depth, presence of infection ~ ® Well established

of Texas and presence of signs of lower-extremity * Describes the presence of infection and
(Armstrong et ischaemia using a matrix of four grades ischaemia better than Wagner

al, 1998) combined with four stages ¢ May help predict the outcome of the diabetic

foot ulcer

PEDIS (Lipsky Assesses Perfusion, Extent (size), Depth
etal, 2012) (tissue loss), Infection and Sensation on the Diabetic Foot

Developed by the International Working Group

(neuropathy) using four grades (1°4) User-friendly (clear definitions, few categories)
for practitioners with a lower level of

experience with diabetic foot management

SINBAD (Ince e Assesses Site, Ischaemia, Neuropathy, o Simplified version of the Size (Area, Depth),
et al, 2008) Bacterial infection and Depth Sepsis, Arteriopathy, Denervation or S(AD)SAD
e Uses a scoring system to help predict classification system
outcomes and enable comparisons e Includes ulcer site, as data suggest this may be
between different settings and countries an important determinant of outcome

The University of Texas Classification System for Diabetic Foot Wounds

Grade/Depth

“How deep is the wound?”

Pre- Dr_lwst . Superficial wound A \ Wound penetrating Wound penetrating
A | uclerative lesion 3 not involving - to tendon A to bone or joint

completely Ly tendon, capsule 7 or capsule |

epithelialised or bone

B | with infection - With infection With infection = : With infection

C | With ischemia . / With ischemia g With ischemia With ischemia

Stage/Comorbidities
“Is the wound infected, ischemic or both?”

With infection With infection “ | With infection N With infection
and ischemia and ischemia | and ischemia { - and ischemia

Figure 1. The Texas classification system.

This is purely as a descriptor of the ulcer at the —Creating a final outcome
time of treatment and does not affect the initial ~ When the treatment plan reaches its final outcome

Texas classification, which is used as an audit tool  this can be easily and simply recorded on the

when predicting outcomes. system. This only requires the completion of one
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Figure 2. Initial recording on the SCI-Diabetes Ulcer Management System.

Edit Ulcer Entry

Status: Final Outcome

Action: O Treatment @ Final Qutcome

Ulcer Onset Date: 02-Apr-2018

Location: Mo.1-Right > Calcaneum

Causative Factors: Pressure

Previous Ulcers on this site: Mo

Outcome Date: JBO—May—ZDlS

Qutcome: |Healed Ulcer Iv]
Mote:

En o

Figure 3. Edit ulcer entry — final outcome.

mandatory field (Figure 3 — see highlighted in
red), which records the actual clinical outcome.
All other data relating to onset date, final outcome
date and location of the original ulcer are all

automatically populated by the system.

Conclusion

Having reviewed the four main DFU dlassification
systems, it was decided to adopt the Texas system
across Scotland as it has been validated, is easy to

understand and use. Texas scores are captured by the
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SCI-Diabetes UMS and can be audited to determine
the success of DFU treatments, which are directed by
scores, over time. Therefore, classification will increase
standards of care and, ultimately, fewer amputations

should improve outcomes for patients. |
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