WOUND MANAGEMENT

The WIII System
for Threatened Limbs

Let’s take a closer look at SVS’

lower extremity threatened limb classification.
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mine the prognosis of threatened
lower extremities, to lead clinical
decision-making, and to define the
disease burden from these condi-

Introduction

Classification systems typically
rely on critical limb ischemia (CLI)
as the primary criterion to deter-

Current practices prioritize anatomic characteristics

over disease severity.

Tissue Loss Dominant Ischemia Dominant

Combined

Infection Dominant

Figure |: Ring of dominance to determine the patient’s most pressing condition: infection, ischemia,
tissue loss or a combination.
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tions.! However, existing classifi-
cation systems, which rely heavily
on critical limb ischemia criteria,
are not sufficient in addressing all
patient populations and presenta-
tions, such as patients with type
II diabetes mellitus (T2DM). While
perfusion is an important consid-
eration, other components such as
the presence and severity of infec-
tion must be assessed to adequate-
ly classify and stratify threatened
lower extremities.

Current practices prioritize an-
atomic characteristics over disease
severity. The Society for Vascu-
lar Surgery (SVS) Lower Extremi-
ty Guidelines Committee created a
new framework that includes three
main factors: Wound, Ischemia and
Foot Infection (WIfI). This system
incorporates perfusion along with
wound extent and the severity of
infection, because current major
classification systems, such as the
Wagner Grading System, do not in-
clude the degree of such character-
istics (Figure 2). The WIfI system
is not intended to be used as the
sole decision-making tool; rather,
it aids clinical decision-making by
stratifying amputation risk.! In addi-
tion, this grading system allows for
comparison between similar patient
populations in order to determine
the relative effectiveness of alterna-
tive therapies.?

Historically, traditional defi-
nitions of ischemia have not easily
translated for patients with T2DM.!

Continued on page 90
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WIfI System (from page 89)

The rising incidence of
diabetes and associated
complications call for a
more standardized clas-
sification system that al-
lows for the assessment
of broader populations.
Thus, the Wound, Isch-
emia and foot Infection
(WIfI) system is a prom-
ising evaluative tool that
provides a more compre-
hensive assessment than
existing standards and has
the potential of improving
care for heterogeneous populations.

Methods

For all three categories, classi-
fication is based on a 0 to 3 scale
where 0,1,2 and 3 represent none,
mild, moderate and severe, respec-
tively.! This is similar to the tumor,
node, metastasis (TNM) system used
in cancer screening. Overall, this
classification system is able to pro-
vide a more holistic representation
of a threatened limb and standardiz-
es risk.

Based on the cumulative scores
from each category, patients are
stratified into one of four clinical
stages. These stages correspond to
the estimated risk of amputation
of the threatened limb, with these

FIGURE 2:

Wagner Grading System

for Diabetic Feet

- 0 - Intact Skin
- | - Superficial ulcer of skin or subcutaneous tissue
- 2 - Ulcers extend into tendon, bone, or capsule

- 3 - Deep ulcer with osteomyelitis, or abscess

- 4 - Gangrene of toes or forefoot
- 5 - Midfoot or hindfoot gangrene

differing risks per stage having
been derived from the consensus
of an expert panel. In summary,
WIfI grades determine a patient’s
clinical stage in which the degree

which are assessed with
WIAI are presented below.

Wound Grades

Classification from
0 to 3 depends on the
size, depth, severity and
wound-healing ability.
Grade 0 indicates lack of
wounds. Grades from 1
to 3 are assigned by in-
creasing level of tissue
loss as well as increased
complexity of the treat-
ment procedure required.
Grade 1 includes small ul-
cers with no indication of
gangrene, while grade 3 includes
extensive ulcers and gangrene. Gan-
grene cases that would prevent sal-
vage of limbs are excluded from
this classification.!

Based on the cumulative scores

from each category, patients are stratified into

one of four clinical stages.

of amputation increases by stage:
clinical stage 1 (very low), clinical
stage 2 (low), clinical stage 3 (mod-
erate), clinical stage 4 (high).? A
brief summary of the three grading
components of the threatened limb

TABLE I:

Ischemia Grades
Grading for ischemia is based on
the ankle-brachial index (ABI). Pa-
tients with ABI> 0.8 would be con-
sidered grade 0 for ischemia. Patients
Continued on page 92

The University of Texas Classification Combines
Grades and Stages for Wounds

0 | | m
areas of pressure superficial ulcer deep ulcer including deep ulcer
A which are sometimes not including tendon, capsula but including bone
called pre-ulcerative tendon, capsula or not bone and articulation
lesion bone
B infection infection infection infection
ischemia ischemia ischemia ischemia
D infection + ischemia infection + ischemia infection + ischemia infection + ischemia
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with ABI< 0.4 would
be considered grade 3.
Grades 1 and 2 are re-
served for patients with
intermediate perfusion
deficits (between 0.4 and
0.8). TP or TcPO2 mea-
surements may also be
used when ABI may not
be reliable such as with

diabetics or the elderly.!

Figure 3: Example of non-infected wound.

found that WIfI stages
are predictive of one-
year limb amputation
and confirmed that WIfI
grades assessing wound
size, the degree of isch-
emia, and the extent of
infection correlate with
actual wound healing
and the likelihood of a
limb being salvaged. A
similar study evaluated
201 patients stratified by
WISI clinical stages to

Infection Grades

Grades for infection
severity would be based
on clinical observations
where grade 3 refers to
infections causing sys-
temic or metabolic toxic-
ity.! Figure 3 provides an
example of a non-infected
wound, whereas Figure 4

provides an example of a Lm

Figure 4: Example of foot wound with infection and ischemia present.

wound with both infec-
tion and ischemia. One
accepted classification system that
outlines such ischemia and infection
grades is the University of Texas Clas-
sification System (Table 1).

Results

The goal of the WIfI classification
system has been to define a more
accurate representation of disease
conditions, through assigned grades
and stages, in order to better inform
patient care decisions.! A variety of
studies have evaluated the WIfI cri-
teria and clinical stages since the sys-
tem’s development to assess its cor-
relation with relevant clinical mark-

compare outcomes; the
study found that as the
clinical stage progress-
es, the risk of a major
amputation increases,
the one-year AFS rate
decreases, and WHT is
prolonged.* These two
studies confirmed that
the WIfI clinical stage
predictions parallel the

threatened limbs including risk of
major amputation, wound healing
time (WHT), and one-year amputa-
tion free survival (AFS) rate.

outcomes of the actual
patients.

A final clinical study stratified
limbs according to WIfI stage and
concluded with the following re-
sults. The percentage of limbs un-

A number of studies have sought to determine if the

WIAI system is predictive of and correlates with major

clinical outcomes, such as limb amputation and WHT.

A number of studies have
sought to determine if the WIfI sys-
tem is predictive of and correlates

The goal of the WIfI classification system has been to

define a more accurate representation of

disease conditions, through assigned grades and

stages, in order to better inform patient care decisions.

ers and its predictive ability for major
outcomes; thus far, a majority of
studies have affirmed and validated
the WIfI classification system as an
effective and precise tool for assess-
ing many aspects of lower extremity
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with major clinical outcomes, such
as limb amputation and WHT. One
study evaluated 139 patients pre-
senting with foot wounds, and cal-
culated WIfI grades and stages for
each of these patients.* The study

dergoing any revascularization
procedures and the percentage of
limbs undergoing minor amputation
increased significantly with each
increasing WIfI stage; more specif-
ically, the use of endovascular and
open revascularization procedures
increased significantly by stage in
addition to the mean number of
minor amputation procedures re-
quired per limb.5 Moreover, the per-
centage of limbs which achieved
complete wound healing decreased
significantly with each increasing
WIAI clinical stage, highlighting a
decreased rate of healing and an

increase in WIfI stage.
This study also performed
Kaplan-Meier analyses of the one-
Continued on page 94
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year limb salvage rates and found significant differences
between the stages (Stage 1: 96%, stage 2: 84%, stage
3: 90% and stage 4: 78%). Finally, an increased WIfI
stage was associated with a decreased one-year AFS rate

Numerous studies have demonstrated
that WIAI is able to effectively
stratify heterogeneous patient populations
with limb-threatening conditions
and predict major clinical outcomes in a
standardized fashion.

(Stage 1: 84%, stage 2: 75%, stage 3: 80%, and stage
4: 69%). Thus, this study affirmed that the different
WIAI clinical stages correlate with distinctions in patient
outcomes, including limb treatment procedures and the
likelihood of limb salvage.

Discussion

An analysis of the WIfI system and review of recent
literature assessing its merits strongly demonstrate that
the tool is both effective at predicting major outcomes
and correlates with relevant clinical outcomes. Numer-
ous studies have demonstrated that WIfI is able to ef-
fectively stratify heterogeneous patient populations with
limb-threatening conditions and predict major clinical
outcomes in a standardized fashion.***

Early studies also indicate that the WIfI system may
correlate with more patient-centered outcomes including
ambulatory status, independent living status, and the
likelihood of complete wound healing.® Ultimately, these
studies support WIfI as a promising tool not only for use
in clinical decision-making to guide treatment decisions
but also as a new framework to analyze clinical out-
comes. This suggests that WIfI can and should be used
for comparing different treatment and therapy options
in clinical trials as this tool could facilitate the devel-
opment of new therapies and analyses of existing treat-
ments. Thus, the WIfI classification in uniquely poised
to provide more comprehensive assessments of lower
extremity threatened limbs and to address the current
gaps in clinical tools available for broad, diverse patient
populations, including those with T2DM. PM
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