
signs of infection. The patient’s vas-
cular status must be assessed and, if 
pulses are not-palpable, non-invasive 
vascular studies should be obtained. A 
referral to vascular surgery for evalua-
tion may be necessary dependent on 
study results. A sensory exam should 
be performed to identify the presence 
of neuropathy, as this could increase 
the risk of future ulceration.6

 In addition, deformity that could 
be causing excessive pressure at the 
ulcer site must be identified. Surgical 
correction of this deformity in ap-

propriate candidates, preferably after 
ulcer healing, may help in preventing 
ulcer recurrence. X-rays are routinely 
performed at the initial visit to evalu-
ate foot deformity, rule out osteomy-
elitis, and for comparison if the ulcer 
worsens in the future.

Management of Lower Extremity 
Ulcerations
 The management of lower ex-
tremity ulcerations must include an 
extensive discussion with patients 
about their role in the treatment pro-
cess. Patients must follow their di-
abetic diet, increase protein intake, 
abide by weight-bearing restrictions 
at all times, elevate the affected ex-
tremity consistently, quit smoking, 

 This article is written exclusively 
for Podiatry Management by the Amer-
ican College of Foot and Ankle Sur-
geons (ACFAS). Founded in 1942, The 
College promotes the art and science of 
foot, ankle and related lower extremity 
surgery, addresses the concerns of foot 
and ankle surgeons, as well as ad-
vances and improves the standards of 
education and surgical skill to ensure 
the highest level of patient care.

Wounds of the lower 
extremity can be 
extremely difficult 
to treat. Excessive 
we igh t -bear ing , 

edema, malnutrition, infection, and 
co-morbidities such as diabetes, renal 
disease, peripheral arterial disease 
(PAD), venous insufficiency, and con-
gestive heart failure (CHF) all can 
impair healing. Many patients have 
multiple comorbidities detrimental to 
resolution of their wound. In treat-
ing lower extremity ulcerations, it is 
important to work as a team with the 
both the patient and other medical 
specialties to provide the most effec-
tive wound management.1

 In the initial evaluation of a pa-
tient with a lower extremity wound, 
a full history and physical should be 
performed. The patient’s underlying 
health conditions which could delay 
or prevent healing must be identi-
fied and optimized using a multidis-
ciplinary approach, to increase the 
likelihood of successful healing.2,3

 We routinely work with the pri-
mary care team to manage diabetes or 
CHF, vascular surgeons for treatment 
of PAD or venous disorders, a dietitian 

to aid with improved nutritional status 
and diabetic control, and an infectious 
disease specialist for help with man-
agement of severe infections. Patients 
who smoke should be encouraged to 
quit, which may improve the arterial 
supply to their ulceration.4,5

Social History
 The social history is of significant 
importance, and special attention 
should be paid to the patients’ living 
situations (e.g., do they have stairs, 
do they live alone or with someone 

who could provide them assistance, 
what is their ambulatory status, what 
types of assistive devices do they 
have at home, what type of work do 
they do, etc.). This information will 
be helpful in determining how best to 
off-load a plantar ulcer, or what help 
the patient might require to comply 
with your activity restrictions. Identi-
fying and alleviating barriers to com-
pliance early on will result in more 
successful wound healing.

Physical Exam
 The physical exam should include 
evaluation of the ulcer itself includ-
ing size, depth, presence of exposed 
tendon or bone, appearance of the 
wound bed (e.g., granular, fibrous, 
necrotic) with special attention to any 

Consistently applied basic wound care strategies lead to better results.

Developing Protocols for 
Wound Management

BY MONICA SCHWEINBERGER, DPM

Identifying and alleviating 
barriers to compliance early on will result in 

more successful wound healing.
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 Our wound care team commonly 
uses saline-based gels to keep a gran-
ular wound moist, enzymatic debrid-
ing agents for wound beds that are 
somewhat fibrotic, and collagen-con-
taining dressings to promote granula-
tion and healing.10 If wound size has 
not improved significantly over a few 
weeks, add other specialty dressings 
such as skin equivalents, activated 
collagen, or in the case of excessive 
bio-burden, topical silver containing 
products or antimicrobial agents.11,12

Dealing with Infections
 When there are signs of infection 
present, cultures need to be taken 
and empiric oral antibiotics pre-
scribed until culture results become 
available. In severe infections, the 
patient should be hospitalized for IV 
antibiotics and surgical debridement 
as appropriate. If non-compliance 
with weight-bearing restrictions is an 
issue, switch from using a removable 
off-loading device, such as a surgical 
shoe or cam walker, to a cast.
 Once ulcer healing has been 
achieved, preventive strategies must 
be put into place to avoid recurrent 
ulceration. A detailed list of foot care 
instructions is given to each patient 
in both verbal and written form. Ap-
propriate off-loading orthotics, ex-
tra-depth shoes, Charcot Restraint 
Orthotic Walkers (CROW walkers), 
or patellar tendon-bearing braces are 
prescribed dependent on the previ-
ous ulcer location or deformity. Use 
of forefoot rocker modifications on 
extra-depth shoes in addition to or-
thotics with metatarsal padding and 
off-loading accommodations (Figures 
3 and 4) can prevent recurrent fore-
foot ulcers.

keep their bandage clean, dry, and 
intact, etc. They may benefit from 
both verbal and written instructions 
to improve compliance. These in-
structions must be reiterated at each 
follow-up visit, as compliance seems 
to wane as time to healing increases, 
and many wounds can take several 
months or more to heal.
 It must be emphasized to patients 
that they are a very important mem-
ber of the team in reaching successful 
and rapid wound healing; and that 
if they fail to do their part, they will 
likely extend their course of treat-
ment and also increase their risk of 
amputation.7 Even with these discus-

sions, non-compliance is a real issue 
in wound care and might require 
the use of total contact casts, skilled 
nursing facility admissions, or other 
measures to help improve the likeli-
hood of healing.

Wound Healing 
Protocols
 We have devel-
oped specific pro-
tocols for post-op-
erative care to pro-
mote healing and 
likewise should de-
velop standard pro-
tocols for wound 
management  to 
improve outcomes. 
Our standard pro-
t o c o l  i n c l u d e s 
weekly visits to 
perform cleansing 
of the extremity, 
debridement as in-
dicated, and dress-
ing changes which are left in place 
by the patient between each visit.8 As 
long as the patient has adequate vas-
cular status, we routinely use a Jones 
compression dressing (Figure 1) for 
immobilization and edema control 

whe the r  t rea t -
ing a plantar foot 
ulcer or a venous 
leg ulcer. Edema 
control reduces 
drainage from the 
ulcer site, which 
will improve the 
rate of healing. It 
is imperative to 
utilize off-loading 
padding such as 
metatarsal pads, 
felt and/or foam 
cut-outs (Figure 2) under the dressing 
for plantar foot ulcers, especially in 
the forefoot.
 Patients are placed into surgi-
cal shoes, CAM walkers, or some-

times casts with a plantar post, de-
pending on their ability to follow 
weight-bearing restrictions.9 Patients 
are instructed to remain either partial 
weight-bearing on the heel or non-

weight-bearing, de-
pending on ulcer 
location and indi-
vidual ability, using 
a cane, crutches, 
walker, wheelchair, 
or knee walker 
scooter.
 Patients are in-
structed to limit 
a m b u l a t i o n  t o 
shor t  d is tances 
about their home 
(e.g. ,  bathroom 
and back) and to 
elevate their legs 
above their heart 
consistently, lim-
iting dependency 
to 30 minutes at a 
time. Measurements 

of the wound diameter and depth are 
performed at each visit to track prog-
ress. These basic measures will result 
in healing of a majority of foot and leg 
ulcers without the use of expensive 
specialty wound care products.

Once ulcer healing has been achieved, 
preventive strategies must be implemented to avoid 

recurrent ulceration.
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Figure 1: Jones Compression Dressing.

Figure 2: Foam padding taped in place proxi-
mal to ulcer site for off-loading under dressing.
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 Standard bunion and ham-
mertoe correction as well as 
midfoot or rearfoot fusion or re-
alignment procedures, equinus 
correction, and Charcot recon-
struction can also be performed 
in appropriate candidates.19 
Surgical procedures for wound 
closure such as skin-plasty or 
skin grafting may be utilized 
dependent on wound location 
and size, and sometimes in 
combination with procedures 
to correct deformity, when 
conservative treatment has not 
been entirely effective.20

 It is important to match the 
type of procedure to the appro-
priate patient, based on overall 

health status and ability to comply with 
the post-operative instructions. The sur-
geon should have a good understanding 
of the patients’ level of compliance after 
working with them on ulcer-healing 
over an extended period of time.

Conclusion
 Wound management in the lower 
extremity requires a detailed evalua-
tion of the patient, a multidisciplinary 
approach to patient care, and a stan-
dard wound-care protocol with ex-
tended follow-up after healing to have 
the best success at avoiding re-ulcer-
ation and amputation. The provider 
must have a good understanding of 
the barriers to patient compliance and 
try to mitigate these. Patients must un-
derstand the importance of their role 
in the treatment process for the most 
rapid healing. Consistently applied 
basic wound care strategies, in com-
bination with a multidisciplinary ap-
proach to patient care, will effectively 
treat most lower-extremity ulcers. PM
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Figure 3: Forefoot rocker modification on an extra-depth shoe 
and custom orthotic with metatarsal pad for forefoot off-loading.

Figure 4: Plantar surface of or-
thotic in Figure 3 demonstrating 
an off-loading accommodation 
under the 3rd metatarsal head.

Patients must understand the importance of their role
in the treatment process to expedite healing.
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