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Abstract 
Venous leg ulcers are common. They are usually chronic, costly, 

and recurrent. They adversely impact patients psychologically and 
physically. Despite the availability of simple, cost-effective measures 
to heal them and prevent their recurrence, their incidence has not 
been decreasing. For a variety of reasons like socioeconomic issues, 
increasing prevalence of obesity and sedentary lifestyle, treatment 
continues to be challenging. Management of venous leg ulcers 
start with taking detailed history, doing thorough examination, and 
sometimes ordering labs and imaging studies. This will enable the 
providers to make an accurate diagnosis, uncover the underlying 
pathology and assess any associated conditions like ischemia. The 
underlying pathology could be abnormal valvular reflux, venous 
obstruction, or combination of the two. Gravity and intraabdominal 
pressure are the main forces causing and aggravating venous leg ulcers. 
It is critical to define the underlying pathology and any associated 
condition that could interfere with the healing process like obesity, 
sedentary lifestyle, sleeping in chairs and ischemia. In addition to 
appropriate wound care, elevation of feet above heart level, wearing 
knee high compression stockings, doing regular exercises and weight 
loss in patients who are obese are usually adequate to heal most 
patients with venous leg ulcers. There is no specific frequency and 
duration is required for elevating the feet however the more frequent 
and the longer time the patients elevate their feet, the quicker their 
ulcers heal. Using effective compression over the wound dressing 
is important and requires frequent monitoring. Lower extremity 
exercises are critical even in patients who are not ambulatory. These 
measures are important even in patients who may need venous 
procedures to help heal their ulcers and prevent their recurrence. 
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Introduction

Venous leg ulcers are common [1-3], costly to treat [4] and 
usually chronic [5-8]. Only 45% of patients with venous stasis 
ulcers were found without recurrence after 5 years of follow up 
[5].  There incidence has not changed despite the availability of 
simple, cost-effective measures to heal them and prevent their 
recurrence (Table 2). Treatment continues to be challenging for 
a variety of reasons like increasing prevalence of obesity and 
sedentary lifestyle [9] (Table 3).

Case report

A 58-year-old male presented with a left leg ulcer that has 
been open for 34 years! He has been managed with a variety of 
wound dressings, compressions, Unna Boot, antibiotics, topical 
ointments, skin grafting, sclerotherapy, and thermal ablation. 
He complained of pain, swelling, discoloration of his left leg and 
profuse drainage from his left leg ulcer. He is now more worried 
about losing his leg. He worked as a cashier and stands most of 
his shift. His daily wound dressing and sock are usually soaked 
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like ischemia and uncover the underlying pathology as abnormal 
valvular reflux, venous obstruction, or a combination of the two.

Patient with a history of lower extremity deep vein thrombosis 
(DVT) likely has post-phlebitis syndrome. Some medications 
like calcium channel blockers cause leg swelling. Topical 
ointments like antibiotics could cause contact dermatitis. Some 
medications can cause leg ulceration like hydroxyurea. What 
is their occupation and what are their hobbies? How long do 
they sit or stand? [8]. Venous insufficiency is worsened in those 
who sit or stand long hours like truck drivers and barbers. What 
type of physical activities do they usually do? Do they sleep in a 
bed or chair? Do they wake up with foot pain when lying down 
flat suggesting possible ischemia? Do they elevate their feet? 
Does their leg pain get better or worse after sitting, standing, 
or walking? Symptoms that improve with lying flat or elevation 
of feet and worsen with sitting or standing are more likely to 
be venous, while leg pain triggered by walking is more likely 
ischemic, neurogenic, or musculoskeletal. Do they live alone? 
Do they live with someone who is able and available to help 
with their care? Are there any other family members, friends, 
neighbors that could help? A major part of the evaluation is to 
assess if the patient can comply with the treatment plan and to 
try to problem solve barriers with patients and all those involved 
in their care. Family history of varicose veins and venous stasis 
ulceration is common.

Examination: It is valuable to observe patients walking and 
transferring from chair to exam table. Is the patient able to lie 
flat on the exam table? If not, why not? Checking vitals, and 
doing cardiac, pulmonary, and abdominal exams are essential 
to rule out systemic diseases causing or aggravating venous 
insufficiency [10,11]. Abdominal examination may reveal 
abdominal pathology contributing or causing patient’s venous 
insufficiency like ascites or abdominal tumors. Abdominal wall 
varicose veins suggest blockage of the abdominal veins (iliac 
and IVC) or cirrhosis. A positive stemmer test suggests the 
presence of lymphedema. Femoral bruit suggest the presence 
of significant arterial disease. The lower extremity exam should 
include any ulcerations, varicose veins, lipodermatosclerosis, 
stasis dermatitis, foot deformities, neuro exam, joint exam, 
and pedal pulses. Sometimes it is challenging to palpate pedal 
pulses secondary to edema and thickening of the skin or the 
presence of arterial disease. Portable small Doppler machines 
are inexpensive, quick, easy to use and very effective in the 
evaluation of pedal pulses. Absent Doppler signal indicates 
possible occlusion, while multiphasic signal indicates lack of 
significant arterial disease. Monophasic doppler signal suggests 
the presence of arterial disease or significant inflammation. 
Ankle brachial index (ABI) is an easy and reliable study to assess 
the presence and severity of arterial disease in most patients. 
Patients with diabetes or renal insufficiency often have non-
compressible vessels, making measurement of ABI not possible 
or less reliable. A segmental arterial study, arterial duplex, and 
CT angiogram may be needed to evaluate the lower extremity 
arterial circulation. Excluding and addressing significant 
ischemia is crucial in management of leg ulcers. 

Venous leg ulcer is a clinical diagnosis and extensive work 
up is not needed in most cases. It is important to think about 
the underlying pathology of venous insufficiency as primary 
varicose veins, post-phlebitis syndrome or compression of veins 

Figure 1: A. Left Medial Ankle on Presentation
B. One week from presentation.
C. One month from presentation.
D. Sex Weeks from presentation.

after several hours. He changes the dressing before and after 
work. He sleeps in a bed. He does not elevate his feet. He did not 
find compression stockings to be helpful, so he stopped using 
them. He has no other medical problems and takes Ibuprofen 
for pain. He does not smoke or drink. He lives alone. His mother 
has varicose veins. 

On examination, he appeared anxious. His vitals, heart, lung, 
and abdominal exams were normal. There were large varicose 
veins starting in the left upper anteromedial thigh coursing down 
the medial thigh, knee and calf leading to the area of ulceration. 
He had swelling, hyperpigmentation, lipodermatosclerosis 
and a large ulcer on the left medial ankle with dry, scaly, and 
thickened skin surrounding the ulcer (Figure 1). His pedal pulses 
are palpable. He was walking with a limp. His left ankle joint 
range of motion was limited. His venous competence study 
showed no evidence of left lower extremity DVT. Waveforms 
from the common femoral vein were spontaneous and phasic 
with normal augmentation bilaterally. There was severe 
valvular reflux of the saphenofemoral junction, the great 
saphenous vein, and related varicosities. He was advised to 
elevate his feet above heart level as long and as frequently as 
possible throughout the day, stop using any topical creams or 
ointments, wash his left leg and the ulcer with warm water and 
soap prior to applying wound dressing, apply plain Vaseline to 
the skin around the ulcer and plain foam dressing on the ulcer, 
wrap with Kerlix then apply ACE bandage or fitted 20-30 mmHg, 
knee-high compression stockings. He was advised to do regular 
exercises and to do stretches of his ankle joints to increase their 
range of motion. 

The area of ulceration and the surrounding skin improved 
quickly (Figure 1). Endovenous Laser ablation of the left great 
saphenous vein with sclerotherapy of the remaining varicose 
veins were done to accelerate healing and prevent recurrence. 
The ulcer healed six weeks after the patient’s first visit. The 
patient was extremely happy and five years later had no 
recurrent ulceration. 

Discussion
Venous leg ulcer is a clinical diagnosis that start with taking a 

detailed history, doing a thorough examination, and sometimes 
ordering labs and imaging studies. This will enable the providers 
to make an accurate diagnosis, assess any associated conditions 
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as in May-thurnner syndrome. The most common differential 
diagnoses of venous ulcer are listed in (Table 1), [12-14]. 
Neuropathic ulcers are the most common ulcer distal to the 
ankle joint while venous ulcers are the most common from 
the ankle to the knee. Patients could have different types of 
ulcers on the same leg or the other leg at the same time or 
different times. They could start with one type of ulcer and then 
develop another type so regular assessment is crucial during 
the treatment course. 

Identification and treatment of coexisting conditions that 
could interfere with venous ulcer healing is critical like ischemis, 
obesity and sedentary lifestyle. In patients with significant 
lower extremity ischemia, healing of the venous ulcer will 
be slow or will not happen before addressing their ischemia. 

Table 1: The most common differential diagnoses of venous 
ulcer.

Common differential diagnosis of Venous ulcer

1. Neuropathic 
2. Ischemic 
3. Pressure 
4. Traumatic 
5. Calciphylaxis 
6. Pyoderma gangrenosum
7. Vasculitis
8. Hypertensive ischemic ulcer (Martorell ulcer)
9. Infections like ecthyma gangrenosum and histoplasmosis
10. Skin cancer
11. Sickle cell disease
12. Medications like Hydroxyurea 
13. Necrobiosis lipoidica diabeticorum

Table 2: Essential elements of the management of Venous leg ulcers. 

Essential elements of the management of Venous leg ulcers

1. Accurate Diagnosis

2. Identifying and addressing coexisting diagnoses that impact venous ulcer healing like ischemia.

3. Measures to reduce leg swelling such as limiting sitting, elevation of feet above heart level, wearing fitted compression stockings and doing regular exercises.

4. Wearing fitted compression stockings on a regular daily basis to help heal venous ulcers and prevent their recurrence. 

5. Healthy lifestyle changes especially increasing physical activities, weight management and smoking cessation.

6. Wound care is essential and very effective when done in conjunction with above measures. When wound care fails to heal a venous ulcer, it is usually because 
patients are not adopting other measures, wrong diagnoses or an unaddressed coexisting medical condition like ischemia. 

7. Venous procedures are indicated in some patients to help heal or prevent recurrent ulcerations. However, they are not a magic wand for every patient. 

Table 3: Challenges in the management of Venous leg ulcers.

Challenges in the management of Venous leg ulcers

1. The pervasive negative impact of gravity and intraabdominal pressure whenever patients with venous insufficiency have their feet below heart level. There is 
no pill to counterbalance these forces. Their impact is not limited to a season, location, part of the day, race, gender, or age. Furthermore, more and more people 
are affected secondary to increasing prevalence of sedentary lifestyle and obesity. 

2. Patients related factors like obesity, sleep apnea, diabetes, neuropathy, back pain, tobacco use, poor compliance, and sedentary lifestyle. In one study, 35% of 
patients did not have a 10- minute walk once a week. And only 39% Of patients with venous leg ulcers adhered to wearing compression stockings.21

3. Socioeconomic factors like loneliness, social isolation, poverty, homelessness, lack of health insurance, inability to afford buying compression stockings. 

4. Healthcare related factors as 
a. lack of standardization of care with an emphasis on different aspects of care in various clinics and locations like different wound dressings, venous procedures, 
skin grafting or hyperbaric oxygen. It generates confusion and ambivalence on the part of the patients, their caregivers and other health care providers. 
b. Lack of follow up programs to prevent recurrent ulcerations even though venous leg ulcers are usually recurrent. 

Also, in these patients wearing compression stockings and 
elevation of feet could worsen their ischemia. Revascularization 
will also help them to comply with elevation of their feet and 
wearing compression stockings. Patients may have peripheral 
neuropathy making them more prone to pressure ulcer and 
repeated trauma. If the patient has obesity, there is nothing 
more effective to heal their venous ulcers than weight loss 

[15,16].   

Measures to reduce leg swelling and wound discharge: We 
strongly recommend against sleeping in chair and to limit how 
long they sit to minimum. We recommend they elevate their 
feet above heart level as long as tolerated and as frequently 
as possible throughout the day [17,18]. We encourage them 
to read, watch TV, and use their phone while lying down with 
their feet above heart level. We recommend that patients use a 
foam wedge to elevate their feet. Elevating feet while sitting in 
a chair is not helpful. Elevation of feet above heart level reduces 
hydrostatic pressure, filtration of fluids, macromolecules, red 
blood cells, inflammation and helps drain the accumulated 

interstitial fluids via lymphatics and veins. It is very helpful 
to reduce leg swelling to a minimum by elevating the feet 
above heart level before applying compression stockings. The 
use diuretics to treat edema from venous insufficiency is not 
recommended unless the patient has another indication for 
their use like hypertension. We recommend to reduce the dose 
or replace medications that worsen leg swelling like calcium 
channel blockers. Wearing compression stockings is crucial 
[6,19,20]. Initially, ACE bandages could be used especially 
when the patient does not have fitted compression stockings. 
Knee-high compression stockings are recommended most of 
the time. We instruct the patient to keep the upper end of the 
sock 3-5 inches below the knee joint and not to fold the upper 
end of the socks. We advise the patients to replace their socks 
after 3-6 months of use. Compliance with higher than 30 mmHg 
compression is low. Most patient tolerate the use of 20-30 
mmHg knee high compression stockings. For the elderly, if there 
is no one assisting them or if there is  coexisting lower extremity 
ischemia, 15-20 mmHg compression stocking could be used 
with close monitoring. Non-stretch compression garments are 
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very effective alternative to regular compression stockings.

Physical activities and exercises improve both venous [21-
25] and arterial function in addition to the other tremendous 
cardiopulmonary and metabolic benefits. It could be just 
walking inside their room, standing at their desk, or going out 
for short walks. If they are sitting or if they cannot walk, then 
they could do non-weight bearing exercises like flexing and 
extending their ankle joints. Walking 2-20 minutes was found to 
be very effective to reduce calf volume [24]. Physical activities 
are more effective when combined with elevation of the feet 
above heart level and wearing compression stockings (Tables 
2&3).

Wound care is an important part of an overall care plan 
but rarely alone heals a venous stasis ulcer without above 
measures. We try to simplify wound care for the patient 
and their families. The goal of wound dressing is to keep the 
wound moist (not too dry or too wet) and to help remove any 
necrotic tissue and encourage healthy granulation tissue [26]. 
Surgical or enzymatic wound debridement are often needed 
and should be done to reduce the amount of necrotic tissue. 
For most patients, washing their wounds and surrounding skin 
with warm water and soap using a soft towel to gently remove 
loose necrotic tissue and slough followed by rinsing with warm 
water is adequate. Then pat their leg dry with a clean towel and 
apply plain Vaseline on the skin surrounding the wounds and a 
primary wound dressing on the wounds. There are many types 
of wound dressing products that could be used depending on 
the specific wound and local availability, cost, and preferences. 
Wound dressing without complying with other measures is 
like painting a water damaged wall next to a leaky water pipe 
without fixing the leak.  

Venous procedures are indicated in some patients with 
deep or superficial vein pathology to accelerate healing and 
to prevent recurrence of venous stasis ulcers. Patients may 
need venous procedures to relieve compression or narrowing 
of a deep vein as in May-Thurner syndrome. Superficial 
vein procedures are usually directed toward removing and 
closing dysfunctional veins. Currently, the most commonly 
used procedures are sclerotherapy, microphlebectomy, and 
thermal ablation (radiofrequency and laser ablation). Non-
thermal ablation like mechanochemical ablation and the use of 
cyanoacrylate adhesive are also being used. Since the approval 
of radiofrequency and laser ablation, treatment for varicose 
veins has shifted from surgery to combinations of above less 
invasive procedures [27-30].
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