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Treatment outcomes in the management of lower
extremity venous stasis ulcers

Alt ekstremite venoz llserlerinde tedavi yaklasimimiz ve sonuglarimiz
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Abstract

The aim of the study is to present the treatment outcomes in patients with venous stasis ulcer and summarize
results with a brief review of the literature. Thirty patients with venous leg ulcers referred to a single chronic
wound care unit with a minimum one year follow-up were included. Demographic features, co-morbidities,
localization and characteristics of the ulcerated lesions, symptoms, arterial and venous Doppler ultrasound
examination results, wound culture results, and outcomes of medical and surgical treatments were
summarized. The treatment approach includes treating superficial and deep infections, obtaining tissue
revascularization, compression, daily wound care, oral pentoxifylline, reconstruction of the major skin defects
with split thickness skin grafts and hyperbaric oxygen therapy in refractory lesions. Mean age was 54 (32-85).
Male to female ratio was 87%. Most common symptom was edema (83%). Mean size of ulcers were 20 cm? (4-
45). Seven (23%) patients were hospitalized. Eighty % of patients had venous insufficiency. Most common
isolated pathogen was P. aeruginosa (23%). Most common complication was osteomyelitis (5%). Hyperbaric
oxygen therapy was applied to 3 patients. Split thickness grafts were used for the treatment of the skin defects
in six (%20) patients. There was no recurrence of lesion in any patients at one year follow-up. Despite chronic
lower extremity venous stasis ulcers are difficult to treat and related with a high risk of recurrence, it is
possible to obtain good results with patient education and a systematic treatment approach.
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Ozet

Venoz bacak tilserleri, hastalar ve saglik sistemleri agisindan 6nemli kiilfetler olusturmaktadir. Calismamizda,
yara bakim poliklinigine 6 aylik bir zaman diliminde venoéz bacak iilseri tanisi ile bagvuran hastalarin
degerlendirilmesi, hastaligin tani, takip ve tedavisindeki Onemin vurgulanmasi ve literatiir esliginde
tartisilmasi amaclanmaktadir. Tek merkeze bagh kronik yara tedavi poliklinigine basvuran, 30 venoz tlserli
hasta ¢alismaya dahil edildi. Hastalarin; demografik 6zellikleri, aile hikayesi, yandas hastalik, tlser sayisi ve
ortalama boyutu, iilser lokalizasyonu ve 6zellikleri, osteomyelit varligl, gecirilmis venéz hastalik cerrahisi,
arter ve vendz Doppler ultrason sonuglari, yara kiiltiir sonuglari, uygulanan medikal ve cerrahi tedaviler ve
tedavi sonuglar1 degerlendirilmistir. Hastalarin 26’s1 (%87) erkek, ortalama yas 54 idi. On alt1 hastada (%53)
agr1 genel sikdyet olup 21 hastada (%70) kasint1 vardi. Ortalama iilser boyutu 20 cm? olarak hesaplandi. On
sekiz (%60) hastada dortlii kompresyon bandaji kullanildi. Yedi (%23) hasta yatirilarak takip edildi. Yatan
hastalarda bacak elevasyonu, oral pentoksifilin, diisiik molekiil agirhkll heparin tedavisi, hyalogran ile
pansuman, Kiiltiir sonucuna gore sistemik antibiyotik tedavisi yapildl. Eksiida kontrolii sonrasinda
kompresyon tedavisi, taburculuk sonrasi ise varis ¢orabi kullanildi. Yatan 3 hastaya hiperbarik oksijen tedavisi
verildi. Alt1 hastada (%20) bacaktaki iilser alanlari, tedavi sonrasi kismi kaliliktaki deri greftleriyle onarildi.
Venoz bacak tlserlerinin tedavisi gii¢, niiks oran yliksek olmakla birlikte; hasta egitimi ve sistematik bir tedavi
yaklasimi ile basarili sonug elde etmek miimkiindiir.

Anahtar kelimeler: Kronik yara tedavisi; kompresyon; varis; venoz bacak iilserleri

Introduction

Prevalence studies indicate that approximately one
percent of the population is under significant risk for
development of lower extremity chronic ulcerated
lesions (1). Risk factors are female gender, older age,
immobility, obesity, trauma, arterial and venous
diseases, diabetes, vasculitis and neoplasia (2,3).
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Approximately 80 percent of leg ulcers have venous
origin and venous stasis ulcers have a high tendency

of chronicity and recurrence (4,5). Because of the
recalcitrant nature of the disease, severe
complications such as cellulitis, osteomyelitis and
malignant degeneration increase morbidity and
mortality risks. Also, lower extremity venous ulcers
significantly deteriorate quality of life and also have a
financially negative impact on the health economy
(6,7). So, early diagnosis and proper management
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becomes imperative to prevent the possible
complications for the patients and the financial
burden for the community.

The aim of the study is to analyze the results of our
treatment approach on the management of the lower
extremity venous ulcers and to compare our results
with the literature.

Materials and Methods

Approval from the Local Ethics Committee and
informed consent from the patients were taken for
this study. In between December 2011-May 2012, 30
patients who admitted to our chronic wound care
institution with chronic venous stasis ulcers were

included in the study. Minimum follow-up was one
year. The patients were evaluated for demographic
characteristics, medical history, the size and
localization of the ulcerated lesions, complications,
arterial/venous Doppler ultrasound results and
treatment modalities. Our management strategy
included to treat superficial and deep infections,
obtain tissue revascularization, compression, daily
wound care, oral pentoxifylline (Trental® 400,
Sanofi Aventis) 1200 miligrams/day, reconstruction
of the major skin defects with split thickness skin
grafts and hyperbaric oxygen therapy in refractory
lesions. Treatment approach is summarized in Figure
1. The outcome of the treatment approach was
summarized with a brief review of the literature.
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Figure 1. Step by step treatment approach

Results

Mean age was 54 years (32-85). Male to female ratio
was 87 percent (26 to 4). Mean ulcer size was 20 cm?
(4-45). The characteristics of the lesion were
summarized in Table 1.

Table 1. Ulcer characteristics

Right (13)
Side Left (15)
Bilateral (2)
Lateral malleolus (11)
Medial malleolus (16)
Anterior tibia (3)
Positive (20)
Negative (10)
Positive (25)

Localization

Hyperpigmentation

Edema Negative (5)
Positive (25)
Varices Negative (5)

Table 2. Symptoms of the patients

Edema 83 %
Varices 83%
Itchiness 70 %
Pain 53%

Twenty five (83%) of the 30 patients had a history of
failed treatment attempt in an out-center clinic.

Remaining 5 (17%) of the 30 patients initially
admitted to our chronic wound care unit. The mean
duration of ulcers in admission was 5.5 months (2-
14). The most common symptom was edema (83%).
The symptoms were summarized in Table 2. Fifty %
of the patients had co-morbidities. Co-morbidities
were summarized in Table 3. There was wound-
culture positivity in 36 percent of cases. The wound
culture results were summarized in Table 4.
According to venous Doppler ultrasound, 24 patients
had venous insufficiency (80%) and 6 patients had
deep venous thrombosis (20%). There was no

reported arterial pathology in arterial Doppler
ultrasound evaluation.
Table 3. Co-morbidities of the patients
Venous insufficiency 80 %
Deep venous thrombosis 20 %
Diabetes mellitus 13 %
Hypertension 13%
Prostate adenocarcinoma 3%
Table 4. Wound culture results
Pseudomonas aeruginosa 23%
Methycilline-sensitive Staphylococcus aureus 7%
Escherichia coli 3%
Coagulase negative Staphylococcus 3%
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Figure 2. 57 years old male with a venous stasis ulcer on his medial malleolus treated with debridement and split thickness skin grafting.

Complications were osteomyelitis (16.6%), acute
deep venous thrombosis (3.3%), death related to
pulmonary thromboembolism in a different patient
(3.3%). Six patients were surgically treated with
debridement and split thickness grafts (20%) (Figure
2). Remaining patients were managed with daily
wound care. Three patients with refractory ulcers
were successfully treated with hyperbaric oxygen
therapy. There was no recurrence of lesion in any
patients at one year follow-up.

Discussion

Venous stasis ulcers are the most common lower
extremity ulcerated lesions (8). Prevalence studies
indicate that there are approximately 3 to 6 million
patients in United States with lower extremity
venous ulcers (1). Leg ulcers usually have a chronic
nature and associated with a high risk of recurrence
(9). So, it is a debilitating condition that not only
impairs the patient’s quality of life, but also have
negative financial impacts on the health economics
(1,3).

There are several theories describing the etiology.
Reflux is caused by alterations in the valve
mechanism of the lower extremity veins and
pumping function of the skeletal muscles is
attributed in the pathophysiology of venous stasis
ulcers. The stasis and venous hypertension leads
extravasations and perivascular inflammation (10).
The combination of inflammation, lymphatic
dysfunction and tissue hypoxia results with skin
ulcerations (11).

Epidemiologic  studies indicate a  female
predominance and a peak incidence on seventh
decade (12). Furthermore, low socio-economic level
has been indicated as a risk factor because of being
susceptible to malnutrition, sedative lifestyle and
heavy- working on standing position. The study
population was also in low socio-economic level.
However, there was male predominance with mean
age was 54.

The localization and the characteristics of the
ulcerated lesion is an important hallmark of the
differential diagnosis. Venous stasis ulcers are
usually shallow and have irregular orders. There is
also a high incidence of concomitant lower extremity
varices in patients with venous ulcers. A granulation
tissue covers the floor of the lesion. The lesion is

painful and rapidly progresses. On the other hand,
arterial ulcers are deeper and have more
circumferential borders. Venous hypertension causes
cutaneous protein and hemosiderin accumulation
looks like hyperpigmentations around the ulcerated
lesion. Most common localization of a venous stasis
ulcer is between ankle and upper calf, especially
medial malleolus is a classical localization (13).
However, diabetic ulcers are usually on the plantar
area. In this study, venous ulcers were on the
classical localization in all patients, and
hyperpigmented in the 66 percent of the patients.

Arterial and venous Doppler ultrasound evaluations
are routinely used diagnostic tools for lower
extremity venous ulcers. Arterial Doppler
demonstrates any arterial pathology that should be
ruled out in the differential diagnosis which
compression is contraindicated. Venous Doppler
examination indicates underlying venous
insufficiency. Moreover, several studies suggest that
ultrasound application promotes healing in resistant
venous ulcerated lesions (14). In this study, arterial
and venous Doppler examinations were routinely
performed. Venous insufficiency in 93 percent and
deep venous thrombosis in 7% of patients were the
predisposing factors.

Superficial wound culture is a non-specific tool for
the diagnosis. Positive results were detected only in
36% of the patients. Pseudomonas auroginosa was
the most commonly isolated pathogen (23%). Proper
systemic antibiotic treatment was obtained for the
culture-positive patients in this study.

The management strategy of the venous stasis ulcers
intends to treat underlying infection and to provide
revascularization. Therefore, debridement of the
infected and necrotic tissues followed by proper
parenteral antibiotic treatment according to the
positive deep cultures and daily wound care are
indicated. Five patients had concomitant tibial
osteomyelitis. Daily wound care was performed with
special wound dressing materials that efficacy on
pain relief and wound healing had been proved (15).
Debridement and parenteral antibiotic treatment
were admitted in these cases.

Underlying venous hypertension causes a moderate
to severe exudation from the wound. So wound
coverage products and mechanical compression

128



Gaziantep Med ] 2014;20(2):126-129

Ding et al.

become very critical for the wound healing in venous
stasis ulcers (9,16). Mechanical compression can be
achieved by pneumatic compression devices or varix
socks. However, there is no evidence indicating
superiority between them. In this study, 83 % of the
patients had severe wound drainage and varix socks
were used in all patients to maintain mechanic
compression.

Fibrinolytic agents such as stanozolol and
pentoxifylline and oral zinc can be considered in
pharmacologic therapy in venous stasis lesions. Oral
pentoxifylline has been introduced to facilitate blood
flow to the ulcerated lesions (17). Because of this,
oral pentoxifylline was a constant part of our
treatment approach. Although oral zinc has favorable
effects on wound healing, any positive effect could
not been demonstrated on venous stasis ulcers (18).

Artificial treatment modalities facilitating wound
oxygenation such as hyperbaric oxygen and topical
wound oxygen therapies has a role in the
management of chronic venous ulcers (19). A study
demonstrated that topical wound oxygenation
therapy is a safe and efficient method to decrease the
pain, healing times and recurrence (20). The positive
effects of hyperbaric oxygen therapy were observed
on wound healing in three patients.

Spontaneous healing of minor skin defects can be
obtained with a combination of daily wound care,
interventions increasing tissue perfusion and
compression therapy. On the other hand, there are
several alternatives for reconstruction of the major
tissue defects. Split or full-thickness skin grafts are
gold-standard methods for this purpose. Also,
artificial skin products have been shown to promote
healing in venous stasis ulcers (21). In this study, six
patients with major skin defects were successfully
treated with split thickness skin grafts. Coverage of
the skin defects with skin grafts cannot correct the
etiology of the disease. Therefore, there is a
significant risk of a recurrent ulcerated lesion in this
area.

In summary, our treatment approach consists of
treating superficial and deep infections, obtaining
tissue revascularization, compression, daily wound
care, oral pentoxifylline, reconstruction of the major
skin defects with split thickness skin autografts and
hyperbaric oxygen therapy in refractory lesions.

In conclusion, despite chronic lower extremity
venous stasis ulcers are difficult to treat and related
with a high risk of recurrence, it is possible to obtain
good results with patient education and a systematic
treatment approach.

References

1. Callam M]. Prevalence of chronic leg ulceration and severe
chronic venous disease in Western countries. Phlebology
1992;7(Suppl. 1): 6-12.

2. de Araujo T, Valencia I, Federman DG, Kirsner RS. Managing
the patient with venous ulcers. Ann Intern Med
2003;138(4):326-34.

3. Moffatt CJ, Franks PJ, Doherty DC, Martin R, Blewett R, Ross
F. Prevalence of leg ulceration in a London population. QJM
2004;97(7):431-7.

4. Cornwall JV, Dore CJ, Lewis JD. Leg ulcers: epidemiology and
aetiology. Br ] Surg 1986;73(9):693-6.

5. Callam M], Ruckley CV, Harper DR, Dale J]J. Chronic
ulceration of the leg: extent of the problem and provision of
care. Br Med ] (Clin Res Ed) 1985;290(6485):1855-6.

6. Ruckley CV. Socioeconomic impact of chronic venous
insufficiency and leg ulcers. Angiology 1997;48(1):67-9.

7. Valencia IC, Falabella A, Kirsner RS, Eaglstein WH. Chronic
venous insufficiency and venous leg ulceration. ] Am Acad
Dermatol 2001;44(3):401-21.

8. Persoon A, Heinen MM, van der Vleuten CJ, de Rooij M]J, van
de Kerkhof PC, van Achterberg T. Leg ulcers: a review of
their impact on daily life. ] Clin Nurs 2004;13(3):341-54.

9. O'Meara S, Al-Kurdi D, Ologun Y, Ovington LG, Martyn-St
James M, Richardson R. Antibiotics and antiseptics for
venous leg ulcers. Cochrane Database Syst Rev
2014;1:CD003557.

10. Pappas PJ, Lal BK, Ohara N, Saito S, Zapiach L, Duran WN.
Regulation of matrix contraction in chronic venous disease.
Eur J Vasc Endovasc Surg 2009;38(4):518-29.

.Bergan JJ, Schmid-Schénbein GW, Smith PD, Nicolaides AN,
Boisseau MR, Eklof B. Chronic venous disease. N Engl ] Med
2006;355(5):488-98.

. Petherick ES, Cullum NA, Pickett KE. Investigation of the
effect of deprivation on the burden and management of
venous leg ulcers: a cohort study using the THIN database.
PLoS One 2013;8(3):e58948.

13. Briggs M, Nelson EA, Martyn-St James M. Topical agents or
dressings for pain in venous leg ulcers. Cochrane Database
Syst Rev 2012;11:CD001177.

14. Cullum NA, Al-Kurdi D, Bell-Syer SE. Therapeutic ultrasound
for venous leg ulcers. Cochrane Database Syst Rev
2010;(6):CD001180.

15. Briggs M, Nelson EA, Martyn-St James M. Topical agents or
dressings for pain in venous leg ulcers. Cochrane Database
Syst Rev. 2012 Nov 14;11:CD001177.

16. Palfreyman SJ, Nelson EA, Lochiel R, Michaels JA. Dressings
for healing venous leg ulcers. Cochrane Database Syst Rev
2006;(3):CD001103.

17.]Jull AB, Arroll B, Parag V, Waters ]. Pentoxifylline for treating
venous leg ulcers. Cochrane Database Syst Rev
2012;12:CD001733.

18. Wilkinson EA, Hawke CI. Oral zinc for arterial and venous
leg ulcers. Cochrane Database Syst Rev 2000;(2):CD001273.

19. Adkinson C. Hyperbaric oxygen for treatment of problem
wounds. Minn Med 2011;94(9):41-6.

20. Tawfick WA, Sultan S. Technical and clinical outcome of
topical wound oxygen in comparison to conventional
compression dressings in the management of refractory
nonhealing venous ulcers. Vasc Endovascular Surg
2013;47(1):30-7.

21.]Jones JE, Nelson EA, Al-Hity A. Skin grafting for venous leg
ulcers. Cochrane Database Syst Rev 2013;1:CD001737.

1

[N

1

N

How to cite:

Ding¢ T, Polat Diizgiin A, Bekmez §, Coskun F.
Treatment outcomes in the management of lower
extremity venous stasis ulcers. Gaziantep Med ]
2014;20(2):126-129.

129



