
 
Journal of Academia and Industrial Research (JAIR) 
Volume 2, Issue 3 August 2013                        186 
 

©Youth Education and Research Trust (YERT)                         jairjp.com                                Sanjeev Sharma & Nidhi Sharma, 2013 
 

                                                                                              ISSN: 2278-5213                                           
 
 

Diagnosis of the Patient with a Venous Ulcer 
 

Sanjeev Sharma1 and Nidhi Sharma2* 
1Dept. of Surgery; 2Dept. of Skin and STD, Govt. Medical College and Hospital, Amritsar, Punjab 

drnidhisharma@hotmail.com*; +91 9814142732 
______________________________________________________________________________________________ 

Abstract 
This review has been done to present the best current practice in the diagnosis of chronic leg ulcers.  
The aim is to direct appropriate investigations of the patient so as to optimize treatment by the medical 
practitioner and to reduce the burden of this highly prevalent, quality of life reducing disease. These patients 
usually present as outdoor patients in various hospitals where a thorough history, physical examination along 
with various clinical tests for lower limb venous incompetence are done and treatment is initiated. However, 
CEAP classification of the venous ulcer should be done based on duplex ultrasonography to decide upon the 
definitive treatment.  
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Introduction 
The three main types of lower limb ulcers are venous, 
arterial and neuropathic and about 70% of chronic leg 
ulcers are venous but foot ulcers are more commonly 
caused by arterial insufficiency or neuropathy. Chronic 
leg ulcers are defined as those that show no tendency to 
heal within 6 weeks. Venous ulceration is a severe 
clinical manifestation of chronic venous insufficiency 
(CVI) (Abbade and Lastoria, 2005).  
 
CVI is most commonly associated with varicose veins 
and the post-phlebitic syndrome. Manifestations of CVI 
can be either primary or secondary in etiology. In primary 
CVI, no identifiable etiological mechanisms of venous 
dysfunction are present so reflux alone is responsible.  
In secondary CVI, venous disorders result from an 
antecedent event usually an episode of acute deep vein 
thrombosis (DVT). Therefore, secondary CVI results from 
a combination of obstruction and reflux (Nicolaides, 
2000). History taking and physical examination can 
indicate the possible underlying etiology of a venous 
ulcer. However various investigations can be done to 
elucidate the exact pathology, anatomical extent and 
severity as well as etiology of venous ulcers. This is 
crucial for deciding the requirement for and the nature of 
therapy and any interventional procedure. 
 
Literature survey 
Various articles pertaining to examination, differential 
diagnosis, investigations, venous ulcer, chronic leg ulcer, 
chronic venous insufficiency, were searched for in 
Pubmed, Medline, Cochrane library and in various recent 
contemporary books relevant to the subject.  
 
The identified titles and abstracts of all articles were 
screened for appropriateness before retrieval of full 
articles. 

Pathogenesis 
The leg has superficial, communicating, and deep veins. 
The superficial system contains the long (medial) and 
short (lateral) saphenous veins. Perforator veins connect 
the superficial to the deep venous system which allow 
blood flow from superficial to deep system only (Habif, 
2007). The damaged valves of the deep veins of the calf 
lead to backflow of blood and the damaged perforators 
are unable to prevent the blood flow from deep to 
superficial veins. This blood reflux can lead to venous 
hypertension (CVI) along with obstruction due to 
thrombosis in the deep venous system (Nicolaides, 
2000). Poor venous drainage and venous resulting 
venous hypertension increase transmural pressure in 
post capillaries, producing skin capillary damage, fluid 
exudation with associated leakage of inflammatory 
proteins and substances like fibrin (Nicolaides, 2000). 
Fibrin is deposited in the extravascular space and 
undergoes organization resulting in sclerosis and 
obliteration of lymphatic and microvasculature. 
Perivascular fibrosis and vascular plugging with platelets 
and WBCs result in diminished nutrition of the epidermis 
which breaks down with ulcer formation (Wolff, 2011).  
So the vicious cycle is: initial eventaggravation of 
venous stasislipodermatosclerosis thrombosis 
stasis dermatitis ulceration. The clinical picture is 
assessed by clinical examination, anatomy, etiology and 
pathophysiology is assessed with duplex 
ultrasonography (Table 1). 
 
History  
A detailed history and physical examination is essential 
to exclude the differential diagnosis and review the risk 
factors. Many diseases can present as leg ulcers  
but majority of lower limb ulcers are venous ulcers  
(Table 2). 
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Table 1. Staging of CVI (CEAP) classification (Wolff, 2011). 

Clinical picture (C) Etiology (E) 
C0    no clinical signs Ep     primary 
C1  small varicose veins Es   secondary 
C2   large varicose veins Ec   congenital 
C3   edema  
C4   skin changes 
C5   healed ulcer 
C6   active ulcer 
 
Anatomy(A) Pathophisiology (P) 
As   superficial Pr     reflux 
Ad   deep Po    obstruction 
Ap    perforans (communicating vein) Pr+o  reflux  + obstruction 
 
 

Table 2. Differential diagnosis of leg ulcers  
(Simon et al., 2004; Meissner et al., 2007a; Habif, 2011). 

Vascular 

Venous;  70% of all leg ulcers 
Arterial; atherosclerosis,  
arteriovenous malformation. 
Vasculitis; systemic lupus erythematosis, 
rheumatoid arthritis, scleroderma, 
polyarteritisnodosa,  
Wegener’s granulomatosis. 
Lymphatic. 

Neuropathic Diabetes, peripheral neuropathy. 

Infection  
 

Bacterial infections: Ecthymagangrenosum, 
Syphilis, Mycobacterial, Furuncle. 
Fungal infections: Trichophytin Granuloma, 
Deep Fungal. 
Osteomyelitis, secondary wound infection, 
tropical ulcer. 

Hematological Polycythaemiarubravera,  
sickle cell anaemia, Thalassemia. 

Traumatic 
Pressure (decubitus), old fracture, burns, 
cold injury, pressure sore, radiation, 
accidental, factitial. 

Neoplastic 
Basal or squamous cell carcinoma, 
melanoma, Metastatic tumour, Marjolinulcer, 
Bowen’s disease, Kaposi sarcoma. 

Metabolic Diabetes, Gout. 
Infestations Spider Bites, Protozoal (Leishmaniasis) 

Panniculitis NecrobiosisLipoidica,  
pancreatic fat necrosis. 

Others Sarcoidosis, pyodermagangrenosum. 
 
 
Most important risk factors associated with development 
of CVI are family history and female gender. Other risk 
factors include height, obesity, age, race, work, diet, 
lifestyle, social class, geographical location, 
contraceptive pills, hormone replacement therapy and 
pregnancy (McAree and Berridge, 2010). Main symptom 
of CVI is leg pain or heaviness, which is aggravated by 
standing (dependency) and relieved by walking.  
Other symptoms are itching, night cramps, burning 
sensation, restless limbs and swelling. Symptoms usually 
worsen at the end of the day after long periods of 
standing and improve with leg elevation (Wolff, 2011). 
 

 
 
Physical examination (Wolff, 2011) 

It is an important aspect of diagnosis. The following 
observations may be elucidated. 
 
Varicose veins: They are one of the earliest and most 
obvious signs of CVI. Superficial leg veins are enlarged, 
tortuous, with incompetent valves and starburst 
phlebectasia and “blow-outs” are present at the sites of 
incompetent communicating veins. They are best 
evaluated with the patient standing and with Tourniquet 
test. 
 
Edema: It is pitting in nature and disappears at night with 
elevation. 
 
Stasis dermatitis: There are inflammatory papules, scaly 
and crusted erosions along with pigmentation stippled 
with hemorrhages and dermal sclerosis. 
 
Atrophie Blanche: Small ivory white depressed plaques 
on the ankle or foot along with stippled pigmentation and 
hemosiderin pigmented borders. 
 
Lipodermatosclerosis: Appearance of Inflammation,  
in duration, pigmentation of lower third of leg creating 
“champagne bottle” appearance with edema above and 
below the sclerotic region. “Groove sign” created by 
varicose veins meandering through sclerotic tissue. 
 
Ulceration: It is inevitable once the skin has thickened.  
It may occur spontaneously or after trauma. Ulcers have 
a sharp or sloping border and are deep or superficial. 
Removal of crust reveals a moist base with granulation 
tissue. The base and surrounding tissue may be infected. 
Healing is slow; taking several weeks or months and 
rapidly may recur (Habif, 2007). Further differentiating 
points are elucidated in Table 3. 
 
Investigations 
Hematological: Patients with venous ulceration should be 
subjected to hematological analysis on the basis of 
history, physical examination and treatment plan. Full 
blood count to exclude anemia, polycythemia and 
infections (Mekkes et al., 2003). Blood glucose and 
HbA1C to exclude diabetes.  
 
In young patients with personal or family history of 
thrombophilia, complete thrombophilia screen should be 
done (Mekkes et al., 2003). Serological tests for syphilis 
may be required in case of atypical ulcers (McAree and 
Berridge, 2010). 
 
Microbiological: Swab culture and antibiotic susceptibility 
from the floor of ulcer should be done when clinical signs 
of infection are present as infection may impede wound 
healing. 
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Skin biopsy: Biopsy from venous ulcer will exhibit 
dilatation of small venules, capillaries, lymphatic spaces 
and endothelial cell hypertrophy, deposition of fibrin, 
extravasation of RBC’s, macrophages laden with 
hemosiderin (Wolff, 2011). Leg ulcer with atypical 
presentation (elevated and everted borders, with 
excessive exudation and necrosis) should be subjected 
to edge skin biopsy to rule out malignancy. Plain 
radiograph, Magnetic Resonance Imaging and bone 
biopsy to diagnose osteomyelitis (Mekkes et al., 2003). 
 
Non-invasive investigations 
Doppler Ultrasonography is essential to measure  
ankle-brachial pressure index (ABPI). The index should 
normally be greater or equal to one. ABPI of ≥ 0.9 in a 
lower limb ulcer with intact sensation and normal pulses 
is strongly suggestive of venous ulcers (Gonsalves, 
2003; Habif, 2007). 
 

Duplex Ultrasonography is the most useful test for 
detecting, localizing and evaluating chronic venous 
obstruction and venous valvular incompetence (Meissner 
et al., 2007b). Even if only one limb is affected,  
DU should be done for both the limbs as venous reflux 
affects both the limbs. Spectral analysis of the Doppler 
signal is used to confirm the presence or absence of 
flow, to indicate the direction of flow and to record 
venous flow patterns (Meissner et al., 2007b). Color flow 
imaging immediately distinguishes arteries from veins, 
permits visualization of flow over long vessel segments 
and allows simultaneous visualization of flow in multiple 
vessels (McAree and Berridge, 2010). When a vein is 
identified, patency is ascertained by evaluating 
compressibility and assessing the Doppler signal.  
A totally thrombosed vein will be incompressible and 
devoid of Doppler signals. A partially thrombosed vein 
will be incompletely compressible and Doppler signals 
will be obtained from part of the lumen. Chronically 
occluded veins are often shrunken and have thick walls 
that may be more echogenic owing to fibrosis (McAree 
and Berridge, 2010).  

 
 
DU is an essential component of the evaluation of 
chronic venous disorders and required for determination 
of etiologic, anatomic and pathophysiologic elements of 
the CEAP classification.  
 
Plethysmography is the only existing practical  
non-invasive modality which can be used as a 
complementary modality to DU for quantification of reflux 
or obstruction, for monitoring the dynamics of venous 
disease over time and for evaluation of treatment 
outcomes (Meissner et al., 2010). The modalities most 
often used are air plethysmography (APG) and  
strain-gauge plethysmography (SGP). It can help to 
overcome low sensitivity of ultrasound for detection of 
venous obstruction. This technique assesses the venous 
function by measuring changes in the size of the 
extremity in response to exercise, posture and 
application of venous tourniquet. Thermal and 
pharmacological stimuli and changes in central venous 
hemodynamics and arterial supply should also be 
considered when analyzing the results (Meissner et al., 
2007b). 
 
Phlebography/Venography: It is an invasive technique in 
which a contrast medium is injected into veins to detect 
incompetent veins and venous obstruction (Wolff, 2011). 
The techniques used are ascending and descending 
venography. It demonstrates very precisely the altered 
venous anatomy. It fails to demonstrate quantitative 
functional assessment of lower limb veins or adequacy of 
collateral veins. It is reserved for situations where deep 
venous reconstruction is planned (McAree and Berridge, 
2010). Computed Tomographic and Magnetic resonance 
venography may play a bigger role in future (Meissner  
et al., 2007b). 
 
Ambulatory venous pressure: It has been historically gold 
standard for the assessment of overall hemodynamic 
function. AVP measurements can supplement the 
anatomical information provided by venography.  
 

Table 3. Differential diagnosis of three major types of leg ulcers. 
 Lesion Site Surrounding skin General examination 

Venous 

Irregular 
Malleolar and 
supramalleolar  
(medial) 

Lipodermatosclerosis Varicose veins 
Sloped borders Stasis dermatitis 

Pain, worse in dependent state Necrotic base Atrophie Blanche 

Fibrin Pigmentation  
lymphedema 

 
Arterial 
 
 
 

Punched out Pressure sites: 
distal (toes), 
Pretibial, 
supramalleolar 
(lateral) 

Atrophic, shiny Weak/Absent pulses. 

Necrotic base  

Hair loss Pallor on elevation of leg. 

Pallor or reactive hyperemia Pain worse on elevation of leg. 

Neuropathic Punched out 
Pressure sites Callus before ulceration and 

surrounding ulcer 

Peripheral neuropathy 

plantar Decreased sensation, 
No pain, 
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Venous pressure is measured by cannulating a vein on 
dorsum of foot and connecting it through a pressure 
transducer and an amplifier to a potentiometric pen 
recorder (McAree and Berridge, 2010). 
 
Conclusion 
The pathogenesis of venous ulceration can be elucidated 
from history and physical examination however, physical 
findings provide little clue to the presence, location, 
extent or severity of venous valvular incompetence or 
venous obstruction. A detailed evaluation of the venous 
system with ABPI measurement and Duplex 
ultrasonography is necessary to establish the etiology of 
CVI and the necessity for and nature of any 
interventional procedure. Pathology should be classified 
using the CEAP classification, which may guide further 
therapy. 
 
Keypoints 
The ready reckoner for diagnosing and differentiating 
venous ulcer is given in Table 4. 
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Table 4.  The ready reckoner for diagnosing and differentiating venous ulcer. 
 Venous Arterial Neuropathic 

Ulcer location  
(Valencia et al., 2001) Medial malleolus;  Distal, over prominences;  

Pressure points on feet (e.g. 
junction of great toe and plantar 
and plantar surface). 

Ulcer appearance 
Shallow, irregular borders 
initially base is fibrinous, but 
later develop granulation tissue. 

Punched out, well 
demarcated borders; 
fibrinous yellow base or 
necrotic eschar. 

Undermined edges and callus 
surrounding the wound.  

Physical examination 
Varicose veins, leg edema, 
atrophie blanche, 
lipodermatosclerosis, purpura. 

Loss of hair, shiny, atrophic 
skin, dystrophic toenails, 
absent or decreased pulses. 

No sensation to monofilaments; 
bone resorption, claw toes, flat 
foot.  

Frequent symptoms 
Pain, odor and copious 
drainage from the wound, 
pruritis. 

Claudication, resting 
ischemic pain. 

Foot numbness, burning, 
paresthesia. 

Ankle-to-brachial blood 
pressure ratio (ABI) 
measured by Doppler 
ultrasonography 

> 0.9 

< 0.7 suggests arterial 
disease; claudication of 
vessels gives false high 
readings. 

Normal, unless associated with 
arterial component. 

Risk factors DVT, leg injury, obesity. DM, HT, cigarette smoking, 
hypercholesterolemia. DM, Leprosy, frostbite. 

Complications Allergic contact dermatitis, 
cellulitis. Gangrene Underlying osteomyelitis 

Treatment pearl Compression therapy, leg 
elevation. 

Pentoxifyline, vascular 
surgery assessment  
if ABI <5.  

Vigorous surgical debridement, 
pressure avoidance. 


