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Objective: To explore the need for an extended diagnostic workup in 
patients with venous leg ulcers (VLUs) and to establish the prevalence 
of the underlying causes of VLU.
Method: This retrospective cohort study analysed data from patients 
with VLU. The visual analogue scale (VAS) was used for pain 
assessment. The ankle-brachial index (ABI) was measured to exclude 
patients with arterial pathology. A duplex was performed. All patients 
received a wound treatment plan and ambulatory compression 
therapy. Continuous variables were presented as mean±standard 
deviation (SD) or median and interquartile range (IQR). Mann-
Whitney U test and Kruskal-Wallis were used. When normally 
distributed, an independent sample t-test was used.
Results: A total of 70 patients were recruited. Of these, 18 (25.7%) 

experienced a VLU once and 52 (74.3%) had a recurrent VLU. 
Treatment of the underlying lesions was performed in almost 30% of 
patients. Patients who were treated showed almost two times slower 
healing rates compared with those who were not treated for an 
underlying pathology. The mean time in patient referral exceeded 
two years, and patients who did not see their GP were treated by 
nurses who did not provide regular feedback the GP; as a result, 
compression therapy was not always adequate. 
Conclusion: Patients with a VLU showing no signs of healing after 
2 months should be referred to a dedicated wound care centre to 
avoid delays. 
Declaration of interest: The authors have no conflict of interest 
to declare.

C
hronic ulceration of the leg is a significant 
clinical problem. The prevalence of active 
and healed ulcers combined is 1–2% 
worldwide or 4–5% when considering the 
elderly population (above 80 years old).1–3 

Ulceration is 2 to 3 times more common in women 
than in men.4,5 The cost for treating venous leg ulcers 
(VLUs) represents 1% of the total annual health-care 
budget in most Western European countries.6 

A VLU is defined as a chronic wound in the lower limb 
caused by venous hypertension, which occurs as a result 
of obstruction and/or reflux, also known as chronic 
venous disorder (CVD).7,8 Insufficiency of the superficial 
and perforating, and/or deep venous system, can cause 
CVD by primary abnormalities of the venous wall and 
valve failure.9 In the deep venous system, CVD is caused 
by secondary changes due to previous venous 
thrombosis, which can lead to reflux and obstruction (or 
both) and to failure of the venous calf pump. This is 
known as post-thrombotic syndrome (PTS).10 

An increase in pressure on veins and capillaries can 
cause oedema, varicose veins and skin changes, such as 
corona phlebectatica, hyperpigmentation, atrophy 

venous leg ulcer ● chronic venous disorder ● quality of life ● compression ● diagnostic evaluation

blanche, induration and lipodermatosclerosis and 
ultimately, lead to leg ulcers.11 The gold-standard 
treatment for VLU is compression therapy.12

When the underlying causes of VLU are not treated, 
recurrence is almost certain.2–5,13,14 VLUs have higher 
recurrence rates (from 45% to 76% within 1 year15–17) 
and require longer time to heal than leg ulcers with 
non-venous aetiologies.

Quality of life (QoL) in patients with a VLUs could be 
affected as a result of pain, immobility, sleeping 
disorders, decreased physical function, emotional issues 
and social isolation.18,19 The majority of patients with a 
VLUs in the Netherlands are treated by a GP and seldom 
referred to hospital for a diagnostic evaluation.20 In the 
Netherlands, patients are treated for two months in 
primary care. After that, care is transferred to homecare 
organisations; therefore, GP can easily lose track of 
these patients.20

Both GP and nurses at homecare organisations treat 
ulcers symptomatically only; the underlying cause of 
the ulceration is not investigated. This therapeutic 
approach results in an average of 45% of patients 
developing recurrent ulceration within one year.15,16,21,22

This retrospective cohort analysis aimed to explore 
the need for a more extended diagnostic workup in 
patients with (recurrent) VLU, and to establish the 
prevalence of the underlying causes of VLU.

Methods
This study was conducted between June 2013 and 
May 2016 at the Maastricht University Medical Centre 
in the Netherlands. Ethical approval was granted by the 
medical ethical review board (reference number METC 
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15-4-267). Patients were asked to give consent for 
extraction of data from their medical records in 
primary care.  

The study population included patients with therapy-
resistant venous ulceration who were referred by their 
family doctor to our outpatient clinic in order to assess 
the source of therapy resistance (Fig 1). Patients over 18 
years old with a non-healing VLU, classified as C6 in the 

classification system for chronic venous disorders 
(CEAP),23–25 were included in this study. Patients were 
excluded if they did not speak or understand Dutch, 
had evident peripheral artery disease, had severe 
hypertension (>180/100mmHg) or had a life expectancy  
>3 months.

Referral was indicated when patients with VLU 
showed no signs of healing after two months of 
conservative treatment (bandages or stockings) in 
primary care. Treatment usually consisted of wound 
care and compression therapy of 40mmHg or higher. 
Treatment with multi-layer bandaging was prioritised 
to promote faster healing.26 

Data from all patients with a (suspected) VLU was 
analysed (Table 1). Patients visited the outpatient clinic 
once. The initial evaluation consisted of: 

 ● Medical history
 ● Physical examination
 ● Digital photographs
 ● Duplex ultrasonography for assessment of the 
underlying cause. 
The visual analogue scale (VAS) was used for pain 

assessment. The ankle-brachial index (ABI) was 
measured to exclude patients with arterial pathology 
(ABI <0.8) and was combined with toe pressures when 
ABI was unreliable or could not be determined as a 
result of incompressible ankle arteries for compression 
therapy. In all patients, a duplex was performed with 
mapping of the superficial, perforating and deep veins. 
Duplex also imaged the central veins up to the level of 
the heart. For those patients who had a history of deep 
vein thrombosis (DVT) or in whom duplex showed 
post-thrombotic lesions, a magnetic resonance 
venography (MRV) was performed.

All patients received a wound treatment plan 
(including date of diagnosis, underlying disease, 
preferred type of bandaging, required pressure gradient 
and use of additional wound care products) and 
ambulatory compression therapy. A week after their 
first visit, patients were told whether the diagnostic 
workup showed an underlying cause of the VLU, and 
treatment options were discussed. 

Interventions
Superficial insufficiency was treated with endovenous 
(thermal) ablation of the great saphenous vein (GSV), 
saphenous vein (SSV), saphenofemoral junction (SFJ) 
and saphenopopliteal junction (SPJ). When only 
insufficiency of the junction was detected, treatment 
with crossectomy was performed.  

Endovenous thermal ablation can be performed with 
radiofrequency (VNUS ClosureFAST) or laser 
technique.27,28 Insufficiency of perforating veins was 
treated with endovenous thermal ablation (VNUS 
ClosureFAST/laser), endovenous ablation with glue 
(Sapheon VenaSeal) or perforantectomy.29,30 
Obstruction of the deep venous system was treated with 
recanalisation and stenting of post-thrombotic lesions 
of the iliac and proximal femoral veins. 

Table 1. Patient population

(n=70) DVT 
(n)

Mean (SD) or 
median (IQR) 

No 
DVT 
(n)

Mean (SD) or 
median 
(IQR), range

p-value

Female 39      48.7% 31  54.8% 0.61

Age at referral 39 52.9 (14.1) 31 64.7 (18) 0.004*

BMI 39 31.6  (5.8) 31 30.7 (6.4) 0.54

VCSS 39 14.1 [11–17] 31 12.2  [10–15] 0.08

VAS 39 42.7  [10–74] 31 28.2 [2–57] 0.04*

Villalta 39 11.6 (4.9) – N/A –

Limb DVT versus 
limb ulcer 

38 97.4% – N/A

Recurrent 
ulceration

32 61.5 % 20 38.5 % 0.10

Duration ulcer  
(months)

39  18.4 
[10.1–33.0]

31 7.6 [3.2–14.8] 0.001*

ABI right 37   1.0  (0.1) 28 1.0  (0.2) 0.87

ABI left 37  1.0  (0.1) 29 1.0  (0.1) 0.25

PAD 39 2.6% 31 6.5% 0.43

DM 39 20.5% 31 22.6% 0.84

HT 39 15.4% 31 48.4% 0.003*

Combination of 
PAD, DM and HT

39 5.1% 31 22.6% 0.031*

DVT—deep vein thrombosis; BMI—body mass index; VCSS—venous clinical severity score; VAS—
visual analogue scale; ABI—ankle-brachial index; PAD—peripheral artery disease; DM—diabetes 
mellitus; HT—hypertension; SD—standard deviation; IQR—inter quartile range. *Significant p≤0.05

Table 2. Underlying causes with or without known DVT 

DVT  (n=39) No DVT (n=31)

(n) (%) (n) (%) p-value

No arterial or venous 
pathology (n=10)

5 12.8 5 16.1 0.74

Insufficiency superficial 
venous system (n=7)

2  5.1 5 16.1 0.23

Insufficiency vena perforans  
(n=3)

2 5.1 1 3.2 1.0

Insufficiency deep venous 
system (n=14)

10 25.6 4 12.9 0.24

Post-thrombotic abnormalities 
(n=14)

8 20.5 6 19.4 1.0

Arterial pathology (n=1) 1 2.6 0 0 1.0

PTS + insufficiency superficial 
and/or deep (n=11)

7 17.9 4 12.9 0.74

Insufficiency superficial and/
or deep (n=8)

4 10.3 4 12.9 1.0

MTS (n=2) 0 0 2 6.5 0.32

DVT—deep vein thrombosis; PTS—post-thrombotic syndrome; MTS—May-Thurner syndrome

Downloaded from magonlinelibrary.com by 193.063.027.085 on November 18, 2018.



practice

7 6 1J O U R N A L  O F  W O U N D  C A R E  V O L  2 7 ,  N O  1 1 ,  N O V E M B E R  2 0 1 8

©
 2

01
8 

M
A

 H
ea

lth
ca

re
 lt

d

When lesions at the origin of the superficial femoral 
and profunda veins are stented, the intraluminal 
synechiae may be pushed against the orifices of inflow 
vessels and potentially decrease stent inflow. Surgical 
disobliteration of the common femoral vein 
(endophlebectomy) has been suggested to mitigate this 
problem.31 Because of a temporary increase in 
thrombogenicity, this procedure was accompanied by 
arteriovenous fistula creation.32 For May-Thurner 
syndrome (MTS), stenting of the common iliac vein was 
performed as recommended.33 When central obstruction 
is excluded or treated, and there is still persistent axial 
deep-vein reflux below the knee, a descending 
phlebography may be performed and a valve 
reconstruction (transposition) can be considered.34,35  

Statistical analysis 
Data were analysed using SPSS version 23. Categorical 
variables were expressed as frequencies and proportions. 
Continuous variables were presented as mean±standard 
deviation (SD) or median and interquartile range (IQR). 
A paired sample t–test was used to analyse differences 
in number of ulcers and open ulcer time (the time that 
the ulcer remained unhealed) between the first and 
second line of health care. The clinical and demographic 
characteristics of patients with and without DVT were 
compared. With continuous variables and non-normal 
distribution of the dependent variable in the patient 
sample, non-parametric tests like Mann-Whitney U test 
and Kruskal-Wallis were used to analyse any significant 
differences between patient groups. When normally 
distributed, an independent sample t-test was used 
(significance level: 0.05).

Results 
A total of 77 patients were referred to our outpatient 
clinic. Of these, four patients did not give consent and 
three did not have a VLU, therefore only 70 patients 
were included in the analysis. 

Of the 70 patients, 18 (25.7%) experienced a VLU once 
and 52 (74.3%) had a recurrent VLU. Before being referred 
to our outpatient clinic, patients experienced an average 
of 2.73 (SD: 2.04) ulcers and the mean time to referral was 
26.0 (IQR: 6.1–98.8) months. In this period, the VLU 
existed for a median of 14.7 (IQR: 4.8–25.1) months. 

Overall, 39 patients (55.7%) had a history of DVT. 
These patients were younger and had fewer 
comorbidities than patients without a history of DVT. 
They also had a significant longer duration of unhealed 
VLU 18.4 (IQR:10.1–33.0) than patients without DVT 
7.6 (IQR: 3.2–14.8; p≤0.001). Their VAS score was 
significantly higher, and the side of the DVT was in 
97.4% of cases the same side as the VLU. Their VLU 
were located on the left leg (22 patients, 56%) and on 
the right leg (17 patients, 44%). 

Of all patients included in the analysis, 60 (86%) had 
venous hypertension based on underlying venous 
pathology (Fig 2). The underlying causes included 
insufficiency of the superficial, perforating or deep 

venous system; post-thrombotic abnormalities; or 
compression syndrome (MTS). 

A total of 10/70 patients (14.2%) had an ulcer not 
caused by arterial or venous disease but by diabetes or 
hypertension and were treated with the appropriate 
medication for their disease. Another patient with 
arterial pathology (1.4%) was referred to the department 
specialised in arterial disease (Table 2). Treatment of  the 
underlying venous pathology was performed in 22 out 
of 59 patients. Of these, 10 patients were treated for 
superficial or perforating insufficiency, and another 10 
were treated for post-thrombotic (PTS) changes or MTS 
with or without endophlebectomy and AV fistula. Six of 
the 10 patients in the latter group had a combination 
treatment for superficial/perforating insufficiency. 
Another two patients had an insufficiency of the deep 
femoral vein, which was treated with a transposition. 
The remaining 37/59 patients did not receive treatment 
of underlying pathology. Patients who received 
treatment had an ulcer healing for 4.40 (IQR: 1.76–
15.98) months compared with 2.83 (IQR: 1.12–5.30) 
months in patients without treatment. 

There was a substantial delay in patient referral. The 
mean time to referral exceeded two years. Patients did not 
see their GP for wound care and were treated by nurses 
from homecare organisations who did not provide regular 
feedback to the patient’s family doctor. As a result, 
compression therapy was not always adequate. 

Discussion 
Patients did not receive adequate compression therapy 
upon referral, which is in line with observations made 
by others.36,37 Because of this lack of medical 
supervision, it was not always possible to get enough 

Fig 1. Patient journey
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Reflective questions

 ● How can a timely identification of patients eligible for treatment lead to better ulcer healing rates?
 ● What role does delaying referral play in the failure of treatment in patients with venous leg ulcers (VLU)? 
 ● When treatment for VLU is not successful, what underlying causes of ulceration would you consider?

medical background information on these patients and 
their VLU. Most of the time, the GP was not aware of 
the actual state of the VLU. Treatment by homecare 
organisations was not well documented, and if healing 
was achieved, feedback to the patients’ GP was usually 
not provided. Overall, we observed a lack of knowledge 
on wound care and compression therapy, both in 
general practice as well as among nurses in homecare 
organisations.36 This was not measured, but was 
observed from the manner in which patients were 
treated. Patients were referred to us with inadequate 
compression therapy.

This may explain the prolonged period of wound 
healing and the tendency of recurrent ulceration in 
patients that were eventually referred. Treatment 
guidelines for general practice describe the optimal 
workup for patients with VLU. In patients who were 
eventually referred to our outpatient clinic, these 
guidelines were not always optimally followed. For 
instance, the guidelines indicate that ABI should be 
known before compression therapy can be started. 
However, in most cases ABI measurement was not 
performed—just 8/77 (10.3%) patients had an ABI 
performed by their GP when referred.

It is recommended that additional treatment be initiated 
when there is active ulceration following a course of 
adequate compression therapy, and when patients have 
been adherent with lifestyle advice. The course of adequate 
compression is not clearly defined, and no adequate and 

timely assessment of treatment effectivity is performed in 
day-to-day care. Referral is therefore delayed, which may 
limit further treatment options.

We found that over 85% of referred patients had an 
underlying pathology and that 39 patients had a history 
of DVT. The remaining 15% did not have underlying 
venous pathology but suffered from diabetes or 
hypertension. Treatment of underlying ulcers was 
performed in almost 30% of patients. We were, however, 
unable to provide evidence to support a positive 
influence of surgical intervention in relation to time to 
heal. Patients who were treated showed almost two 
times slower healing rates compared with those who 
were not treated for an underlying pathology. This 
could be explained by the fact that the patients who 
were treated had more complicated pathologies and 
multiple underlying causes. It could also relate to the 
fact that there was a substantial delay in referral, where 
prolonged exposure to venous hypertension may have 
resulted in irreversible damage to the venous system, 
skin and subcutaneous tissue. 

Delayed healing was observed especially in patients 
with a history of DVT. Most of these patients are still 
part of the working age population; therefore, direct 
medical costs but also indirect costs due to productivity 
losses should be considered.

Limitations
The lack of effectiveness in our study may be explained 
by the limited sample and the extended referral time. 
Therefore, the underlying pathology needs to be 
identified and treated at an early point in time in order 
to prevent the long time burden of unhealed VLUs.

Conclusion 
For optimal treatment results, all patients with VLU 
showing no signs of healing after two months should 
be referred to a dedicated wound care centre for 
diagnosis of the underlying venous pathology and 
evaluation of additional surgical treatment options. 
This assessment can be used to adjust treatment 
protocols to individual patient needs, either by 
involving surgical intervention or by modifying 
conservative treatment protocols. 

Assessing the underlying pathology may lead to 
better ulcer healing tendency and shorter ulcer 
treatment.12 Adequate treatment may not only improve 
ulcer healing rates but also reduce recurrence, affect 
health-related QoL positively and even help save 
costs.12,17 Considering the high prevalence of underlying 
pathology in the limited sample studied, such a 
structural approach is likely to be cost-effective. JWC

Fig 2. Underlying causes 
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