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INTRODUCTION 
 
Complex wounds may cause a dependence of patients on professional care for a longer 
period than necessary. Healthcare reflects an interest in linear continuity.  
 
Leg ulceration is tissue breakdown that occurs in already damaged skin, it is a common 
condition with a prevalence between 1.5 and 3 per 10001,2,3,8. Various studies on leg ul-
ceration show that approximately 90% of causes for ulceration of the lower limb are of 
venous -, i.e. venous-lymphatic origin4,5,8,9,13-16.  
As age progresses mixed venous-arterial forms become more frequent, especially in con-
nection with diabetes mellitus23-26. About 6% of the causes for leg ulcerations are of arte-
rial origin, the remaining circa 4% are divided over the other groups4,5,8,26,28. Leg ulcers 
are considered chronic, when it takes more than six weeks to close them4,5,8,25-28.  Most 
patients are managed in primary - care, community nurses spend a considerable amount 
of their time managing leg ulcers patients6,12.  
It is recognised that the most important factor in treating venous leg ulcers is the 
application of effective sustained compression23-29. A venous ulcer will fail or be slow to 
heal without the application of sustained graduated compression1-20, 23-29. Studies have 
shown a strong correlation between the duration of the ulcer and the time it takes to healing 
the ulcer3-6,12-16,25-29. Large size ulcers (circumferential ulcers) were reported to take longer 
to heal than small ulcers(< 4cm2)27.  
Many of the bandages traditionally used to treat patients with venous leg ulceration, are 
ineffective due to lack of technique and practice by persons applying the bandage12,17,23-

25,27.  
 
For the application of short stretch bandages different application techniques are in use. 
A commonly used technique21,26,27 is the application of 2 bandages of 8- and 10 cm 
width, starting at the foot. The system is reapplied when clinically required at the 
discretion of the care giver, by the patient/family or nurse27. The bandages are washed 
and reused up to 6 times.  



 
MATERIAL AND METHODS 
 
This paper gives a report of the development and validation of a clinical pathway for pa-
tients with venous leg ulcers. The evidence based clinical pathway (box I) and applicable 
products* (box II and III), were tested by using case ascertainment.  
 
The purpose of this study is to evaluate a clinical pathway, applied for patients with venous 
leg ulceration, looking at the performance of the compression system used and the dress-
ings applied. 
 
Before recruitment to the study patients were assessed using a standard procedure which 
includes the measurement of ankle brachial pressure indices (ABPI) and Doppler, to 
determine whether the patient is suffering from significant peripheral arterial disease. If 
applicable, further diagnostics, using Duplex Sonography, phlebography and DPPG were 
performed. 
In-patients and/or out-patients at the trial centre are recruited to the study. The number of 
patients in this study (N = 10) was not based on a statistical consideration.  
Patients are treated applying the clinical pathway on an intention to treat basis, with the 
short stretch bandage system (Rosidal® Sys) and a wound dressing from the Suprasorb® 
range. The clinical Investigator sought permission of the relevant consultant for their 
patients and of the patient to be included in the study.  
 
A standardized questionnaire is used for this clinical evaluation. Identified patients were 
clinically examined to determine general condition, associated factors, wound type, 
stage, wound evolution, quality of life aspects, efficacy of treatment, costs efficacy (fo-
cussing costs of treatment as well as time investment of staff) etc. Clinical examination 
was performed, depending on wound type, upon initial assessment and at 2 week inter-
vals. The evaluation included structured interviews on how wound management was car-
ried out, before implementing the clinical pathway.  
Available outcome of the centre on the treatment of patients with venous leg ulcers was 
used as a baseline.  
For each individual patient, the clinical evaluation observation period was 12 weeks. 
The patient record form booklet was completed for one wound only. The number of 
patients that were withdrawn from the study, of which the ulcer had not healed were listed 
in full, as well as adverse incidents, whether bandage related or otherwise.  
 
 
 
 
 
 
 
 
INCLUSION CRITERIA 
 
1. Age: at least 18 years of age. 
2. Sex: Males, Females - provided they are not pregnant. 
3. Diagnosis: Venous leg ulceration. 
4. Administrative: The patient is able to understand the clinical evaluation and is willing to consent to the study. 
 
  
                                                                            
  



 
EXCLUSION CRITERIA 
 
Specific exclusions will be: 
 
1. Patients with significant arterial disease (APBI < 0.8) 
2.   Patients with other causes to their ulceration, according to the clinical diagnosis: 
 
      a) Rheumatoid vasculitis 
      b) Diabetic foot ulceration 
      c) Malignant ulceration 
 
3. Patients on (oral and/or topical) medication containing cortico-steroids 
4. Patients who have participated in this trial previously and who have healed or were withdrawn  
5. Patients who are unable to understand the aims and objectives of the trial and/or have a history of poor 

compliance 
6. Patients with clinically infected ulcers, where frequent dressing changes are required. These patients may be 

included in the study after the infection is resolved 
7. Patients with ulcers < 4cm² and circumferential ulcers 
8.     Patients with a known allergy for Rubber Latex or other contents of the trial products. 
 
 
 
Analyses plan  
 
Healing rate at 12 weeks is 50% („estimate“) 
 
Ulcer areas: 
The total area of ulceration on each leg will be measured at week 0, at the time of withdrawal and at weeks 2, 4, 8 
and 12 if they have not healed. The areas will be determined from tracing of ulcers margins.  
 
Stage of the wound: 
For assessment of local wound conditions the DWCS classification model is used, which is based on optical 
parameters of wounds. The percentage of colour present is to be monitored and indicated on the ulcer tracings at 
weeks 0, 2, 4, 8 and 12. 
 
Patient comfort assessment: 
In addition to time to healing, assessments are made on patients comfort and the level of pain that each patient 
suffers, at weeks 0, 2, 4, 8 and 12 and also the week the limb heals or the patient is withdrawn. A specifically 
designed QOL questionnaire is used to assess patients’ quality of life aspects.  
 
Handling properties of the dressing/bandaging regime: 
Handling properties of the dressing is recorded at application and after removal of the dressing. The following 
aspects are assessed: 

- Ease of dressing use. 
- Ease of dressing removal. 
- Patient comfort, pain on removal. 
- Durability of the dressing regime, incidence of leakage. 

    
Handling properties of the bandage system is recorded at the application and before the 
removal of the bandages. The following aspects are analysed:                                                                
Following application of the bandages: - ease of application of the bandaging system;  - appearance of the  
bandages after application.  
Assessment before removing the bandages: - perfectly in place;  - partly slipping,  bandages still functional;  
 - extensive slipping, bandages not functional  
 
 
 
 



RESULTS  
 
The interim results demonstrated an improvement of quality of care, cost savings and 
moreover an improved level of knowledge and communication between the clinicians 
involved in the care of patients with venous leg ulcers. 
 
CONCLUSIONS 
 
Communal knowledge and effort can be tuned to the interest of patients, institutions and 
commercial parties. Clinical pathways applied throughout the complete care chain, sup-
ports improvement of quality of care.  
 
 
*Rosidal® Sys, a short stretch compression bandage system. Suprasorb® A, Suprasorb® P or Suprasorb® C 
and Vliwazell® are products of Lohmann & Rauscher GmbH. 
 
The study was supported by a limited educational grant of Lohmann & Rauscher GmbH 
 



REFERENCES 
 

1) Nelzen O., Bergqvist D., Lindhagen A. Journal of Vascular Surgery; Vol 14: No.4: 557-567. 
2) Cooling M. Gulliver W. Kunimoto B., Moffatt C., Sibbald G. New Approaches to Leg Ulcer Management, 

Position document EWMA. Vol 2 : No 1 : Spring 2002. 
3) Nicolaides AN, Hussein MK, Szendro G, Christopoulos D. The relation of venous ulceration and ambulatory 

venous pressure measurement. J Vasc Surg 1993;17:414-18. 
4) Scriven JM, Bell PRF, Taylor LE, Naylor AR, Wood AJ and London NJM. A prospective randomized trial of 

four-layer versus short-stretch compression bandages for the treatment of venous leg ulcers. Ann R Coll Surg 
Engl 1998;80:215-220. 

5) PartschH, Mostbeck A, Leitner G. Experimental investigations on the effect of intermittent pneumatic com-
pression (Lymphapress) in lymphedema. Phlebol. Protocol 1980;9:6566. 

6) Moffatt CJ, Franks PJ, Oldroyd M, et al. Community clinics for leg ulcers and impact on healing. Br Med J 
1992a;305:1389-92. 

7) Nelson E, Cullum N., Jones J. Clinical Evidence, June 1999, Issue 1, Scottish Intercollegiate Guidelines Net-
work July 1998. 

8) Andriessen A. The four-layer compression method. In: Gardon-Mollard C, Ramelet AA, editors. Compression 
theraphy, Masson, Paris; 1999:177-82. 

9) Partsch H, Rabe E, Stemmer R, Compression Therapy of the extremities. Paris; Editions Phlebologiques Fran-
caises, 2000. 

10) Kalorama information LLC, Frost & Sullivan and Wedbush Morgan Securities, 8/19/2003 
11) Philips T., Sharton B., Preran A., Low R. Journal of the American Academy of   Dermatology, 1994; 

31:(1):49-53. 
12) Moffatt CJ, Dorman MC, Recurrence of leg ulcers within a community ulcer service. J.Wound Care 1995; 

4:(2):57-61.  
13) Marston WA, Carlin RE, Passman MA, Keagy BA. Healing rates and cost efficacy of outpatient treatment for 

leg ulcers associated with venous insufficiency. J Vasc Surg 1999;September:491-8. 
14) European Congress of the International Union of Phlebology. Bremen, Sept. 1999 
15) Stacey MC, Falanga V, Marston W, Moffatt C, et al. The use of compression therapy in the treatment of ve-

nous leg ulcers: a recommended management pathway. EWMA Journal  2002; 2:(1):9-13. 
16) Pokrovsky AV, Sapelkin SP, Compression therapy and united Europe; new standards (sic). J Ang Vasc Surg 

2002; 8:(2): 58-63. 
17) Clark M, Compression bandages:principles and definitions. EWMA Position document.  Understanding com-

pression therapy. MEP, 2003;5-7. 
18) Reali, Martini, Andriessen, A., An adhesive hydrocellular dressing in the treatment of partial thickness skin 

graft donor sites. JWC October1999; Vol 8: No 9:457-460. 
19) Ramelet AA. Compression and leg ulcers. In: Andriessen A, Compression Therapy. Masson, Paris 1999;177-

182:216-220. 
20) Ramelet AA. Compression and leg ulcers. In: Chauveau M, Effects of compression on venous haemodynam-

ics. Masson, Paris 1999;23- 28. 
21) J Hafner, A Comparison of Bandage Multilayer Bandage Systems During Rest, Exercise and over 2 Days 

Wear Time. Arch Dermatol July 2000; Vol 136.  
22) John S, Economics of wound management. The PET CD, S&N Global Business Unit WM 1999 
23) Blair S.D., Wright D.D., Blackhouse C.M., Riddle E., McCollum C.N. Sustained compression and healing of 

chronic venous ulcers.  British Medical Journal 1988;297: 159-61. 
24) Moffatt C.J, Franks P.J, Oldroyd M, Bosanquet N, Brown P, Greenhalgh R.M, McCollum C.N. Community 

leg ulcer clinics: impact on ulcer healing. BMJ 1992;305: 1389-1392. 
25) Moffatt CJ, Franks PJ, McCollum CN et al. Randomised trial comparing two four layer bandage systems in 

the treatment of venous leg ulceration. Poster presented at Symposium on Advanced Wound Care and Medical 
Research Forum on Wound Repair, New Orleans; April 1997. 

26) Partsch H, Rabe E, Stemmer R. Compression therapy of the extremmities. Paris; Editions Phlebologiques 
Francaises, 1999. 

27) Partsch H, Damstra RJ, Tazelaar DJ, Schuller-Petrovic S, Velders AJ, de Rooij MJM, Tjon Lim Sang RRM, 
Quinlan D. Multicenter, randomized controlled trial of four-layer bandaging versus short-stretch bandaging in 
the treatment of venous leg ulcers. VASA 2001; 30: 2108-113. 

28) Partsch H, Menzinger G, Borst-Krafek B, Groiss E. Does thight compression improve venous haemodynamics 
in chronic venous insufficiency? J Vasc Surg (in print). 

29) Partsch H, Blättler W. Compression and walking versus bed rest in the treatment of proximal deep venous 
thrombosis with low molecular weight heparin. J Vasc Surg 2000; 32:861-9. 

30) Andriessen, A, Huid en wondverzorging in: Leerboek intensive-care-verpleegkunde. Van den Brink GTWJ, 
Lindsen F, Uffink Th (eds).Lemma BV Utrecht: 2003; 4th edition, Part 2, 25-105 

31) Shotaro Harada et al. Clinical evaluation on Sorbsan (Calcium Alginate Dressing) for the treatment of skin ul-
cers. J O Medicine and Pharmaceutical Science 10(2):473-495, 1994. 

32) Royal Pharmaceutical Society (1994) British Pharmacopeia. Appendix: Wound dressings. Royal Pharmaceu-
tical Society, London 



 

Patient presents with a suspected 
venous leg ulcer 
 

ASSESSMENT (A) 
1) clinical history 
2) assessment/measurement 
3) differential diagnosis 

 

VENOUS WITH  
ARTERIAL COM-
PONENT (C) VENOUS  ULCER (B) 

 

EXIT 

     yes 

II 

yes 

III 

no 

EXIT 

yes 

Ulcer is closed post treatment (K) 
1) Prevention of recurrence, including 

compression stockings  
2) Evaluation for surgical correc-

tion/sclerotheraphy 
3) Education 

REASONS  FOR REFERRAL (M) 
Allergy 
unable to tolerate compression 
uncontrolled pain 
no reduction in ulcer size in 1 
month 
ulcer duration > 6 months 
cellulitis unresponsive to treat-
ment 
frequent recurrence 

Immobile / fixed ankle patient (J) 
1) Multi-layer compression (1st line therapy)  
2) Multi-layer compression + IPC (2nd line 

therapy) 

Active /mobile patient (I) 
1) Multi-layer compression  
        (1st line therapy) 

COMPRESSION (E) 
 

1) Multi-layer (elastic-inelastic) 
2) Reduced compression 

 
MEDICAL/SURGICAL TREATMENT (F) 

 
APPROPRIATE  DRESSINGS (G) 

 
SKIN CARE (H) 

ADJUNCTIVE THERAPIES 
 

Ulcer fails to close / no reduction in size after 6 weeks 
of treatment (L) 

1) refer to specialist 
2) re-evaluation including diagnosis and re-

assessment 
3) evaluation for surgical correction or skin graft-

ing (punch grafting) 

IV 

OTHER 

Disease specific 
treatment 

 
Refer to vascular 
specialist 
No compression  

no 

no 

EXIT 

OUTCOME DEFINITION (D) 

BOX I   CLINICAL PATHWAY FOR VENOUS LEG ULCER PATIENTS 
 



Box II: The following materials were tested in the study: 
 
SUPRASORB® A is a calcium alginate dressing, available as a wound sheet, for  
superficial wounds and as wound filler for deep wounds.  
 
Based on its expansion property alginates are suitable for wound cleansing and hemostasis (Ca-ion release)30-

32. Alginate dressings are derived from brown seaweed. The alginate dressings in use may contain a high co-
polymer derivative, calcium alginate. Alkali-ions and magnesium salts of alginic acids, together with water, 
respectively exudate, form a gel of high viscosity30-32.  
 
SUPRASORB® P, a hydrocellular foam* dressing with absorbent properties.  
 
The dual-layer polyurethane wound dressing has a foam core which has a high absorbent capacity and maintains 
a moist wound healing environment. The polyurethane membrane cover protects against bacteria- and is water 
repellent, allowing the patient to shower. The dressing is easy to apply and to remove and does not cause any 
trauma upon dressing removal. Dressing changes should take place when the dressing is saturated or leakage 
occurs. Depending on exudate production the dressing can be left in place for up to 5-7 days.  
The non-adhesive dressing is used for the study in size 10 x 10 cm.  
 
SUPRASORB® C, a collagen dressing with absorbent properties.  
 
The dressing is constructed of pure, non-cross-linked bovine collagen, in a porous structure. The dressing 
absorbs exudate, supports coagulation and stimulates the process of wound healing. The dressing is used in 
all the different phases of wound healing, it is especially effective in the treatment of stagnant wounds to 
support wound closure. For the study the 6 x 8 cm and 8 x 12 cm dressing is used, depending on the wound 
size. 
 
a) As a secondary dressing Suprasorb® P is used for light to moderate exuding wounds.  
 
b) For wounds that produce copious amounts of exudate Vliwazell® absorbent wound dressing 10 x 10 cm. 
     is used. Vliwazell® is a conformable non-woven wound dressing, with a cellulose core. A moisture 
     inhibiting layer of non-woven material on the back of the dressing protects clothing, preventing exudate 
     strike through.  
 
 



 
Box III: ROSIDAL® SYS, Short stretch bandage ulcer system: 
 
The bandage system is used in both the study and the control groups. The system has the 
following components:  
 
TG, Tubular bandage, non elastic: 
 
The non-elastic tubular bandage is applied on the skin for protection and fixation of the wound contact dressing. 
A length of 2,5 times the size of the lower limb is used, one half to cover the dressing, the second half to cover 
the compression bandage, to support it from slipping. 
 
ROSIDAL soft®,a foam bandage: 
 
The foam bandage is designed for padding underneath compression bandages. The padding bandage leads to an 
even pressure distribution and will not slip as the open pores are interlocking. The bandage can be washed at a 
temperature of 40-60°C, if the bandage is extremely dirty it can tolerate washing up to 95°C.  
 
ROSIDAL K®, a short stretch bandage:  
 
Extensibility of the bandage is approx. 90% and thin foam under padding material.  
 
Mollelast® haft, fixation bandage: 
 
Knitted white 70% viscose, 30% polyamide, lengthwise elastic approx. 80%, withwise extensible approx. 50%, 
cohesive through microfine latex coting. 
 
Porofix® adhesive non-elastic fixation tape: 
 
Viscose fabric, skin coloured, non-elastic tape, coated with synthetic rubber adhesive. 
 
Optional: Komprex® foam rubber pads: 
 
Synthetic latex permeable to air and water vapour. The ready for use format (kidney-shaped) can be applied 
behind the malleolus to support removal of oedema. 
 
Application of the bandage system: 
 
2 Bandages are used in a modified Sigg bandaging technique, as follows: Depending on the ankle circumference 
either an 8 cm. or 10 cm width bandage is applied starting on the foot. A 10 cm. bandage is used to cover the 
remainder of the lower leg.  
 
Two sets of Rosidal Sys are made available at the start of the treatment.  
The bandages will be applied and washed on average twice weekly. For each limb, two sets of bandages (short 
stretch and foam under-padding bandages) will be used for a treatment period of 12 weeks, which is the duration 
of the trial. 
 
 



Case: 
 
Mr. GH, an 82 year old man who presented with a venous leg ulcer (ABPI 1.01) of 16 
months duration. The ulcer measured 6.2 x 3.6 cm. The wound bed was covered with 
10% slough and 90% granulation tissue. After 12 weeks of treatment the ulcer was 
closed. 
 
 

 
Fig 1: Upon recruitment to the study 
 

     
Fig 2: Status after 12 weeks of treatment   


