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 Science, Practice and Education

Dear Readers
As we debate the most appropriate outcomes to measure in wound 
 healing research, it is pertinent to reflect on what it is we are trying to 
achieve. An understanding of the effect of wounds both on the indi
vidual and the health service as a whole allows practitioners evaluate 
the true extent of the problem. Far too often the focus of organisa
tional  expenditure tends to be on monetary implications with little 
consideration given to the impact on the patient. It seems reasonable 
to suggest that in today’s health care environment, where evidence 
based practice is central to strategic planning, accurate costing of 
wound prevention and management needs to include both direct and 
indirect costs to the individual, the health care system and to society 
as a whole (Sackett et al. 1996). 

Health economics is based on the concept of scarcity, which suggests 
that there will never be sufficient resources to meet the ever changing 
health needs of society (Phillips 2005). Thus, the underlying premise 
is that the delivery of health care should be founded on equity and ef
ficiency, in other words, making the best use of the resources that are 
available (Phillips 2005). Of course this is challenging, particularly 
when one considers the changing demographic profile and the related 
challenges in providing adequate health care (Moore & Cowman 
2005). Pressure ulcers are one of the most common nosocomial types 
encountered (Moore & Cowman 2005). Furthermore, the longterm 
care setting has the highest concentration of chronic wounds such as 
pressure ulcers, yet has the fewest expert resources needed to manage 
these wounds successfully (Moore & Cowman 2005). 

Traditionally, the focus of research in health care was on the nature of 
disease and the development of successful interventions to combat the 
disease process. Thus, researchers used outcome measures specifically 
designed to capture data regarding clinical or cost effectiveness data 
and efficacy of treatments with little emphasis placed on the individu
al’s experiences of undergoing such treatments. Over the past three 
decades however, changes in the traditional role of the heal  th care 
professional combined with increased patient empowerment have 
stimulated a growing interest in quality of life (O’ Boyle 2008). Devel
opments in health care delivery today must clearly demonstrate health 
and social gain of which quality of life is an integral component. 

Zena Moore, EWMA President
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Thomas K. Hunt, professor emeritus of surgery at the Uni
versity of California San Francisco, alias “TK,” was born 
in Chicago and received his BA and MD degrees from 
Harvard. He served his surgical internship and residency 
in the University of Oregon.  He is the author of over 450 
papers largely on wound healing. He has received honor
ary degrees from The University of Lund (Sweden), The 
University of Turku (Finland), and is an honorary member 
of The Royal College of Surgeons of Glasgow. He was the 
founding President of the Wound Healing Society.

TK has been a pioneer in the area of wound healing, espe
cially related to tissue perfusion and oxygenation. Beside 
his clinical work as general (gastrointestinal) surgeon, he 
has for more than 40 years been head of one of the lead
ing wound healing laboratories in the World: The Wound 
Healing Laboratory at University of California San Fran
cisco, USA. In this laboratory many young doctors from 
Europe, especially Scandinavia, have had their first re
search experiences in wound healing.
 
The author of this Introduction has been one of the lucky 
young doctors from Scandinavia, who for almost 30 years 
ago was given the opportunity to work in TK´s laboratory 
for a year. This stay, together with the personal contact to 
TK, has been of essential importance for my future work 
and development. TK is one of the few persons, who still 
are able to bridge the gap between basic science and daily 
clinical life. This gap, which has been a full theme for an 
EWMA meeting, has for many years been a major problem 
in the wound healing area. Being both an academic re
searcher and active surgeon in the operating room, TK has 
had the opportunity to ensure that important progresses 
in basic research also became implemented in the daily 
clinical life.

For these reason it is a pleasure and honor to welcome Pro
fessor Thomas K Hunt to as the first honoree lecturer of 
EWMA. Together with the lecture in the EWMA Geneva 
Meeting he has also produced the following guest editorial.

Finn Gottrup
MD, DMSci. Professor of Surgery

Honorary Lecturer of 
EWMA 2010
Professor Thomas K. Hunt
University of California, San Francisco, 
USA

Finn Gottrup 
MD, DMSci.
Professor of Surgery.
Specialist in General 
 Surgery and Surgical 
 Gastroenterology 

Copenhagen  
Wound Healing Center
Department of  Dematology
Bispebjerg University 
 Hospital

fgottrup@post4.tele.dk
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Few subjects have stimulated as much con
troversy as the use of increased oxygen to 
meet emergent needs – and so much of 

it has been ignorant, intemperate, and useless! 
Nevertheless, HBO for certain indications, led 
mainly by wounds and infections, has become 
a legitimate medical technology with a basic sci
ence background of its own. We have, in my view, 
gained sufficient understanding of how and why 
increased oxygen delivers unsuspected resistance 
to infections. But it is happening again. Resistance 
has arisen. How, it is being said, can oxygen kill 
bacteria in a wound?

I think it was in 1963 that the National Science 
Foundation gave me my first grant to investigate 
this controversial area. On arrival in Glasgow, 
Scotland where I was to start my investigation, a 
number of skeptics told me that I was wasting my 
time. HBO couldn’t possibly raise oxygen delivery, 
and if it did, there was nothing for it to do since all 
useful oxygen was carried by haemoglobin. Silly! 
We know better, but I still hear this sort of thing, 
even today. 

I decided that there was a need to investigate the 
mechanism of healing and the role of oxygen in 
immunity, and now, at the end of my career, I can 
give my report to the Foundation. HBO can heal 
wounds, kill bacteria in vitro, and can create new 
blood vessels; and we know how and why.

I have relatively little in the way of new details to 
offer, but what I can do is to summarize briefly 
how I understand that healing works, why oxygen 
is so important to, and how we might aim enquir
ies to take greater advantage of it in stimulating 
immunity even beyond normal capacity. 

It is useful to remember that poor healing and im
munity to infection is common at high altitudes; 
and, as we all know, it is improved at hyperpres
sure in healthy individuals. 

Hyperbaric Oxygen and Wounds: 
A tale of two enzymes

Two groups of enzymes, the NADPHlinked oxi
dases, and the prolyl hydroxylases, both vital to life 
in many ways and both totally dependent on oxy
gen, are uniquely involved in healing and clearing 
of tissue infections. By following their actions, we 
can chart the course of healing and much of the 
immunity to infection. They are widely distrib
uted mainly as transmembrane proteins in normal 
tissues where for the most part, they remain latent. 

The first step in healing, damage to the to the 
connective tissues, activates healing and the im
munological actions by activating an NADPH
linked oxidase, often called a “duox” because it 
converts molecular oxygen to both superoxide and 
hydrogen, and peroxide that act as chemattract
ants for leukocytes.1

 The rate of their production is totally depend
ent on the partial pressure of oxygen. Their by
products, pyruvate and lactate, are equally impor
tant, and in time enhances gene transcription for 
the next step in healing.

Activated duox has a strong affinity for oxygen to 
which it adds an electron thus converting oxygen 
to superoxide/hydrogen peroxide and NADPH to 
NADP. The NADPH is recreated by glycolysis to 
support the next cycle. Peroxide spreads quickly. 
Within minutes, leukocytes begin to move up the 
peroxide gradient, the higher the PO2 and the 
peroxide, the faster they move. 

When leukocytes make contact with the injured 
tissue, another NADPHlinked oxidase (this one 
called “nox,” the acronym for neutrophil oxidase), 
phagocytic oxidase of leukocytes is assembled and 
thereby activated as its 5 separate and inactive 
cytoplasmic parts are incorporated into the phago
somal membrane and the enzyme is activated. A 
huge burst, as much as a 50fold increase over 
basal consumption follows, for a while the largest 
oxygen consumer in the wound.

Almost all of the superoxide/peroxide is channeled 
into the phagosome thus alkalizing it and pulling 
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in K+ to balance the resulting charge disequilibrium and 
raising the redox potential in the phagosome.2

 
Next, leukocytic granules fuse to the phagosome and de
posit into them their complement of enzymes, the so
called “granular enzymes.” that are activated in the phago
some and appear to do the bacterial killing. This also, of 
course, is rateproportional to pO2. Ubiquitination carries 
on from there by further marking and disposing of the 
garbage. This, too, requires ATP and oxygen. If oxygen 
content is low, killing and ubiquination simply don’t hap
pen, and infection becomes likely or even probable.

To go back a step, NADPH must be regenerated so as to 
perpetuate the process until all bacteria are killed. Glyco
lysis performs this function. Consequently, an excess of 
alpha hydroxy acids, that is, pyruvate, builds up and with 
it, lactate. Note that this source of lactate has nothing to 
do with hypoxia. Since lactate dehydrogenase (LDH) is 
always present (it maintains an equilibrium of about 10 
lactate to each pyruvate) lactate increases, and with it, as is 
explained below, begins the construction phase of healing 
by stimulating the transcription and/or post translation 
modification of wound related genes such as collagen gene 
that begins parallel to the first, or destruction, phase of 
healing, and carries healing on to its proliferative phase by 
stimulating the collagen promoter and collagen transcrip
tion and thus collagen deposition.
 The lactate also enhances TNF production by lipopoly
saccharide, collagen lysis, hif production and angiogenesis 
and metaloproteinases.3

Thus, in short, the combination of lactate and increased 
oxygen is angiogenic, and productive of collagen tissue 
deposition as well as collagen lysis. This is counterintui
tive to most molecular biologists, but it is true.

The simultaneous occurrence of digestion and repair be
comes very complex, but the general plan is that amongst 
all its other actions, lactate chelates to metals, iron in par
ticular, in so called “ironsulfur granules” that are common 
components of membranes. Iron: lactate chelate occurs on 
the cytoplasmic side of the membrane, where iron attaches 
lactate. The chelate, in a Fenton reaction with peroxide, 
increases the presence of hydroxyl radical and transports 
it into the endoplasmic reticulum membrane.4 This in
activates (reversibly) the socalled hifprolyl hydroxylase 
that ordinarily destroys hif1a, the active moiety of the 
wellknown “hypoxia inducible factor” thus leading to 
accumulation of hif and a stimulus to angiogenesis. Note 
that in contrast to the physiologically normal increased 
release of hif by hypoxia, this one is ultimately and directly 
proportional to oxygen concentration! Collagen prolyl hy

droxylases, also oxidases that rely entirely on the concen
tration of molecular oxygen, now become important and 
ROS have control of hif1 and collagen deposition as well. 
One form of proly hydroxylase, PH4, destroys hypoxia 
inducible factor when oxygen is plentiful, and another, 
collagen prolyl hydroxylase, hydroxylates collagen so it 
can be deposited. Both, in summary, are stimulated by 
lactate and fed by oxygen. 

I won’t go into transcription of collagen and hif genes. 
Data is scarce, but both lactate and oxygen participate in 
transcription of pertinent genes.

The next question is how much oxygen is needed to ac
celerate fibrogenesis and angiogenesis. These oxidases are 
like any other enzymes. They make their product in pro
portion to the concentration of their substrate, oxygen. 
They work at halfmaximal rate in the range of about 4 to 
6 kPa. Thus, the rate can be raised almost tenfold when 
extracellular PO2 is changed from 10 to 30 kPa as opposed 
to 15 mm Hg or 3 kPa that often occur in wounds. Thus, 
collagen deposition, angiogenesis, and innate immunity 
are both governed by the partial pressure of oxygen during 
inflammation. 

The dependence on oxygen is even more important clini
cally in terms of infection. Several studies have shown that 
breathing 80% oxygen simultaneously with liberal fluids, 
rigorous euthermia, and pain relief at operation and for a 
few hours after, reduce postoperative infections by more 
than half. Others have challenged this interpretation and 
oppose hyperoxia, liberally used fluids, and rigorous warm
ing on essentially traditional groundsfear of heart failure 
and pulmonary oxygen toxicity. Their failure to duplicate 
the prophylactic results of others who have no such reser
vations indicates the importance of autonomic control of 
tissue perfusion. This is a very important point! The sym
pathetic nervous system limits oxygen transport into tissue 
through vasoconstriction and can probably overcome the 
effects of even HBO by literally stopping flow in highly 
autonomically innervated tissues. Until proved otherwise, 
this applies to HBO practice. Patients must be wellhy
drated, warm, pain free and near normoglycemic to assure 
adequate substrate for effective operation of these enzymes. 
Glucose is also necessary, but too much glucose paralyzes 
the reaction for reasons that have excited controversy, but 
the fact remains both hypoand hyperglycemia are harm
ful to bacterial killing. Given the tendency for HBO to 
lower glucose levels, this may be a very important consid
eration. The other side of this coin is that catecholamines 
interfere with phagocytosis. This important observation 
stems back to 1967 at the time that The NADPHlinked 
oxidase was found to be the critical element in socalled 

Science, Practice and Education

EWMA Journal  2010 vol 10 no 28



oxidative innate immunity. If the genes of phox or some 
duoxs are defective, and the ROS cannot be produced, a 
severe, often fatal, immunopathy results that is reproduced 
by hypoxia and effectively stopped by hyperoxia. 

In short, there is little doubt that autonomic vasoconstric
tion can overcome even hyperbaric oxygen. These condi
tions are best achieved before oxygen is administered. The 
other side of this is that vasodilatory stimuli might be 
useful for increasing delivery of adequate oxygen. It is also 
known that euthermia is necessary for the best concentra
tion of oxygen, and this is best arranged prior to treatment.

Lastly, there is one more important point. Bactericidal 
antibiotics kill bacteria in very much the same way that 
leukocytes do it, by increasing the internal production 
of hydroxyl radical. This important point was recently 
resurrected from oblivion though it was already apparent 
from Knighton and Hunt work of 30 years ago as well as 
others since.5

THE FUTURE
Every part of our basic knowledge emphasizes that en
hancement of tissue oxygen will not reach its promise until 
we have a means of measuring tissue PO2 at the site of con
cern. For best effect, it must measure PO2, not just blood 
flow or infrared spectrophotometry because adjustment 
of PO2 is the critical measurement. I hear even from our 
own fraternity to the contrary. PO2 can be measured with 
electron spin resonance, and development of this so far 
difficult and expensive technique should be fostered. Spin 
resonance, for instance, might be used to visualize PO2 at 
a site of buried infection where it could demonstrate the 
goal for oxygen to help eradicate an abscess. 

CONCLUSION 
With this understanding, and improved means of measur
ing tissue oxygen, it would appear that HBO has more 
of a future, especially where infection is involved than we 
thought, and certainly more future than the usual detrac
tors want to admit. m
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INTRODUCTION
The treatment of wounds is a worldwide problem 
and a moneyswallowing challenge.

Therapies typically consist of a combination of 
systematic treatment related to the underlying ae
tiology, and best possible local wound care. We use 
the available highlevel evidence on the effective
ness of Hyperbaric Oxygen Treatment (HBOT) in 
the treatment of our patients and perform studies 
where evidence is lacking.1,2,18,19

Oxygen is the essential component of wound heal
ing. It plays an important role in each stage of the 
wound healing process.3 The rate of healing can be 
directly linked to the level of tissue oxygenation;4 
and the extent of wound repair is related to the tis
sue oxygen concentration.5 Wound ischemia is the 
most common cause of wound healing failure.4 
Hypoxia impairs leukocyte bacteriocidal activities 
(oxidative burst) and wound healing.6

Patient selection for HBOT should be executed 
carefully and according to the accepted guide
lines7,8,9 (table 1). HBOT is not indicated for 
nonhypoxic wounds.4

Hypoxia (due to ischemia) in wounds and the 
responsiveness to oxygen is measured with TcPO2. 
Normally this is above 30 mmHg.10 HBOT 
improves tissue oxygenation by increasing the 
amount of oxygen dissolved in the plasma. Even 

poorly perfused wounds can receive oxygen via 
hyperoxygenated plasma.11 An important mecha
nism of HBOT is the stimulation of angiogenesis 
by upregulating hypoxia inducible transcription 
factors (HIF  1α) and growth factor receptors in 
wound tissue.12 It also enhances lactate produc
tion in the wound; this provides evidence for the 
mechanisms of HBOT, since lactate is known 
to stimulate collagen production and angiogen
esis.3,13 Angiogenesis regulates wound healing, 
nerve regeneration and muscle and bone repair.14

Therefore the positive effects of HBOT are 
obtained by increasing the tissue oxygen tension 
and or pressure (table 2).11

Clinical evidence of wound improvement should 
be demonstrated after 1520 HBOT sessions.15 
In the literature the number of HBOT sessions 
varied from 4 to 44 sessions.16 

METHODS AND MATERIALS
HBOT can only be delivered to a patient sys
tematically.3

HBOT for hypoxic wound healing is usually 
delivered at 1.92.5 ATA for sessions of 90120 
minutes.4

There are two types of Hyperbaric chambers: 
monoplace and multiplace. The monoplace is 
compressed with 100% oxygen and the patient 

Maarten J. Lubbers
surgeon-intensivist

Center for HBOT, 
department of surgery

Academic Medical Center,
Amsterdam, Holland

hbo@amc.uva.nl

Conflict of interest: none

HBOT in evidence-based 
wound healing

Table 1 
Dutch-CVZ HBOT indications 2009

Acute

Decompression sickness
Air or gas embolism
CO poisoning 
Necrotizing soft tissue infections
Crush leasions, compartment syndrome and other 
acute traumatic ischemias
Skin grafts and flaps (compromised)
Limb reimplantation

Chronic

Diabetic ulcers
Delayed radiation injury (soft tissue and bony necrosis)
Radiocystitis, proctitis and enteritis
Osteomyelitis (refractory)

www.cvz.nl

Table 2. Positive effects of HBOT
1 Alteration of ischemic effect.
2 Reduction of oedema.
3 Modulation of the production of nitric oxide.
4 Modification of the effect of growth factors and cytokines
5 Promotion of cellular proliferation.
6 Acceleration of collagen deposition
7 Stimulation of capillary budding.
8 Accelerated microbial oxidative killing
9 Interference with bacterial proliferation

10 Modulation of the immune system response.
11 Enhancement of oxygen radical scavengers,  

thereby reducing the ischemia reperfusion injury.
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Table 3. 2009 HBOT sessions
Outpatients  
(policlinic)

Inpatients  
(clinic)

Diagnosis AMC
Other  

hospitals AMC
Other  

hospitals Total
Decompression Sickness 9 15 24

CO poisoning 7 14 21
Gas Gangrene
Necrotizing Soft Tissue Infections
Skin Grafts & Flaps (Compromised) 9 45 54
Crush injuries 70 28 98
Limb reimplantation
Air or Gas Embolism
Diabetic foot ulcers 510 10 11 531
Refractory chronic osteomyelitis 123 183 306
Radio-induced lesions of soft tissues 21 99 120
Radiocystitis 194 614 49 857
Gynaecological Radiation injuries 184 137 5 326
ENT radiation injuries 44 457 40 541
Radio-induced proctitis / enteritis 77 149 33 259
Mamma radiation injuries 677 463 1140
Surgery and implant in irradiated 
 tissues of the head-neck 230 1080 16 7 1333

Various radiation injuries 143 464 607
Various 60 310 20 390
Sickle cell disease (trial) 57 2 59
Mediastinitis (trial) 6 6
Calciphylaxis (trial) 125 21 146
Ischemic ulcer (trial) 2 2
Total HBOT sessions 1904 4626 239 18 6787
New patients internal (AMC) 61
New patients external (non AMC) 118

breathes the compressed oxygen from the 
environment.

The multiplace is designed for several 
patients seated or supine (photo); the cham
ber is compressed with air and the patient 
breathes 100% oxygen from a mask or hood.4

Topical HBO (the application of 100% 
oxygen to the surface of the wound at 1 ATA) 
is less than optimal. The only RCT done to 
date showed no difference in healing rates 
between topical oxygen therapy and conven
tional treatment.3,22

Side effects
n Barotraumas (especially to the middle 

ear) are the most frequent side effect.
n Less frequent is transient myopia.
n Rare: convulsion.

Contra indications
n Pneumothorax, recent chemotherapy 

 (bleomycine, doxorubicin and adriamy
cin), severe respiratory diseases, claus
trophobia (monoplace!) and pregnancy.

n Malignancies are not a contra indica
tion.23

RESULTS
Since the 1960s patients have been treated in 
our center, following the experimental and 
clinical work of Boerema.17 In 2009 we treat
ed 179 patients (table 3) with a 50% cure ra
tio, 30% clinically significant improvements 
and 2% nonresponding.

18% of our patients stopped the HBOT 
prematurely due to various reasons.

The average number of treatments is 37 
(179/6787) overall, for wound patients 41 
(164/6746).Case 1: Diabetic foot ulcers. Before HBOT After HBOT 
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This result has been achieved in patients with therapy 
refractory wounds, mainly due to radiation damage and 
diabetes mellitus.

Research
Two types of problem wounds are currently being inves
tigated: postop mediastinitis and calciphylaxis.

The compliance problems with sickle cell patients have 
forced us to stop this trial.

We reported our preliminary analysis in calciphylaxis 
patients (table 4) at the ETRS 2009 conference.18

We presented a workshop on our results in wounds 
in irradiated tissues, at the EWMA 2009 conference.19
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CONCLUSIONS
Patient selection for HBOT should be executed carefully 
and according to accepted guidelines.

HBOT is not indicated for nonhypoxic wounds.4 
HBOT is an adjunctive treatment.4 

It is combined with careful attention to underlying 
diseases and optimal wound care. Improved results have 
been demonstrated in the healing of difficult and/or limb 
threatening wounds.

Two very recent trials have confirmed this: the HOD
FU trial with 57.4 % versus 25 % cure (p< 0,001)20 and the 
Early HBOT trial for reducing radiotherapy side effects, 
being significant for all parameters: swallowing (p=0.011), 
dry mouth (p=0.009), sticky saliva (p=0.01), eating in 
public (p=0.027) and pain in the mouth (p=0.0001).21
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ABSTRACT
Background: The use of microcarriers for kerati
nocyte culture for skin replacement therapy has 
advantages including rapid cell expansion and the 
elimination of trypsinisation. 
Aim: In this preliminary study, we compared two 
types of Gelatinbased microcarrier beads Culti
spherG® and CultispherS® to support and sus
tain keratinocytes in rotating and stirred culture.
Methods: Isolated keratinocytes were cultured in 
Rheinwald & Green medium and either Cult
ispherG or S in rotating tubes or in flasks on 
a magnetic stirrer. Keratinocyte attachment and 
proliferation were analysed at 4, 8, 12, 18, 24 
and 30 days. MTT and Acridine orange staining 
were used for cell observation and AlamarBlue® 
was used to quantitatively measure proliferation.
Results: CultispherG® and S® supported kerati
nocyte culture in rotating tubes as demonstrated 
by staining. AlamarBlue® reduction indicated 
cell proliferation until d18 when a decrease was 
observed. 

CultispherG® was used in stirred culture 
and staining demonstrated keratinocyte attach
ment and proliferation. Alamar Blue assay dem
onstrated keratinocyte proliferation with a slight 
decrease at d18 in static culture, and at d12 in 
stirred culture.
Conclusion: Microcarrier beads allow easy re
trieval and delivery of viable keratinocytes to the 
wound bed. CultispherG® and S® can be utilized 
for dynamic keratinocyte culture, and further 
work prior to an in vivo model will pave the way 
to clinical application.

INTRODUCTION
Skin plays an important role in protecting, insu
lating, providing sensory function, and maintain
ing the internal environment of the human body. 
Skin loss due to trauma or following burn injuries 
represents a major clinical challenge.1 The chal
lenge arises from the need to replace skin loss with 
either the patient’s own skin or materials similar to 
skin in either structure or function. Extreme cases 
of massive skin loss; for example those following 
major deep burn injuries, are life threatening, and 
the definitive management plan must provide ei
ther skin cover or skin replacement therapy.

Keratinocyte cell culture has been utilised as a 
form of skin replacement therapy for the last three 
decades. Since the early efforts of Rheinwald and 
Green2, the culture of keratinocytes in vitro has 
continued to develop. Keratinocyte culture can 
provide skin replacement therapy, specifically to 
the epidermis, following trauma and burn injuries.

Currently a wide variety of skin replacement 
modalities are available, which provide epidermal 
and dermallike structures for clinical application. 
Even with the multiple advantages these therapies 
have over conventional keratinocyte cell culture, 
the ideal skin replacement is still not available.3

Keratinocyte cell culture involves harvesting 
a small piece of skin, which is subjected to en
zymatic treatment (using dispase then trypsin), 
separating the epidermis from the dermis. The 
epidermis is then subjected to trypsin to isolate 
keratinocytes which can be seeded into plastic 
tissue culture flasks. Keratinocyte growth within 
the tissue culture flasks is supported by medium 
containing growth factors and lethally irradiated 
feeder cells (3t3 mouse fibroblasts). The process 
is labour intensive and time consuming, taking 
between 3 to 4 weeks. When keratinocytes reach 
confluency, keratinocytes are routinely harvested 
using trypsin enzymatic treatment which reduces 
proliferation.

Comparative analysis 
of two types of gelatin 
microcarrier beads 
For the culture of keratinocytes in vitro

Presented at the 
19th Conference 
of the European 

Wound management 
Association
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These drawbacks in the conventional keratinocyte cell 
culture have led to the development of alternative meth
ods.3 These methods aim to speed the lengthy cell culture 
process and avoid the need for trypsinisation prior to cell 
reapplication on the wound bed.

One of these alternative methods is the use of Micro
carrier beads for keratinocyte cell culture. Microcarrier 
beads were initially introduced by Van Wezel in 19674 for 
vaccine production and increased the rate of cell growth. 
Cell attachment to the microcarrier bead surface was opti
mised through the choice of bead material and electrostatic 
surface charging.

Throughout the last three decades, the use of microcar
riers in cell culture and tissue engineering has expanded 
to involve different types of cell culture including hepa
tocytes,5, 6 pancreatic islet cells,7 cartilage,8 bone,9 and 
skin.10

The availability of microcarriers from biodegradable 
materials, such as gelatin, paved the way for utilizing mi
crocarriers in keratinocyte culture for skin replacement 
therapy.

Recently, gelatin based microcarrier beads were used 
to support the growth of human keratinocytes in vitro 
without the need for feeder cells.11

Currently, there are two types of gelatin microcarrier 
beads available for cell culture Cultispher G® and Culti
spher S®. No reports in literature investigate comparing 
the two types of beads for the purpose of keratinocyte 
cell culture.

In this study, we compared two types of Gelatinbased 
microcarrier beads for sustaining keratinocyte cell culture 
and proliferation in vitro. Two types of culture were used, 
static and stirred cultures, with quantitative and qualitative 

measurement of proliferation. The aim was to establish a 
reliable method for keratinocyte culture in vitro without 
the need for trypsinisation prior to keratinocyte transferred 
to the wound bed for clinical application.

METHODS
Skin samples were obtained from discarded skin follow
ing procedures such as abdominoplasty and breast reduc
tion (with patient’s consent and local ethics committee 
approval: REC Q06/1907/81).

A small sheet of split thickness skin (approximately 
5 x 5 cms) was harvested using an electric dermatome and 
washed three times in HBSS® (Hank’s Buffered Salt Solu
tion, GIBCO BRL, Life Technologies, Paisley, Scotland). 
Skin was incubated in Dispase® (Borehringer Mannheim, 
Lewes, Sussex, England) at 37º C for 1 hour. The epi
dermis was separated from the dermis and incubated in 
trypsin® 0.25% (Difco Laboratories, Detroit, Michigan, 
USA) at 37º C for 30 minutes.

Standard Rheinwald & Green cell culture medium12 
containing Dulbecco’s Modified Eagle’s Media (DMEM), 
F12 + GlutamaxÔ, Foetal Bovine Serum, Australian/New 
Zealand (GIBCO BRL, Life Technologies, Paisley, Scot
land), and Hydrocortisone, Cholera Toxin 108 M Stock 
(SigmaAldrich Company Ltd, Dorset, UK), and Human 
Recombinant EGF 50mg/ml (Austral Biologicals, USA) 
was added to neutralise trypsin and the epidermis pipetted 
through a cell strainer. The supernatant was centrifuged 
and the cell pellet resuspended in culture medium.

Isolated keratinocytes were seeded in tissue culture 
flasks at a density of 1 x 10 per 75 cm flask with lethally 
irradiated mouse 3T3 cells at a density of 1 x 10 per flask.

Figure 1: Cultispher-G® and S® (MTT staining) Days 4, 8, 18 and 30
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Following primary expansion for 710 days, keratinoc
ytes were isolated from tissue culture flasks using trypsin® 
0.05%/EDTA 0.025% (GIBCO BRL, Life Technologies, 
Paisley, Scotland) and seeded onto either CultispherG® 
or CultispherS® (Sigma Aldrich Co Ltd, Poole, Dorset, 
England).

15 mls Falcon tubes® (Marathon Laboratory supplies, 
Park Royal, London, England) were used. 1.25 x 106 cells/
tube were added to 2.5 mls of medium and 2.5 mls of 
microcarrier beads solution (2 grams powdered beads/100 
mls PBS “Phosphate Buffered Saline”).

Tubes were incubated at 37° C in 5% CO2  and rotated 
360° 32 times every 24 hours.

CultispherG® was used for keratinocyte culture in 
magnetic stirrer flasks (“Cellspin” IBS Integra Biosciences, 
Zurich, Switzerland). The seeding density was 1 x 106 cells 
per 5 mls of microcarrier beads solution (2 gm/100 mls) 
in a total of 40 mls of culture medium.

The protocol for the stirred culture was as described 
elsewhere11 with some modifications to optimise cellular 
attachment. The culture was left static for 24 hours then 
rotated at 45 rpm for 40 minutes with 5 minutes static 
intervals from day 2. Initially, the culture is left static to 
allow for cellular attachment onto the surface of the beads, 
followed by interrupted stirring to agitate the culture al
lowing resting intervals within each cycle. 

At day 5, the total volume was increased to 100 mls, 
the speed increased to 50 rpm, and the rotator set to con
tinuous for constant culture agitation. Achieving the bal
ance between static and stirred time intervals is extremely 
important, as cellular attachment is allowed early followed 
by agitation promoting cellular proliferation.

On days 4, 8, 12, 18, 24 and 30, 100 mL of beads were 
added to 1:10 of either MTT (3[4,5dimethylthiazol2
yll2, 5diphenyltetrazoluin bromide) (VWR Scientific In
ternational, PA, USA) or Acridine Orange (SigmaAldrich 
Company Ltd, Dorset, UK) to visualise cells.

AlamarBlue® can successfully evaluate cellular health 
and is an indicator of cell viability. AlamarBlue® was 
added to 0.1 ml of keratinocytes and microcarrier beads, 
incubated at 37° C for 3 hours followed by reading the 
fluorescence or absorbance at 570 and 600nm. This is pro
portional to the number of viable cells and corresponds to 
the cellular metabolic activity. Finally, results were analysed 
by plotting fluorescence intensity (or absorbance) versus 
compound concentration.

RESULTS
Both types of Gelatin microcarrier beads CultispherG 
and S supported keratinocyte culture in rotating tubes, 
demonstrated by MTT and Acridine Orange staining. 

Figure 1 shows CultispherG and S with attached ke
ratinocytes after MTT staining at days 4, 8, 18, and 30. 
A reasonable number of keratinocytes is seen attached to 
the microcarrier beads.

Figure 3A: AlamarBlue® reduction Cultispher-G® and S®

Figure 2: Cultispher-G® and S® (AO staining) Days 4, 8, 18 and 30
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Figure 2 shows similar findings as keratinocytes are 
seen attached to microcarrier beads (CultispherG and 
S) following staining with Acridine Orange at Days 4, 8, 
18 and 30. 

Successful Keratinocyte attachment to both types of 
microcarrier beads started from as early as day 4 and con
tinued throughout the following time points.

AlamarBlue® reduction in the early time points indi
cated progressive cell proliferation. At day 18 a decrease 
in keratinocyte was observed followed by an increase in 
proliferation (Figure 3A)

Based on the initial qualitative and quantitative data, 
showing slight advantage for using CultispherG, the 
former was chosen for keratinocyte culture in a magnetic 
stirrer flask.

MTT and AO staining demonstrated keratinocyte 
attachment and proliferation. throughout different time 
points (Figure 4). AlamarBlue® assay demonstrated pro
gressive keratinocyte proliferation. A slight decrease in 

proliferation was noticed at day 12, which was followed 
later by an increase (Figure 3B).

Both sets of quantitative and qualitative data show that 
both CultispherG and S support and maintain keratino
cyte culture in static conditions. CultispherG supported 
keratinocyte growth in stirred culture conditions.

DISCUSSION
Microcarrier beads have been used to support cell culture 
for almost four decades and their use to support keratino
cyte culture provides a novel tissue engineered approach 
to cutaneous wound repair. Viable cultured keratinocytes 
transferred on beads to the wound bed can be used for 
skin replacement therapy in various conditions of skin 
loss or breakdown.11

Skin trauma, burn injuries, or conditions causing full 
thickness skin loss continue to represent a challenge in 
clinical management. Skin due to its unique characteristics 
and functions needs replacement with a similar structure, 

Figure 3B: AlamarBlue® reduction Cultispher-G® Figure 5: SEM Cultispher-G

Figure 4: Cultispher-G® (MTT and AO staining) Days 4, 8, 18 and 30
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ideally a skin graft i.e. skin sheet harvested from a different 
site. The lack of availability of sites for skin graft harvest
ing, particularly in extensive burns is a major obstacle.13

Most types of skin replacement therapy aim to deliver 
viable keratinocytes to areas of skin loss. Keratinocytes 
are harvested from tissue culture flasks prior to applica
tion using trypsin, leading to increased fragility of the 
newly formed epithelium on the wound surface. Trypsin 
damages keratinocyte anchoring proteins and affects their 
take ratio.10

The main advantage of utilizing microcarrier beads 
for keratinocyte cell culture is avoiding “trypsinisation”, 
hence delivering lessfragile and more actively proliferating 
keratinocytes to the wound bed.

Cultured keratinocytes on microcarrier beads have 
been reported to promote healing of leg ulcers in a ran
domised controlled study.14

The growth of keratinocytes without feeder cells on 
gelatin microcarrier beads has also been reported,11 which 
avoids the use of murineorigin fibroblasts from human 
keratinocyte cell culture without compromising growth 
and proliferation.

In this preliminary experimental study, we compared 
two types of gelatinbased microcarrier beads to support 
and maintain keratinocyte cell growth and proliferation in 
vitro. The choice of CultispherG® and S® relied on the 
biodegradability of the gelatin microcarrier beads and their 
microstructure (Figure 5) with multiple pores amplifying 
the area available for cellular attachment. All these charac
teristics may play a vital role in future invivo applications.

In this study, qualitative and quantitative assessments 
of keratinocyte growth on the microcarrier beads were used 
and provided clear evidence that the beads support ke
ratinocyte growth and maintain proliferation. Both types 
of beads were similar with marginally better keratinocyte 
culture support provided by Cultispher G®.

Previous in vitro studies highlighted the need for agi
tated culture to maintain cellular attachment and prolif

eration within microcarrier cell culture.15,16 Static culture 
is unlikely to achieve the same results while using micro
carrier beads. Hence our modified protocol for using the 
stirred culture, where initially a rest period allows cellular 
attachment followed by interrupted agitation then con
tinuous agitation to promote cellular proliferation.

In the initial phase of our study, we used a cell rotator 
to compare the two types of microcarrier beads. Whilst 
both beads maintained and supported keratinocyte cell 
growth, Cultispher G® showed a slight advantage with 
higher Alamarblue® absorbance. As a result, in the second 
part of the study, Cultispher G® was used in the stirred 
culture.

The use of the MTT and Acridine orange staining 
demonstrated keratinocyte attachment to the surface of 
the beads from as early as day 4 and was maintained up 
to day 30.

Quantitative assessment using Alamar Blue® supported 
the other findings and showed increased proliferation till 
around day 18 when a slight decrease was noted (in the 
static culture). On the other hand, the decrease in the 
stirred culture was around day 12. 

Previous studies have shown that there is wide variation 
in cellular behaviour during microcarrier cell culture.17 
This is due to the shear stress effect of the stirred culture 
antagonising cellular attachment to the microcarrier bead 
surface. 

In our study, the slow in proliferation noted around 
d12 in stirred culture, and d18 in static culture could be 
due to changes in cellular attachment to the surface of the 
beads. The time point is similar to keratinocytes achieving 
sheet confluency when cultured in tissue culture flasks. 
This could also suggest a slow phase of cellular prolifera
tion around the two weeks time point, followed by an 
increase in the third week.

The findings from this study are mainly in vitro, and 
more work is needed to develop and optimise keratinocyte 
cell culture on microcarrier beads before an in vivo animal 
model, paving the way to clinical application.
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Implications for clinical practice
Skin replacement therapy remains an area of research 
with high potential for future clinical applications. The 
wide scope of conditions which could benefit from an 
alternative to skin grafting cannot be underestimated. 
From chronic wounds, leg ulcers, posttraumatic skin 
loss to burn injuries, all these clinical conditions affect 
millions of patients worldwide.

The aim has always been to provide skin replace
ment therapy which will promote wound healing, 
integrate into epidermis and dermislike structures to 
maintain the functions of the skin barrier. Such therapy 
has to be provided within a short time frame, and be 
able to deliver viable cells to the wound bed. Success
ful treatment will lead to shorter hospital stays, faster 
patient rehabilitation, and improved morbidity with a 
subsequent reduction in healthcare delivery costs.
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Further Research
Future research in the field of keratinocyte cell 
culture continues to be challenging and more work 
is required to improve cell viability and speed de
livery to the wound.

Further research will look at different types of 
materials for the microcarrier beads, growing cells 
without preexpansion, usage of defined mediums, 
and application techniques.

The use of microcarrier beads for keratinocyte 
culture and delivery is a relatively new area of re
search and in-vivo model is the next step prior to 
a randomised controlled clinical study.
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INTRODUCTION
Danish communities face a substantial challenge 
in wound care within the next 10 years – 80% of 
wound care takes place within home care settings 
and due to demography, higher life expectancy 
and increased lifestyle problems such as over
weight and diabetes, a rapid increase of wounds 
is expected together with a demand for optimal 
treatment from the population. This was one of 
the conclusions at a Danish conference on health 
economics and wound care held in October 2009. 
The participating parties also concluded that 3.3 
mill. d.kr. equivalent to 440 mill € is spent every 
year on wages for wound care in the communities, 
plus an additional 174 mill kr. equivalent to 23.2 
mill. € for wound care products.1

Due to a municipal merger and the financial crisis 
in Denmark, the communities’ finances are quite 
overstretched and new ways of reducing expenses 
need to be found.

We need to take action through improved pre
vention and wound care. New scientific results, 
position documents and evidence based guidelines 
are presented to us year after year at wound con
gresses worldwide – but if guidelines do not reach 
the nurses and carers, who are responsible for the 
prevention and care of wounds in daily life, results 
of scientific research and the guidelines, have little 
value. Who could disagree? The challenge is to 
find out how to build a bridge between evidence 
based knowledge and daily prevention and care 
– management of knowledge.

Evidence based guidelines 
– how to channel relevant knowledge into the hands of nurses and 
 carers who are treating patients in daily life.

Wound care specialist education for nurses (Tissue 
Viability Nurses) and telemedicine are some of the 
approaches in Denmark. Tissue Viability Nurses 
care for problematic wounds and telemedicine is 
an effective tool for cooperating with doctors and 
specialists.2

As 80% of wounds are treated by nurses in home 
care settings, many wounds can be prevented if 
the carers, who care for people who have not yet 
developed wounds, recognize the early signs, are 
alert and know when to call the nurse. The nurses 
must then react correctly with preventative meas
ures and treat wounds according to evidence based 
knowledge.

Often the Tissue Viability Nurses have the 
responsibility of educating their colleagues and 
carers. Preparation is time consuming; therefore 
careful consideration is needed when choosing 
which knowledge is necessary for each group of 
personnel. Classroom teaching needs planning – 
appropriate rooms have to be found, large groups 
of personnel need to be taken out of the duty rota 
and the need for temporary workers has to be 
considered. Often the sessions have to be repeated 
because of staff not being able to attend due to 
shifts, sickness and holidays and a 15% replace
ment of health care personnel per year.3

Due to these issues, and the financial crisis, educa
tion is unfortunately often neglected. This seems 
to be a general problem. Seven communities con
sulted on this issue stated that they do not spend 
sufficient time on educating their personnel in 
wound care because of resource problems. 

Also, the effect of education carried out in the 
primary healthcare sector is seldom evaluated. 
However a master project in the community of 
Gentofte in Denmark 1999 showed a reduction 
of time used for wound care, from 68% of nurse 
time to 38%, by educating all personnel – but the 
project was not followed up, and further results 
are not known.4 A recent project between the 
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Woundhealing Resource Center Bispebjerg, Copenha
gen and a community setting demonstrated the benefits of 
training in wound care management through a three day 
course for nurses, but also showed that increased wound
care knowledge does not necessarily change practice.5

We have not found any projects which have published the 
costs (hours) of teaching large groups of staff in preven
tion and care of wounds in a traditional way (classroom 
or bed side).

The Danish ministry of science recommends elearning 
as a time economical and flexible method of educating 
large personnel groups – this would seem to be a solution 
for home care settings, but elearning courses do not get 
seen by themselves.

A concept built on the need to channel knowledge into the 
hands of the nurses and carers in a time economical and 
flexible way has been developed over a period of 10 years 
and has proven to be effective. The aim is to continuously 
educate and update all personnel at different levels in basic 
“need to know” wound management and prevention based 
on “tailor made” elearning courses.

THE CONCEPT
The concept can be described in four steps.
The concept is implemented in the daytoday operation 
of the home care settings in order to reach high sustain
ability, as opposed to results from other projects, which 
are often lost when the project period is over. 

Step 1
A baseline analysis is carried out in cooperation with the 
community nurses. The figures are compared to other 
communities and international results (benchmarking*). 
Benchmarking and comparing with others keeps the com
munity on the track, can motivate for further investiga
tions into own procedures (ex. audits) and form the basis 
of the annual local strategy for the prevention and care 
of wounds. 

Step 2
A simple wound organization is made to ensure that e
learning courses are seen, tests are taken and evaluation 
carried out. 

Local key persons form a working group (Tissue vi
ability nurse/s and ad hoc key persons).

Each group of staff has their own manager, who par
ticipates in kick off meetings, which are the beginning of 
each elearning “viewingperiod”.

Step 3
Standard elearning courses based on recommended guide
lines and new scientific results are adjusted to the products, 
aids and procedures of the local community. 

Courses for carers focus on prevention and nurses learn 
about prevention and treatment. 

All groups see their elearning courses following an an
nual calendar planned in cooperation with the community 
and adjusted to other activities. 

A test completes each course and a learning manage
ment system enables reports to be made.

Each group of staff has their own manager, who at all 
times can follow the progress of their own group. 

Reports describe the problem areas and the need for 
further specified classroom/bedside education on specific 
items (blended learning), where the advantages of tradi
tional learning can be used – the dialogue. An example 
could be; positioning for people at risk of developing pres
sure ulcers, if the report had shown that was a problem 
area.

Step 4
The analysis is repeated and the results compared with the 
baseline analysis showing the effect of the concept dur
ing the past year. Benchmarking is carried out comparing 
results with other communities and studies and evidence. 
A strategy for the community is proposed.

The courses are updated when necessary with new 
evidence, guidelines, scientific results and information 
on products from different companies and once a year 
the courses are updated with new information from the 
communities in cooperation with the working group.

If the analysis shows an increase of wounds, the reason can 
often be found. In one community which had been using 
the concept for three years, the number of wounds sud
denly increased – the analysis showed a substantial increase 
of traumatic wounds – it was suggested to look into the 
patient data in order to determine the backgrounds and if 
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connected with falls in the elderly – then to proceed with 
priorities of efforts f.ex. courses on prevention of falls in 
the elderly.

Another result in the baseline analysis showed an above 
average number of venous leg ulcers. It was suggested to 
start efforts in implementing the guidelines on manage
ment and prevention of venous leg ulcers and after one 
year the efforts were shown to have had a positive effect 
– the analysis showed a decrease in number of venous leg 
ulcers of 62% (see below: Guldborgsund Vest)

The system was developed in the community of Soroe in 
Denmark and has been used here for the past 10 years. 
In that time it has developed from a simple paper folder 
system to an internet based educational system including 
LMS and benchmarking which is coordinated with the 
community’s healthcare plans. Annual evaluations are car
ried out in the communities and are taken into account for 
further development of the system. The Soroe community 
has obtained excellent results by using the system and is 
used as the comparison community in the benchmarking 
system, as the percentage of nurses time used for wound 
care was just 9.6% in 2006. Elsewhere in Denmark it 
is estimated that the percentage of nurses’ time used for 
wound care is between 25 to 50%6 which is in accordance 
with the benchmarking results carried out.7 The concept 
is based on the principles of Kvalicare carrying out the 
work and the wound organization providing information.

RESULTS
A consequence of the municipal merger in Denmark in 
2006 was that the community of Soroe was merged with 
two other communities both having a substantial number 
of wounds. The results for Soroe (below) are from the 
merger (baseline analysis) and after one year. Three other 
communities have used the system for more than one year 
and one community has had a pilot project in part of a 
large community. The results are listed below:

 

All figures are based on the communities’ own informa
tion.

Soroe 
28.366 inhabitants

Baseline 
analysis

Result after
one year

Difference

Number of wounds treated in 
the homecare setting. 84 59 25

Wounds / 1000 inhabitants. 2.96 2.07 0.89
Number of wounds exceeding 
one year’s duration 19 15 4

Number of wounds with daily 
change of dressing 26 12 14

Soroe merged with two communities when the baseline 
analysis was made. The two merging communities had 
a substantial number of wounds compared with the old 
Soroe community.

40 nurses, 48 nurses assistants, 320 carers and 80 stu
dents are employed in the home care setting.

Aalborg NV 
30.700 inhabitants

Baseline 
analysis

Result after 
one year

Difference

Number of wounds treated in 
the homecare setting. 122 84 38

Wounds / 1000 inhabitants 3.97 2.73 1.24
Number of wounds exceeding 
one year’s duration 14 18 -4

Number of wounds with daily 
change of dressing 20 16 4

55 nurses, 433 nurses assistants and carers are employed 
in the home care setting.

As a result of these achievements the community of 
Aalborg decided to implement the system in the entire 
community of 195,145 inhabitants.

Langeland
14.223 inhabitants

Baseline 
analysis

Result after 
one year

Difference

Number of wounds treated in 
the homecare setting 94 80 14

Wounds / 1000 inhabitants 6.61 5.62 0.99
Number of wounds exceeding 
one year’s duration 18 17 1

Number of wounds with daily 
change of dressing 55 32 23

Issues concerning IT, stability of courses and changing 
the Tissue Viability Nurse resulted in delays and the year 
plan was adjusted. The results were obtained over an 18 
month period.

34 nurses, 52 nurses assistants and 259 carers are em
ployed in the home care setting. 
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Aabenraa
60.151 inhabitants

Baseline 
analysis

Result after 
one year

Difference

Number of wounds treated in 
the homecare setting 164 137 27

Wounds / 1000 inhabitants 2.73 2.27 0.46
Number of wounds exceeding 
one year’s duration 27 27 0

Number of wounds with daily 
change of dressing 56 28 28

Aabenraa started out with a very low occurrence of wounds 
/ 1000 inhabitants. In spite of this there was room for 
improvement.

141 nurses, 272 nurses assistants, 775 carers and 190 
 students are employed in the home care setting.

Pilot project
Guldborgsund Vest 
17.000 inhabitants

Baseline 
analysis

Result after 
one year

Difference

Number of leg ulcers treated in 
the homecare setting. 21 8 13

Number of leg ulcers exceeding 
one year’s duration 7 2 5

Number of leg ulcers with daily 
change of dressing 0 1 -1

In Guldborgsund the pilot project only included the 
course “leg ulcers”. Therefore only data on leg ulcers is 
presented here. The project did not last a full year.

23 nurses, 40 nurses assistants and 138 carers are em
ployed in the home care setting.

The Learning Management System provides information 
for each community and shows today that an average of 
75.2 % of the personnel has seen their courses. 

Due to the reduction of changing frequency, costs can 
be reduced by both time for dressing changes, wound 
dressings and time for transportation. In this calculation, 
the price per nursing hour is set at 450 kr/60.45 e (Tina 
Jørgensen, Danish community’s national association.)
Price per change of bandage materials 49.46 kr/6.64 e 
(Danish study 2006).8

Transportation time is set at 10 min per visit (Posnett 
– an English survey).9

Price reduction per year
Soroe 223.536 e
Aalborg NV 213.996 e
Langeland 193.766 e
Aabenraa 283.842 e
Guldborgsund Vest  47.466 e

There is still potential for reducing costs in these com
munities. In 2006, before the municipal merger, the com
munity of Soroe reached 2.01 wounds / 1000 inhabitants 
keeping costs at a minimum, by channeling knowledge 
into the right hands. 

SUMMARy
It is possible to reduce the number of wounds and people 
who suffer from having wounds by systematically educat
ing personnel in prevention and treatment guidelines as 
an implemented part of operating a community’s health 
organization in an economical and flexible way. 

Yearly analysis creates awareness and pinpoints problem 
areas which need to be addressed and which can form the 
basis of the yearly strategy.

More communities have chosen to use this system and 
it will be interesting to see if their results follow the same 
pattern. The system can be used for many areas other than 
wound care, and several other courses are under develop
ment.

The calculations can be seen on www.kvalicare.dk  m

*KvaliCare has carried out 13 baseline analysis in different communities in Denmark 
covering an area of over 500,000 inhabitants. The combined results are used for bench-
marking and can be seen on www.kvalicare.dk 
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SUMMARy
Considering the reported prevalence of pressure 
ulcers in German hospitals and residential nursing 
homes of up to 40%, the number of proceedings 
presented to the Expert Committee for Medical 
Malpractice Claims of the North Rhine district, 
Germany, is comparatively few. The rate of com
pleted proceedings doubled in the period from 
2004 – 2007, compared to 2000 – 2003, from 
0.5% to 1.2%. The rate of acclaimed treatment 
errors decreased from 44%, which was significant
ly higher than average, to 27% in the same period. 
Frequent treatment errors consisted of a lack of 
risk evaluation, inadequate intervals of bedding 
and insufficient control and documentation of 
individual pressure ulcers. 

The development of pressure ulcers cannot be 
prevented in every case. Pressure ulcer prophylaxis 
is part of the Standard of Care and its documenta
tion is mandatory. Insufficient or complete lack 
of documentation can cause a shift of the burden 
of proof. Doctors are responsible to manage and 
control each patient’s risk for pressure ulcers, to 
initiate prevention and to regularly check the ef
ficacy of all strategies.
Key words: Pressure ulcer, prophylaxis, standard 
of care, treatment errors, documentation

INTRODUCTION
For the last three decades the extrajudicial expert 
opinion proceedings of the Expert Committee for 
Medical Malpractice Claims of the North Rhine 
district, Germany, have been serving to settle 
doctorpatient relationships. Systematic analyses 
of accusations and errors provide valuable data for 
the prevention of treatment errors and doctors’ 
liability disputes. Through assessments it is pos

sible – without utilisation of the judicial authority 
– to settle over 85% of disturbed doctorpatient 
relationships.

PRESSURE ULCER RISKS
A pressure ulcer is the damage of tissue through 
longterm pressure. The pressure causes a lack of 
blood flow. Typical locations are found over the 
sacroiliac joint and the buttocks, the ankles and 
heels, the elbows, the lateral trochanter major of 
the thigh, the shoulder blades and at the back 
of the head. Apart from longterm pressure as a 
major causative factor, there are further systemic 
and local factors which can significantly promote 
the development of a pressure ulcer (Table 1). 
To be able to assess these varied causative factors 
correctly, socalled Scores have been developed, 
which are scales for the assessment of a pressure 
ulcer risk. Despite there not being any generally 
binding Scores for German hospitals and nurs
ing homes to date, these Scores are helpful in the 
standardisation of the risk assessment and should 
be used in clinical routine.

CARE DEMANDS
Whilst simple prophylactic measures are sufficient 
with a medium pressure ulcer risk, more exten
sive measures are needed with a high or very high 
pressure ulcer risk. Simple prophylactic measures 
consist of early mobilisation and, thus, avoidance 
of the above mentioned longterm pressure loads. 
Of importance are careful skin care of the predi
lection points, avoidance of dampness of the skin 
and of friction and shearing force. 

If mobilisation is not possible, then regular 
bedding (change of positioning), according to 

Lack of due diligence  
in the prophylaxis of  
pressure ulcers?
This paper was first published in the German Journal 
Wund Management 2009 (2);2: 54-57.
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plan every two hours, has to be carried out. If a change of 
positioning is not possible, i.e. with injuries, post surgery, 
or because of a lack of understanding and cooperation 
of the patient, then special pressure ulcer mattresses are 
helpful. 

The treatment of pressure ulcers
If a pressure ulcer has developed, then it is often extraordi
narily difficult and protracted to get the ulcer to heal with 
topical measures. With smaller, limited ulcers conservative 
measures for pressure release are in the foreground. With 
large ulcers, on the other hand, deep or even infected skin 
necroses have to be cut out. Although cleansing can be 
achieved by active coal and silver compressions, alginate 
and polyurethane foams, healing can often not be achieved 
by these measures alone. It is important to achieve granula
tion with neovascularisation. According to a graded con
cept, vacuum sealing can be applied specifically. The ques
tion of a skin or reconstructive surgery to cover the defect 
should also be discussed with a plastic surgeon early on. 

ESTABLISHED ERROR
Given the reported prevalence of up to 40% in German 
hospitals, accusations regarding the prophylaxis of pressure 
ulcers are only rarely made. In 2004 – 2007, compared to 
2000 – 2003, the proportion of completed proceedings 
regarding this more than doubled from 0.5% to 1.2%. 
Fortunately, the treatment error rates which were signifi
cantly above average of proceedings at 44% in 2000 – 
2003 decreased to 27% within the last four years.

Assessment applications dealing with the development 
or treatment of pressure ulcers involved 94% hospital doc
tors, of which 12% were employed by university hospi
tals. The accusations were made mostly against surgeons 
(29%), followed by internists (23%), orthopaedic surgeons 
(15%), A&E surgeons (8%) and geriatricians (8%). 

Treatment errors were finally found with four general 
surgeons, internists and orthopaedic surgeons each, as well 
as with one A&E surgeon, one geriatrician, one neurolo
gist, one radiologist, one urologist and one general physi
cian. In the medical histories examined by the advisory 
committee it was especially noticeable that patients at risk 
were not recognised as such, also that the bedding intervals 
were too long and monitoring of the findings was scarce. 
The individual errors established in the proceedings are 
clarified with the help of the following case reports (table 
2). It is, of course, obvious to all involved that the techni
cal quality of performed measures cannot be established 
in written assessment proceedings. The monitoring of this 
is the job of the quality control of the care and training 
standard of each house. 

CASE STUDIES FOR ERRORS IN THE 
PROPHyLAxIS FOR THE PREVENTION OF 
PRESSURE ULCERS

1. Lack of risk factor assessment
In a cardiac, dement, bedridden and incontinent 79year
old patient with a subcapital upper arm fracture it was 
recognised as a treatment error that an assessment of the 
pressure ulcer risk according to the Norton scale, which 
had been introduced into the appropriate house, had not 
been carried out, despite the very high risk. This scale was 
included in the file, but was not filled out. The nursing 
report only reports an exercise treatment of the injured arm 
on the third day of treatment. For the third and fourth day 
it was reported that mobilisation was hindered. On the 
fifth day pressure damage in the buttock area was noted, 
which was treated with hydrocolloid dressings. From the 
eighth day to discharge on the sixteenth day bedding on an 
alternating pressure mattress was carried out. At this point 
a Grade II – III pressure ulcer was already established. As 
neither sufficient measures for the prophylaxis had been 
arranged, nor early treatment measures been initiated, the 
doctors were liable for the extent of the skin damage and 
the healing process. 

2. Lack of prophylaxis, despite risk factors 
In a significantly underweight, 53yearold, female patient 
(BMI 17.7) with a paraparesis of the legs due to several 
years of multiple sclerosis, who had been admitted with a 
pretrochanteric thigh fracture, a Grade II pressure ulcer 
on the right heel was found on the 6th day. Up to that 
point there was no note of a pressure ulcer risk assessment 
and resulting pressure ulcer prophylactic measures in her 
notes. Due to the fact of the nondocumentation it had to 
be concluded that this had not happened either. 

3. Prophylaxis only carried out partially
In a highrisk, 87yearold, multimorbid, insulinde
pendent and mainly bedridden patient with severe acute 
bronchitis 4 Grade III – IV pressure ulcers developed in 
the sacral and heel areas. Documentation demonstrates 
pressure ulcer prophylaxis by bedding during the day and 
putting on cream onto the predilection spots until day 8. 
According to the nursing report, on day 8 redness and a 
small open wound were shown to the doctor in charge and 
it was noted that no order (for treatment) was given. On 
day 10 a pressure ulcer mattress was applied and on day 
11 a surgeon was called in for advice who recommended a 
continuation of topical treatment. On discharge on day 12 
a recommendation to the GP was made which read “Hy
drocol/Sorbalgon on the buttock”. The GP readmitted 
the patient four days later for surgical wound treatment.
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Lack of care was established in that the pressure ulcer 
risk had not been assessed, a bedding plan with the fre
quency of repositioning and the performed kind of bed
ding was missing, and there was not bedding carried out 
during the night. According to the notes, there were no 
doctor’s orders for treatment after pressure ulcer develop
ment. The utilisation of the antipressure ulcer mattress 
had been too late. Therefore the development and progress 
of the pressure ulcers was the responsibility of the doctors. 
As there was no discharge letter described, it could not be 
decided by the committee whether at this point surgical 
intervention had already been necessary. 

4. Pressure ulcer development not noted due to lack of 
monitoring
In a patient with known arterial circulation problems and a 
chronic ulcer in the area of the Achilles tendon after a skin 
graft after a war injury a bandage was applied at the end 
of a knee prosthesis exchange operation – of which kind 
has not been noted – which was changed for the first time 
three days post op. At this point a Grade II  III pressure 
ulcer of 4cm length on the heel and a bluish discoloura
tion of the grafted skin were found. The positioning of the 
leg up to that point had not been documented. Doctors’ 
orders for absolutely pressurefree positioning and termi
nation of the first bandage check were not given. 

CASE STUDIES FOR ERRORS IN THE 
TREATMENT OF A PRESSURE ULCER

1. Lack of patient guidance
If a pressure ulcer triples within three months with regular 
outpatient treatment with ES compresses, Fixomull und 
Fucidine gauze, as well as temporary prescription of an 
antibiotic, and if the doctor gains the knowledge that the 
patient, due to unreasonableness, is treating the wound 
with kitchen paper and products from the chemist, he has 
to be accused of not having initiated professional help with 
regular bandage changes and of having failed in the ap
plication of adequate bandaging. After a change of doctor 
a healing occurred after five months. 

2. Lack of accompanying pain relief treatment
In this case the patient partially refused beddingaids and 
nursing measures, mainly due to pain. Even if, as docu
mented in the documents, these measures were refused by 
a partially mobile, multimorbid patient after intensive 
therapy due to severe pneumonia, it has to be assumed 
that nursing measures were not implemented with the 
necessary intensity and that the pain experienced with bed
ding (repositioning) was not treated sufficiently. Firstly, 

the patient would have tolerated the measures better with 
sufficient pain relief treatment and secondly, the sacral 
pressure ulcer which developed only one week after trans
fer from the intensive care ward could not have reached 
a Grade IV after only 11 days. The doctors’ fault after a 
healing period of nine months, with several surgical in
terventions with scar development, was judged to be 2/3.

3. Lack of monitoring of measures
According to the documents, the Grade II pressure ulcer of 
the lowbackperineum area in a moderately cooperative, 
72yearold patient with a high pressure ulcer risk deterio
rated rapidly due to a faulty antipressureulcer mattress 
which went unnoticed for four days, despite otherwise 
proper prophylaxis. After the exchange of the bedding help 
a significant regression was achieved quickly. 

4. Insufficient discharge examination
In this case 28 hours after discharge of a patient with a 
very high pressure ulcer risk the mobile nursing service 
found a Grade II pressure ulcer which developed into a 
Grade III pressure ulcer worthy of surgical intervention 
within the next 48 hours. This fast development argues 
for a lack of care already in the hospital where, according 
to the discharge report, the patient was discharged free 
of any skin lesions. This was supported by the fact that, 
although the necessity of bedding had been documented 
in the patient notes, a documentation of the performed 
measures and a bedding plan did not exist. 

The jurisdiction had to assume, therefore, that no 
prophylaxis was carried out and the final documentation 
of the discharge situation was false. 

CONCLUSION:
In Germany the doctor in charge has to make sure that the 
patient does not develop a pressure ulcer in the frame work 
of medical treatment. The responsibility for the patient 
lies with the doctor and not with the nurses, even though 
nurses are often in charge of the implementation of pro
phylactic measures. If treatment errors in the prophylaxis 
are found the doctor is possibly liable for all consequences 
of insufficient treatment, especially if this has not been 
documented (shifting of the burden of proof ): in the 18 
proceedings which were completed with the establishment 
of treatment errors within the last four years, there were 10 
Grade II, five Grade III and four Grade IV pressure ulcers 
with partially long healing processes for which doctors 
had to be liable. Altogether skin grafts had been carried 
out in four patients.

The lifting of the duvet with a brief turning over of 
patients at risk should be part of the routine of the daily 
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doctors’ ward round, in order to view the predilection 
points for pressure ulcers. If this is not simply possible in 
multimorbid intensive care patients, the viewing of the 
predilection points has to be built into the daily care plan. 
Often a doctor with an experienced eye can recognise the 
risk factors of a patient at first sight and can then arrange 
and monitor the appropriate care measures. However, both 
in the hospital and the home environment appropriate risk 
scales are available for a better evaluation of the risk and 
comprehensive documentation.

Partially mobile patients can be motivated through very 
simple measures, i.e. walking round their chair, to keep 
mobile, according to their abilities. In all cases sufficient 
documentation of both the risk factors and the appropriate 
measures, as well as the efficacy of those measures, is of 
great importance. If bedding measures are not tolerated 
due to pain or lack of compliance, then solutions have 
to be looked for. It is often rightly surprising for relatives 
that a large pressure ulcer that could be healed by those 
in charge of the aftercare, should not have been able to be 
prevented in its progression. 

Even though special mattresses are associated with con
siderable costs, they do often prevent extensive treatments 
with complaints lasting for months. Obviously not every 
pressure ulcer can be prevented. However, in the interest 
of the patient all possibilities have to be utilised to this 
end. The doctor has to be informed about a deterioration 
of the findings, so that appropriate measures can be ar
ranged purposefully and in good time. Good cooperation 
of everybody involved is necessary to achieve this.  m

Table 1: Listed are systemic risk factors associated with the devel-
opment of pressure ulcers
n Immobilisation and confinement in bed
n Malnutrition and dehydration. 
n Paraplegia or continuous analgesia via epidural catheter 
n Contraindications to a change in positioning, 

i.e. pelvic ring fracture. 
n Diabetes mellitus causes micro and macro angiopathies 

through polyneuropathy and the development of pressure ulcers 
through a reduced immunodeficiency. 

n Local risk factors are especially skin macerations through 
dampness, i.e. through wetting or soiling.

Table 2: Proceedings subjected to Expert Committee for Medical Malpractice Claims 

Period Total Number of Proceedings Proceedings dealing with Pressure Ulcers

n Acclaimed 
treatment 

 errors

Rate of  Acclaimed 
treatment errors

n Rate of total 
 Proceedings

Acclaimed 
treatment er-

rors

Rate of Acclaimed 
treatment errors

2004 - 2007 5.466 1.808 33.1% 66 1.2% 18 27.3%

2000 - 2003 4.466 1.590 35.6% 23 0.5% 10 43.5%

1996 - 1999 4.705 1.659 35.3% 21 0.5% 7 33.3%

Table 2 Acclaimed treatment errors regarding pressure ulcer

Total number of proceedings subjected to the Expert Committee for Medical Malpractice Claims in the years 2004-2007 5.466

– those associated with acclaimed mistakes considering pressure ulcer prevention or treatment 18

Specific Mistakes (multiple answers included): 

Lack of procedures to prevent pressure ulcers despite known risk factors 12

Lack of indicated risk estimation 10

Ignorance of developing pressure ulcers due to insufficient awareness 10

Insufficient procedures of pressure ulcer prevention 5

Medical malpractice of pressure ulcer 4

Insufficient physical investigation and documentation at discharge 1
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BACKGROUND
The amount of comprehensive prevalence data 
for socalled problem wounds or chronic wounds 
is still limited in Denmark as well as in several 
other European countries. These data are signifi
cant in relation to the understanding of resource 
use associated with wound care. In Denmark, sev
eral hospitals have, in recent years, put a greater 
emphasis on prevention of wounds, including 
through the creation of posts of specialised wound 
nurses, who are responsible for consultancy and 
quality assurance of the prevention and treatment 
of wounds across departments. The basis for this 
article is that in recent years a number of preva
lence studies of pressure/pressure ulcers have been 
carried out in hospitals all over Denmark. The 
studies are mostly carried out by specially trained 
wound nurses with a view to optimising their ef
forts and monitoring the results. With the excep
tion of the study from Bispebjerg Hospital, these 
studies were undertaken for internal use and have 
not been published. At the initiative of EWMA 
(The European Wound Management Association) 
and DSFS (Danish Society of Wound Healing), a 
number of these surveys have now been reviewed 
together for this article. 

Data from the following studies are included in 
the article (ordered by year):

PURPOSE
The purpose of the six respective prevalence stud
ies has been to obtain a snapshot of the number 
of pressure ulcers in hospitals in order to improve 
prevention and treatment of pressure ulcers. In 
addition, the hospitals wanted to record how and 
when patients were screened for risk of pressure 
ulcer development, as well as what kind of pres
sure redistribution was offered to patients in the 
supine (all studies) and sitting position, including 
heel relief (5 studies). They also wanted to find 
out whether the pressure redistribution used was 
established according to local guidelines for the 
grade of pressure ulcers recorded. The patients 
included in the studies were selected on the basis 
of the following criteria: 

Inclusion Criteria
Patients aged 15 and older employing walking aids 
and who were hospitalised at a somatic depart
ment were enrolled in all studies. The following 
departments are either deselected or the special
ity does not exist in a number of the included 
hospitals: gynaecology (5 studies), obstetrics (5 
studies), intensive care and oncology. The fact 
that some departments with potentially many 
patients who are at risk of pressure ulcers have 
been deselected in some of the studies may have 
influenced the prevalence data. In one study, all 
hospitalised patients were included on the study 
day. If the patients were absent or otherwise un
able to participate, their patient records were in
cluded in the study instead. Since all studies found 
a lack of documentation on pressure ulcers, the 
review of the records cannot not be equated with 
a study and thus there may be a bias in the results 
of this study. However we estimate that the total 
number of patients enrolled in the studies is suf
ficient to provide a realistic picture, despite these 
differences. 

Six prevalence studies for 
pressure ulcers

Prevalence studies of pressure /pressure ulcers
Susan Bermark, Vonnie Zimmerdahl & Kirsten Müller  
Bispebjerg Hospital

2002 
2005

Rikke Trangbæk, E. Vestergaard & E. G. Vestergaard,  
Regionshospital Viborg, Skive, Kjellerup

2004

Jette Palmberg
(Kirsten Steen Pedersen & Marianne Andersen),
Vordingborg Kommune & Storstrømmens Sygehus, Næstved

2004 
2006

Annette V. Norden, M. Mols, A. Madsen & L. B. Thomsen 
Herlev Hospital

2005 
2007

Liselotte Brostrup Jensen & Esther Krejberg,  
Tidl. Sygehus Vestsjælland/Region Sjælland  
(Sygehuse i Holbæk, Kalundborg, Korsør, Ringsted, Slagelse)

2006 
2007 
2008

Anne Ørskov, Hvidovre Hospital 2007 
2008

Snapshots from 
Danish Hospitals
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Table 1: Time Consumpt

Hospital Persons involved in the study Number of days used for the study Number of hours spent on the study 
(excl. preparation, analysis and report)

Herlev 2005: 12 wound nurses
2007: 6 wound nurses

2005: 1 day
2007: 2 days

Approx. 125 hours each time 
in 2005 and 2007 

Hvidovre 2007: 11 wound nurses from the 
 hospital’s wound group who were 
trained in the method.
2008: Same nurses + 1 staff member 
and 1 nursing student (total 13). 

2007 and 2008: 3 days(but fewer 
from the groups after the first day)

Total of approx. 123 hours: 
99 hours distributed between 11 people 
+ 24 distributed between 3 people  
for follow-up on deficiencies in the 
screening part.

Viborg 3 wound nurses who made the 
 observations individually

6 days (divided over 2 weeks) Approx. 144 hours 
(distributed between 3 people)

Bispebjerg 2002 and 2005: 4 clinical wound 
 nurses divided into 2 teams

Both years: 1 day

Region Sjælland 2006, 2007, 2008: Study team consist-
ing of the indivudual department’s 
 contact person for wounds as well as a 
number of auditors (17-30)

2006, 2007 and 2008: ½ day

Storstrøm/Næstved 3 wound nurses 5 days (1 week)

Figure 1: Definition of grades of pressure ulcers

Grade 0 = Traces of pressure
• Redness of the skin.
• The skin is intact.
• The redness disappears at 

 finger pressure.

 

Grade 1
• Redness of the skin.
• The skin is intact.
• The redness does not 

 disappear at  finger pressure.
 The cause is incipient tissue 

damage with aseptic inflam-
mation reaction.

  

Grade 2
• Formation of blisters or 

 superficial wound which  
rarely penetrates the dermis.

 

Grade 3
• Deeper wounds which enter 

the subcutis, but stop at the 
muscle fascia. 

• Risk of necroses, undermining 
and possibly fistulas in the 
wound.

• The muscle fascia stops 
 progression in depth.

 

Grade 4
• The wound has penetrated 

the fascia, muscle tissue and 
possibly bone and joint. 

• The wound is often infected.

Exclusion Criteria
For five of the six studies the following exclusion criteria 
were applied (with the exception of the aforementioned): 
n Ambulatory without using walking aids 
n Demented patients who could not cooperate in 

the study 
n Patients unable to understand Danish 
n Patients unwilling or unable to participate. 
n Patients excluded for other/various ethical reasons. 

One study also excluded terminal patients. 

METHODOLOGy
The six prevalence studies were all performed using a 
general method of data collection that the Copenhagen 
Wound Healing Centre, Bispebjerg Hospital, followed 
in their prevalence study from 2002. This is considered 
a validated methodology by wound management experts 
at the Copenhagen Wound Healing Center (Bermark et 
al, 2004, Bermark & Zimmerdahl, 2006). 

Despite the fact that they were based on the same 
method, some variation exists in terms of the content, 
grouping of data and differences in procedures at the hos
pitals; consequently some data may be included only in 
one part of the studies. These aspects affect the reliability 
of the common analysis of the data used for this article but 
will be pointed out in the relevant sections of the article. 

For all studies teams of nursing staff with extensive 
knowledge of prevention and treatment of pressure ul
cers were in charge of the planning and execution of the 
study. The nurses involved were either nurses specialising 
in wounds and wound care or were generally qualified 
nursing staff from the hospitals’ wound care groups. 

The studies were conducted by a varying number of 
staff at each site so the time spent on the studies varied 
from 2 to 6 days. In most studies, those involved were 
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divided into teams of 23 people who had to 
agree on each observation in order to reach a 
high level of inter rater reliability. These differ
ences are summarised in Table 1. 

To ensure a uniform assessment of pressure ul
cers, a reference framework for the classification 
of pressure ulcers was used. The same reference 
framework (see Figure 1) was used in all studies. 

On the basis of the definitions in Figure 1, 
the pressure ulcers are divided into grades 14 
pressure ulcers in this summary article, in line 
with the new guidelines from EPUAP* and NP
UAP**. However, several of the surveys included 
originally used a scale including grades 04.

In all studies, each patient was observed in all 
pressure sensitive sites (see Figure 2) and any 
dressings were removed so the wound could be 
observed. 

Each group analysed their own figures and 
each centre has prepared a report on their own 
particular study. Data in this article were taken 
from these reports (Links to the individual re
ports are provided in the list of references at the 
end of this article).

Table 2: Patients enrolled in the studies 

Bispebjerg Viborg Næstved Herlev Region Sjælland Hvidovre
2002 2005 2004 2004 2006 2005 2007 2006 2007 2008 2007 2008

Hospitalised, 
total

540 424 516 113 150 445 442 412 409

Included 367 279 243 87 144 214 272 567 514 524 134 119
Excluded 173 145 273 26 6 231 170 None None None 19 25
Mean age 70 years (M)

80 years (F)
74 years (M) 
79 years(F)

M+F 
74 years

M+F 
74 years

M+F 
68 years

71 years 
(M)

69 years (F)

68 years (M)
76 years(F)

69 years (M)
77 years (F)

Table 3: Prevalence

Bispebjeg Viborg Storstrømmen/ 
Næstved Herlev Region Sealand Hvidovre

2002 2005 2004 2004 2006 2005 2007 2006 2007 2008 2007 2008
Number of included patients 367 279 243 87 144 214 272 567 514 524 134 119

Number 
of patients

Grade 1 24 29 22

19 20

54 44 39 15 24
Grade 2 36 33 15 28 29 27 24 25 12 14
Grade 3 11 5 3 3 4 12 7 3 4 9
Grade 4 5 1 1 0 2 2 3 2 2 4

%*
Prev. grade 1-4 21% 24% 17% 22% 14% 17% 15% 13% 25% 43%
Prev. grade 2-4 14% 14% 8% 9% 12% 7% 7% 6% 13% 23%

*Rounded-off percentages

RESULTS
Table 2 shows the number of enrolled patients 
and their mean age in the studies that had re
corded these data. It must be emphasised that 
several hospitals were included in some of the 
studies (eg. Tidl, Sygehus, Vestsjælland /Region 
Zealand and Viborg) and because of this some 
variation is observed in the number of patients. 

a. Prevalence 
Table 3 provides an overview of the prevalence 
data from the various studies, and presents the 
number of patients with wounds (grade 14). 
With reference to the definition of grades of 
pressure ulcers (Figure 1), grade 1 includes a 
red area of skin with tissue damage (the skin 
is intact), while grades 24 are actual wounds.

There was some variation in the presentation of 
data from the different sites, but the important 
basis for comparison is seen in the bottom two 
rows containing percentages. On the basis of 
these data it is possible to conclude that 714% 
appears to be normative for the more severe 
grade 24 pressure ulcers. The somewhat higher 
prevalence at Hvidovre could, as mentioned in 
the methodology section, be due to an error in 
the exclusion principles in these studies.

The prevalence for grade 14 pressure ulcers 
is generally somewhat higher as the occurrence 
of grade 1 pressure ulcers is high compared to 
the more serious grades. Here, a typical preva

* European Pressure Ulcer Advisory Panel, (EPUAP), Europe
** National Pressure Ulcer Advisory Panel, (NPUAP), US

Figure 2
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lence of around 1525 % is normally seen in most hospitals 
included in this report. It must be stressed, however, that 
grade 1 must be taken very seriously as these will develop 
into more serious pressure ulcers if there is no change in 
the patients’ relief conditions/management.

In general, no significant drop in prevalence was ob
served in the studies carried out in the same hospital over 
several years. An actual decrease was only observed at 
Næstved Hospital, while for example Herlev experienced 
increasing prevalence rates (See table 3). 

Table 4: Risk Assessment

Hospital Risk Screening Tool Risk Assessment 
Bispebjerg Hospital 
2002, 2005)

Braden Scale 4 dep: Braden + clinical assessment 
5 dep: only clinical assessment  
3 dep: only Braden
1 dep: local guideline

Viborg Hospital 
(2004)

Braden Scale is recommended 
but the risk assessment was 
not implemented in the depart-
ments before the study. 

The use of risk assessment in the departments was not evaluated, since an 
introduction to the Braden Scale was conducted in relation to the study. 
Before this, only a clinical evaluation has been performed at the depart-
ments. All patients in the study were assessed for risk (risk of  developing 
pressure ulcers). 

Storstrømmens Sygehus 
Næstved 
(2004, 2006) 

Braden Scale (introduced 
 between the two studies)

A difference is observed in the scoring results and clinical assessment. The 
form led to the improper use of pressure relieving mattresses etc. as these 
were not changed when a decrease in the risk scores was  registered, and 
because the same means of relief was used for low and medium scores. 

Difficult to carry out a consistent risk assessment, presumably due to 
the volume of forms that must completed at hospitalisation, which results 
in the forms getting a lower priority. Moreover, conflicts are observed 
 between the Braden Score and the clinical assessment. 

Herlev Hospital 
(2005)

Braden Scale The risk assessment form must be used before a relief mattress can be 
handed out. During the study in 2005, only 22 completed forms were 
found for the 214 enrolled patients, of whom 113 had traces of pressure/
pressure ulcers. 

Tidl. Sygehus Vestsjælland 
(2006, 2007) / 
Region Sealand 
(2008)

Modified Norton Scale 2006: 37.4% were risk screened, 62.6% were not screened (some of 
them due to local requirements). 

2007: Approx. 50% were screened. 

2008: Of 521 patients, 277 (53%) were risk screened. 244 (47%) were 
not screened but for 46 them (9% of the total) the lacking screening was 
due to the fact that this was allowed by a local guideline. Use of E-learning 
application which recommends screening 2 hours after hospitalisation as 
well as every 4 days. 

Hvidovre Hospital 
(2007, 2008)

Use of Norton Scale 
as well as Ad hoc 

2007:
Clinical Assessment: all 15 departments participating in the study (100%)
Screening (Norton/Ad Hoc): 7 dep. (47%) Screening (other): 1 dep. (6%)
Do not screen: 7 dep. (47%) Daily Checks: ?, Weekly Checks: 2 dep.,
Checks after changes: 8 dep. 

2008: 
Clinical Assessment: all 19 departments participating in the study (100%)
Screening (Norton/Ad Hoc): 9 dep. (47%)
Screening (other): 0 dep.
Do not screen: 10 dep. (53%)
Daily Checks: 7 dep. (37%), Weekly Checks: 1 dep. 5%),
Checks after changes: 16 dep. (84%) 

Tendency of too much or too little relief, for example with mattresses, may 
be due to inadequate risk assessment and lack of rescreening. Rescreening 
is not performed systematically, but is performed in relation to changes of 
the patient’s general condition and changes of pressure relieving devices.

b. Risk Assessment
Recommendations for risk assessment of patients have 
been compiled from all the hospitals covered by this arti
cle. All hospitals recommend a recognised riskscreening 
tool; in most cases the Braden Scale was recommended. 
Five of the six studies evaluate the extent to which the 
recommended risk assessment process is implemented in 
the various departments. 

Table 4 shows a summary of the results of these evalua
tions. In general, several studies observed that the required 
risk screening was not performed at admission to the de
partments. Several studies mention the large number of 
screening forms that must be filled out for various medical 
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conditions during admission as a possible reason for this. 
In this regard, the screening of wounds is often given a 
lower priority due to the staff ’s workload.

In several cases it was also found that the risk assess
ment was not carried out in strict accordance with the 
recommended guidelines. Instead often only an individual 
clinical assessment or other locally defined procedure was 
used.

Although the hospitals have prepared a recommenda
tion for pressure relief of exposed parts of the body, based 
on the risk assessment, we see that the risk screening tools 

Table 5: Pressure relief

Pressure relief
(How are available 

means being 
used?)

In bed
(pressure-distributing/relieving)

Sitting
(pressure-distributing/relieving)

Heels

Bispebjerg Hospital 
(2002 and 2005)

92% adequately relieving mattress. 
Increased focus + central depot

Adequately relieving cushion for 30% 
with pressure ulcers on tuber ischii 
and for 29% with pressure ulcers on 
os  sacrum

Adequately relieving for 5%

Viborg 
(2004)

No risk: 8.2% were lying on relief 
 mattress without having an actual need 
for this

Low risk: 76.7 % were not lying on 
an adequately relieving mattress,

Medium risk: 87.5% were not lying on a 
adequately relieving mattress.

High risk: 90.9% were not lying on a ad-
equately relieving mattress.

Not investigated Not investigated

Storstrømmen, 
Næstved 
(2004 and 2006)

Increase in the number of dynamic mat-
tresses from 2004 to 2006 but no infor-
mation whether these have been used 
correctly.

Improved relief from 2004 to 2006 
thanks to focus and changes in use of 
remedies. Decreased use of foam rings.

From 2004 to 2006 an increase is 
seen in the use of antidecubitex-
pillows as well as lowering of the 
bottom of the bed for heel relief.

Herlev
(2005 and 2007)

2005: 38 of 133 (33.5 %) patients with 
traces of pressure and pressure ulcers 
are lying on a pressure-relieving mat-
tress. Only 13 (11.5 %) are lying on a 
properly relieving mattress compared 
to risk assessment. Thus 66% of all 
 patients with traces and wounds are 
 lying on a mattress without pressure 
 relief.

2007: Of the patients with grade 2-4 
pressure ulcers, 42 % are lying on a 
mattress without any kind of pressure 
 relief.

2005: 25 registered needs for sitting 
 relief. 14 patients had foam pillows 
while the rest were relieved with normal 
pillows and lambskins. 
A total of 108 traces of pressure/wounds 
on nates, tuber ischii, trochanter and  
os sacrum (number of patients not 
 specified).

2007: 16 sitting pillows were used. 
A total of 111 traces of pressure/wounds 
on nates, tuber ischii and  
os sacrum (number of patients not 
 specified).

2005: 
43 traces of pressure/wounds  
were observed on the heels.  
Only 3 patients were relieved.

2007: A total of 142 traces of 
pressure/wounds were observed 
on the heels (total number of 
 patients not specified). 
Only 4 patients were relieved with 
heel-reliever or pillow.

Reg. Sjælland
(2006, 2007 and 
2008)

Not arranged schematically but 
 described found examples of both 
 correct, incorrect and possibly unneces-
sary relief. Registrations are based on 
the highest grade of pressure ulcer.

Not investigated Use of gutters, heel-lift and lamb-
skins.

More ”knee breaks» in 2008.
Hvidovre 
(2007 and 2008)

2007:
70% correct compared to grade of 
 pressure ulcer.
9% wrong.
21% possibly unnecessary relief.

2008:
60 % correct compared to grade of pres-
sure ulcer. 18 % wrong (too little com-
pared to grade). 19 % possibly 
 unnecessary

2007: tuber + os sacrum:
45% correct
35% wrong
8% possibly unnecessary

2008: only os sacrum: 42 % correct
45% wrong (too little compared to 
grade) 3 % possibly unnecessary 10% 
Don’t know

2007:
69% correct 23% wrong 8% don’t 
know/possibly unnecessary

2008:
65% correct 30% wrong 3% don’t 
know/possibly unnecessary

lead to uncertainty about the relief and misuse of means 
of relief in the departments. Among other things there 
were reports saying that the screenings were not consistent 
with the clinical assessment and that the applied Braden 
scale results in the fact that the same relief is used for 
low and medium grades of pressure ulcers. This is not 
consistent with the general recommendations (see the 
section on relief ). In addition, certain problems occur 
when  re-screenings are not performed with subsequent re
evaluation of the means of relief.
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c. Pressure relief
The various studies have provided data on the methods of 
relief in different ways. Consequently, there are no directly 
comparable figures for this. Table 5 does, however, provide 
a good overview of the trends.

Almost all studies have looked at the location of the 
pressure ulcers. Table 6 summaries the location of the pres
sure ulcers. As can be seen, pressure ulcers on the heels 
are among the most common. The figures for the use of 
appropriate methods of relief for heel ulcers are a cause for 
concern, particularly in Bispebjerg and Herlev Hospital 
(see table 5).

Table 6: Typical pressure ulcer locations

Bispebjerg Vlborg Storstrømmen, Næstved Herlev Region Sealand Hvidovre
2002 and 2005: 
majority on os 
 sacrum and heels

Not investigated 2004: majority on os 
 sacrum, heels and ears
2006: majority on os 
 sacrum and heels 

Majority on nates, 
heels and os sacrum

2006 and 2007: majority 
on os sacrum and heels
2008: majority on os sac-
rum, fewer heel wounds

Majority on os 
 sacrum and heels

Alternating pressure mattress Grade 4 pressure ulcer on heel

Grade 4 pressure ulcer on os sacrum

As shown in Table 5, there are a relatively large number of 
errors in the form of unnecessary relief for some patients 
and inadequate relief for the low and highrisk groups. 
This is expressed in concrete numbers from Viborg, Hvi
dovre and Region Sealand. Bispebjerg and Herlev have 
focused on the number of patients receiving correct/in
adequate relief. Unnecessary relief is a waste of resources, 
which can lead to a lack of methods of relief for patients 
who require relief. Inadequate relief poses a significant risk 
for pressure ulcers to deteriorate.

General guidelines on the choice of pressure relieving 
mattresses are outlined in table 7. The interpretation of 
the guideline will always depend on the patient’s mobility 
at a specific point in time, and therefore an ongoing risk 
assessment of the patient is a priority.

Science, Practice and Education

Table 7: Pressure relieving mattresses

Pressure ulcer stage 0-1 Pressure distributing mattress
Pressure ulcer stage 2-4 Pressure distributing mattress 

(Alternating pressure mattress)

At Storstrømmens Sygehus Næstved an improvement in 
terms of a more appropriate use of pressure relief has been 
observed in the departments as a result of the guidance 
from wound nurses. At Hvidovre the comparison shows 
a status quo from 2007 to 2008. A small decrease in the 
use of pressurerelieving devices for beds and chairs was 
observed, but due to the point prevalence nature of the 
study there is no basis for concluding that the methods 
were used less correctly.

Since the studies vary in this particular aspect of the 
methodology, the basis for recommendations in the area 
is uncertain. On the basis of the information on risk as
sessment collected in connection with the studies, it is 
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possible to conclude that there is an association between 
the unclear risk assessment method, the lack of prioritisa
tion for screening (see Section on risk assessment) and the 
erroneous/inadequate use of methods of pressure relief. 
Consequently, these are areas that must receive extra at
tention if conditions are to change. An initial review of 
the data suggests that the extra focus and information pro
vided by the wound care specialists has not been enough 
to change practice.

d. Documentation 
In each of the departments that reported on the docu
mentation used, a general lack of detailed documentation 
on pressure ulceration was noted. This topic was reported 
with varying amounts of detail (see Table 8). Not surpris
ingly an increasing amount of documentation was ob
served for the higher grades of pressure ulcers (e.g. for 
Bispebjerg Hospital and Hvidovre Hospital). Although the 
numbers for grade 3 and 4 pressure ulcers in these studies 
are small there is a clear trend for increased documentation 
with severity of ulcer; in most cases there are requirements 
specifying that grade 14 pressure ulcers must be described 
in the medical journal and attended to by a doctor (this 
is explicitly described at Herlev and Region Sealand) and 
most of the time this does not happen.

Table 8: Documentation 

Hospital Documentation
Bispebjerg Hospital
(2002, 2005)

Has examined documentation of grade 2-4 pressure ulcers. 
2002: Missing documentation for 66% grade 2, 36,4% grade 3, 20% grade 4. 

2005: Missing documentation for 51,5% grade 2, 20% grade 3. 
None missing for grade 4 (only 1 patient.)  
Small improvement of the amount of documentation from 2002 to 2005 but 
still insufficient documentation in patient records (doctor) and nursing journal. 

Viborg Hospital (2004) No evaluation of documentation in the study. 
Storstrømmens Sygehus 
Næstved (2004, 2006) 

Documentation in journal and nursing journal is very inadequate

Herlev Hospital 
(2005)

Absolute requirement for documentation (in medical and nursing journals), 
but great inadequacy in documentation of pressure ulcers, which demonstrates 
the low priority given to this area in the departments.

Tidl. Sygehus Vestsjæl-
land (2006, 2007) / 
Region Sealand (2008)

Documentation was found for 50 of 115 pressure ulcers. The guidelines in 
(2006, 2007) the region prescribe that a doctor must be involved for grade 
1-4 pressure ulcers and that treatment must be described in the journal.

Hvidovre Hospital 
(2007, 2008)

2007: Documentation in medical journal at hospitalisation: 
Traces of pressure 1%, grade 1 15%, grade 2 20%, grade 3 20%, grade 4 40%. 

Documentation in nursing journal at hospitalisation: 
Traces of pressure 2%, grade 1 24%, grade 2 40%, grade 3 20%, grade 4 100%

2008: Documentation in medical journal at hospitalisation: 
Traces of pressure 5%, grade 1 7%, grade 2 24%, grade 3 58%, grade 4 40%. 

Documentation in nursing journal at hospitalisation: 
Traces of pressure 16%, grade 1 23%, grade 2 43%, grade 4 40% 

Conclusion: The amount of documentation is generally increasing proportionally 
with the grade. 
Some improvement, especially for the lower grades from 2007-2008. 
Inadequate documentation in journal, however, still more documentation in 
nursing journal. Are working on an improvement and simplification of the wound 
journal in the nursing journal

At Hvidovre and Bispebjerg an improvement in the 
amount of documentation from the first to the second 
study was found. In Table 9 Hvidovre Hospital shows an 
increased documentation in the nursing journals at hos
pitalisation as well as the week before the study.

The improvement could be due to an increased focus on 
documentations which was a result of the wound nurses’ 
work. In general there was insufficient documentation on 
pressure ulceration management in patient records (doc
tor) and nursing journals which demonstrates low priori
tisation for this topic in the departments

SUMMARy OF RESULTS
In general the prevalence for the more serious pressure 
ulcers (grade 24) constitutes 714 % while the prevalence 
for all grade 14 pressure ulcers is somewhat higher as the 
occurrence of grade 1 pressure ulcers is high compared 
to the more serious grades. For grade 14 a prevalence of 
around 1525 % was routinely observed. No clear signs of 
declining prevalence have been observed in the repeated 
studies. This suggests that the wound nurses are still strug
gling to get their messages through during a busy working 
day in the departments.
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Table 9: Documentation (Only Hvidovre Hospital)

2007, doctor 2007, nurse 2008, doctor 2008, nurse
Traces of pressure ulcers at 
hospitalisation

2 of 139 (1%) 3 of 139 (2%) 5 of 105 (5%) 17 of 105 (16%)

grade 1 at hospitalisation 5 of 34 (15%) 8 of 34 (24%) 4 of 57 (7%) 13 of 57 (23%)
grade 2 at hospitalisation 7 of 35 (20%) 14 (40%) 5 of 21 (24%) 9 of 21 (43%)
grade 3 at hospitalisation 2of 10 (20%) 2 of 10 (20%) 7 of 12 (58%) 9 of 12 (75%)
grade 4 at hospitalisation 0 of 2 2 of 2 (100%) 2 of 5 (40%) 2 of 5 (40%)

Traces of pressure ulcers 
– final week of hospitalisation

3 (2%) 9 (6%) 1 (1%) 16 (15%)

grade 1 – final week 0 7 (21%) 5 (9%) 14 (25%)
grade 2 – finalweek 1 (3%) 15 (43%) 5 (24%) 15 (71%)
grade 3 – final week 0 5 (50%) 2 of 12 (20%) 11 of 12 (92%)
grade 4 – final week 1 of 2 (50%) 1 of 2 (50%) 2 of 5 (40%) 3 of 5 (60%)

Risk Assessment: In general, several studies observed that 
the required risk screening was not performed at admission 
to the departments. This is probably due to the competi
tion with other screening forms, which must be filled out 
as well as the low status of wounds at the departments.

Pressure relief materials: In several hospitals it is found 
that the risk screening tools lead to uncertainty with regard 
to relief as well as incorrect use of the means of relief in 
the departments In general, a relatively large amount of 
erroneous relief occurs in the shape of unnecessary relief of 
patients and inadequate relief of low and highrisk groups. 
Unnecessary relief constitutes a waste of resources, which 
can lead to a shortage of relief materials for patients who 
require relief while inadequate relief poses a significant risk 
for worsening the patient’s pressure ulcers.

Documentation of pressure ulcers: In general, lacking 
documentation of pressure ulcers in patient journals and 
nursing journals is reported in all the studies, which have 
assessed the documentation in the departments. More 
documentation for the higher grades of pressure ulcers is 
found. In addition, the nurses are keeping more medical 
records than the doctors. 

DISCUSSION
We found some variation in the prevalence from the dif
ferent studies included in this report. Apart from the fact 
that we are dealing with a point prevalence study with the 
concomitant uncertainty of the results, the variation may 
be explained by demographic differences in the hospitals’ 
enrolment areas as well as differences in the exclusion cri
teria used. However, overall, a reasonable accordance be
tween data from the different studies was observed. These 
data support the proposal that the national pressure ulcer 
prevalence is situated somewhere around this level.

When examining the number of included and exclud
ed patients, Hvidovre Hospital stands out with a lower 
number of enrolled patients compared to the number of 
hospitalised patients. A closer examination of the back
ground material provides a possible explanation in that 
some ambulatory patients (with walking sticks) were not 
included in these studies by mistake. This may also explain 
the higher prevalence at this hospital. We believe, however, 
that despite this fact, the studies can be included in this 
comparative study as the material is comprehensive and 
the method used is in line with the other studies. 

As it has been shown, no significant drop in prevalence 
was observed in the studies carried out in the same hospital 
over several years. It is difficult to conclude whether this 
trend is reliable in the given context, as it must be stressed 
that the studies used a point prevalence approach and 
performed over a limited period in which all departments 
were visited only once so there is some risk of random vari
ations in these figures. The above mentioned variations in 
methodology and data analysis constitute another possible 
source of error that should be taken into account. 

Finally, the absence of a reduction in prevalence can also 
be due to the aging population and incidents of comor
bidities influenced by the general public health. 

However, comparing the six prevalence studies provides 
an opportunity of attaining a more well rounded estimate 
of the occurrence of pressure ulcers. 

Since all the hospitals included in the surveys had es
tablished wound groups, dedicated to the prevention of 
pressure ulcers, the absence of a decline in prevalence since 
the establishment of these groups is a significant point 
of discussion. It is generally observed that prevention of 
wounds and wound care have a low status in departments 
and consequently the screening of patients is given a low 
priority during a busy working day with many screening 
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requirements. It could also relate to the fact that screening 
in itself does not necessarily influence the number of new 
pressure ulcers that occur. It is the interventions following 
the screening such as repositioning, offloading and pres
sure redistribution i.e. the intended actions for patients 
at risk that influence the numbers of new pressure ulcers. 

This suggests that part of the challenge is to docu
ment and communicate the human and economic costs 
caused by the lack of screening and documentation. It 
has to be mentioned that it often takes six12 months to 
treat a severe pressure ulcer, which results in substantial 
trauma to the already weakened patients. Furthermore, 
the resourcerelated costs for staff to the secondary sector 
as well as the primary sector are high for the general treat
ment of chronic wounds (Posnett, 2009). 

Generally, the collective experience of the group is that 
it is difficult to change the habits of the departments. 
The authors propose that a simplification of risk screening 
documentation could result in more forms being com
pleted. Without in itself securing a proper care for the 
patient, this would create a basis for more effective care. 
However, the nurses often experience that these changes do 
not reach all the departments, which results in unchanged 
practice. Thus, there are several possible explanations for 
the absence of a drop in prevalence, one of which sug
gests the need for greater focus on prevention and more 
educational initiatives. 

In this age of increased litigation, the documentation of 
wounds is also very significant in relation to possible com
plaints about care. In such cases, it may be an important 
point that pressure damage and risk status at hospitalisa
tion are clearly recorded, so there will be no doubt about 
whether or not such damage emerged during the time in 
hospital. Furthermore, this information is very important 
in relation to preventative action, which should be under
taken in cooperation between both primary and secondary 
sectors. In the Danish system where expert groups from 
the hospitals perform the supervision of nursing staff in 
the primary sector, this has been shown to work well. 
The group also calls for the screening of pressure ulcers 
to be included in the Danish Quality Model in order to 
highlight the importance of these procedures. 

ROPOSALS FOR FUTURE ACTIVITIES
The following activities should, according to the authors, 
be implemented to achieve a general improvement of pre
vention of pressure ulcers in Denmark: 

n Danske Regioner (Danish Regions) and Kommunernes 
Landsforening (Local Government Denmark) should 
be involved in the establishment of common natio
nal guidelines for the prevention of pressure ulcers 
which applies to both the primary and secondary 
sectors. Focus should be on the working conditions 
in the two sectors so that the guidelines take these 
into account and are functional in relation to these. 

n A specialised wound team should be affiliated to all 
hospitals and nursing units in the primary sector. 
This group must provide training of nursing staff 
and an ongoing evaluation of the preventive work in 
both sectors.

n EWMA (The European Wound Management 
 Association) and DSFS (Danish Society of Wound 
Healing) have recently brought focus on the 
 resourcerelated costs to, among other things, staff 
in relation to treatment of wounds in the secondary 
sector as well as the primary sector. An initiative to 
undertake a number of studies has been proposed to 
obtain a clearer perspective on this issue. The first 
study, to be undertaken in Denmark, is planned 
for the beginning of 2010 (www.ewma.org/english/
ewmaprojectsandstudies). Two hospitals and the 
surrounding primary sector will be included in the 
study; the study will not specifically study pressure 
ulcers but rather all problem wounds. Pressure ulcers 
do, however, make up a significant part of these. The 
study will provide data in support of the argument 
for the need of increased efforts for the prevention of 
wounds.  m
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The majority of the reports from the including 
prevalence studies can be ordered by contacting the 
wound nurses in charge or be downloaded from the 
hospitals’ websites, if they are available here:

• Bispebjerg Hospital: www.bbh.dk

• Regionshospital Viborg, Skive, Kjellerup:  
www.regionshospitaletviborg.dk

• Vordlngborg Kommune & Storstrømmens 
Sygehus Næstved:  www.vordlngborg.dk

• Herlev Hospital: www.herlevhospital.dk

• Tidl. Sygehus Vestsjælland/Region Sjælland 
(Sygehuse i Holbæk, Kalundborg, Korsør, 
Ringsted, Slagelse):  www.regionsjaelland.dk 

• Hvidovre Hospital: www.hvidovrehospital.dk
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This article was first publisched in the danish 
wound magazine SÅR, no 4, 2009.

In this article we have  consistently used 
EPUAP’s  classification of pressure  ulcers 
in grades well aware that  NPUAP and 
EPUAP in their new common guidelines 
 designate categories of pressure  ulcers 
with the classification from category 1-4.
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ABSTRACT
Background: 1. Diabetic Foot Ulcers (DFU) heal 
when offloaded. 2. The Texas University Classi
fication (TUC) has correlated the DFU’s classes 
with the amputation rate. 3. The Ransart boot 
(RB) is a small, light and removable windowed 
cast.
Aim: To evaluate the efficacy and safety of the 
RB in the treatment of DFU Class A1 and others 
(TUC).
Research design and methods: Five centers partic
ipated in this open, retrospective and multicentre 
study using the RB for patients with DFU. Ulcers 
were classified by the (TUC) system.
Results: There were 109 patients (mean age 
60.4±8.6 years); 57 (69.5%) male. Mean ulcer 
duration: 163.3±242.1 (SD) days. Mean glycated 
hemoglobin (HbA1c): 8.3 +/ 1.9%. Seven were 
lost to followup, five developed other major ill
nesses and three died. Sixtyfive patients healed 
(79%) in a mean time of 79.1 ± 55.6 (SD) days, 
17 underwent amputation and 12 (11%) patients 
were judged non compliant.
Conclusions: The AR is similar to the one re
ported in other studies. Healing time for IA ul
cers matches the one with TCC, for other classes 
results are similar. No serious complications were 
recalled and 11% were non compliant. The RB 
can offload every ulcer with efficacy and safety 
even with infection and/or ischemia or quiescent 
Charcot foot.

INTRODUCTION
The most frequent kind of ulcer in the industrial
ized world is the diabetic foot ulcer. Up to 84% 
of all major amputations in diabetic patients are 
preceded by an ulcer.1,2 It is accepted that ab
normal forces applied to the skin play a key role 
in the pathogenesis of the majority of ulcers on 
both the lateral and the plantar aspect of the foot, 
and these include both direct pressure and shear

ing forces. Once ulcers occur, it is important to 
minimize these forces and the use of offloading is 
an essential part of routine management of ulcers 
of the sole and the side of the foot.3,4

Unfortunately it is not so easy to offload the 
foot and especially the ulcer.5 The compliance 
with offloading devices is undeniably usually very 
poor because of the absence of pain due to the 
sensitive neuropathy. Indeed the healing rate at 
12 weeks is higher than 80% for patients wearing 
a non removable device which forces compliance 
and fall to less than 60% in those treated with a 
removable device,6 even if the reduction of the 
pressure under the ulcer is identical whether or 
not the device is removable,7,8 The Total Contact 
Cast (TCC) is now regarded as the technical refer
ence.7,9 However its application is time consum
ing and expensive, and dependent on the avail
ability of a cast specialist.10 On the other hand, 
nonremovable casts must be changed each 12 
weeks to allow inspection, debridement and dress
ing of the ulcer, and may need to be changed 
even more often if the wound is exuding heavily. 
Moreover, nonremovable devices are not suitable 
for those who are more frail and unsteady and 
are relatively contraindicated if there are bilateral 
wounds,4 active infection and severe peripheral 
arterial disease (PAD).11,12,13 These devices may 
also be unpopular because of the restriction they 
impose on activities of daily living, such as bath
ing and sleeping and the short walking range they 
impose.6

Practically, offloading is too rarely used or 
used in an inadequate way.14 Hence, in Belgium, 
a recent survey in the agreed diabetic foot clinics 
shows a lack of offloading in 24% of patients, 
the use of orthopedic shoes in 32%, of “Scotch 
Cast boot” in 7% and of TCC in 3%, crutches 
were prescribed in 2% of patients, a wheelchair 
in 5% and in the remaining 27%, the offloading 
consisted of bed rest.15
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The Ransart boot is a small, light and removable win
dowed cast that allows normal daily activities, which was 
developed while taking into account patients’ criticisms 
related to the other offloading devices used in Europe and 
which restrict usual daily activities. The purpose of this 
article is to summarize our experience in the efficiency and 
safety of this boot, based on a retrospective study.

METHODS:
We conducted an open, retrospective and multicentre 
study between January 2005 and December 2007. Patients 
were selected if they were aged 1885 years, had type 1 
or type 2 diabetes and a chronic ulcer of the plantar or 
lateral face of the foot classed IA to IIID following the 
University of Texas Classification (TUC).16They had all 
clinical evidence of distal symmetrical neuropathy defined 
as vibration perception threshold (VPT) ≥ 25 V tested on 
the hallux by a Biothesiometer (Horwell, England)17 or 
by insensitivity to a 10g monofilament tested at a vari
able number of sites on the plantar surface of the foot.18 
Patients were excluded from the study if they had active 
Charcot disease or received any kind of additional specific 
treatment during the period of study (including negative 

pressure therapy, larvae, etc.) revascularization or ortho
pedic surgery (excepting amputation).

The ulcerations have been classified according the 
TUC16 which characterizes them in grades, defined by the 
depth of the wound, and in stages, defined by the presence 
or not of infection and/or ischemia. Moving diagonally 
into the table, from left to right and from top to bottom, 
allows classification to move from the less serious situation 
(classes 0A) to the most serious condition (classes IIID), 
a wound with infection and ischemia that reaches the bone 
and/or the articulation (Table 1). The different grades of 
infection have been determined clinically, following the 
criteria of the International Consensus on the Diabetic 
Foot.19 Osteitis or osteomyelitis have been defined by the 
possibility of “probing to bone” at the time of the explo
ration of the wound, in the presence of signs of local or 
systemic infection or an xray demonstrating a bone ero
sion or an involvement of the articulation in regard of the 
ulcer. Ulcers clinically infected have been treated by ap
propriate antibiotics as have those suffering osteomyelitis. 
Assessment for PAD was done by palpation of pedal pulses 
and/or an ankle brachial index (ABI) < 0.9.20

Table 1: University of Texas Classification (TUC).

GRADE

STADE

0
Epithelial lesion  

(pre or post-ulcer)

1
Superficial lesion

2
Involvement of  

tendon or capsule

3
Involvement of bone 

or articulation

A no infection, no ischemia 0% 0% 0% 0%

B infection without ischemia 10% 10% 25% 100%

C ischemia without infection 25% 25% 25% 100%

D infection and ischemia 50% 50% 100% 100%

The percentage shown in each box corresponds to the rate of amputation in the validation study of Armstrong.16

Illustration 1 - The Ransart Boot

1. Lateral view.
2. View from the top.
3. View from the bottom.
4. Sandal (optional).

1

3

2

4
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Ransart boot confection (Illustration 1):
The ulcer is protected with a simple protective dressing. 
The foot or lower leg is then covered with a stockinette 
and this is then encased in a roll of Soft Cast®. The sole 
of the device is reinforced with Scotch Cast® before the 
application of a second roll of Soft Cast®. The cast is 
molded to the foot and no special protection is applied 
to bony prominences. The cast is left open just below the 
malleoli, and an additional window is cut out over the 
ulcerated area. The cast is then shaped to make it more 
easily removable, and secured with Velcro®. Creation of a 
Ransart boot takes approximately 30 minutes.

The local treatment has been consistent with the rec
ommendations of the International Consensus on the Dia
betic Foot.19 Complications have been evaluated every 
week during the followup visit. By definition a minor 
complication did not interfere with the treatment, while a 
major complication did. The compliance was estimated at 
each visit by looking at the plaster, which gets dirty when 
it is worn, by the amount of hyperkeratosis present around 
the ulcer and by questioning the patient. The healing was 
defined as a complete epithelialisation without discharge 
and fistula. An ulcer not healed after one year was consid
ered as a failure. During the use of the boot, patients have 
continued to work, except in cases of specific obligations, 
such as where security shoes are required. Patients were 
instructed to wear the device whenever they were on their 
feet, no matter for how short a period of time that might 
be. This was reiterated at every weekly visit.

Statistical analysis:
Spearman rank correlation was used for continuous vari
ables and Chisquare for dichotomous variables. Student’s 
T test was used to compare two sample means.

RESULTS
109 patients were included from five centres. Twentyseven 
patients were excluded from analysis: seven were lost to fol
lowup, five suffered from serious comorbidity and three 
died. Twelve patients (11%) were judged noncompliant 
and were thought not to be using their offloading device 
as instructed. Table 2 shows the characteristics of the 82 
patients included. There were nine minor complications 
from the use of the Ransart boot: six skin abrasions on the 
instep, two areas of redness on the 5th metatarsal head and 
one blister on the heel. All healed quickly after slight modi
fication of the boot which the patient continued to use.

Sixtyfive patients healed (79%) in a mean time of 79.1 
± 55.6 (SD) days, and 17 (21%) underwent amputation. 
In the class IA, patients healed in 40.8 ± 14.2 (SD) days; 
the rate of healing was 95.6% and the rate of amputation 
of 4.3%.

DISCUSSION
The Ransart boot appears through this study as an effec
tive and safe device for offloading diabetic foot plantar 
ulcers in patients with diabetes. The rate of complications 
is minimal and still they are minor complications: this 
rate is significantly lower than with the TCC.12 The edge 
effect  a mechanism that causes lesions of the foot by 
hyperpressure localized on the periphery of cuts practiced 
in the plasters or other means of offloading21 has not been 
found in this study, nor in others such as, for example, 
Borssén’s.22 The distribution of the location of wounds is 
consistent with data in the literature related to diabetic 
foot ulcerations.23 

The results of our study were compared with those 
reported by Armstrong.16 Table 3 shows the healing time 
in our population and compares our results in terms of 
distribution of the population and rates of amputation 
with those reported by the Armstrong’s study which fo
cused on 330 patients. 

Table 2: Characteristics of the patients at entry to the study.

Number of patients selected 109
Number of patients included in the analysis 82
Age (years) 60.4 ± 8.6 (SD)
Sex (male/female) 57 [69.5%] / 25 [30.5%]
Mean glycated hemoglobin(HbA1c) 8,3 +/- 1.9%
Number of ulcers analyzed

Forefoot
Midfoot
Hindfoot
Charcot foot

82
61 (74.4%)
14 (17.1%)
7 (8.5%)
9 (11.0%)

Duration of evolution (days)* 163.3 ± 242.1 (SD)

* Duration between the occurrence of the ulcer and the offloading with the Ransart boot.

EWMA Journal  2010 vol 10 no 248



The correlation between the distribution of the two 
populations among the different classes of the TUC is 
excellent. For superficial, non complicated ulcers (IA), the 
amputation rate reported in this study is similar to that 
reported by Armstrong: 4.3% against 0%. Although we 
could not make comparison, scientifically, our figures in 
terms of amputation rates lie close to those of Armstrong 
and sometimes are even better (class IIIB) (P<0,0001). In 
the study, Armstrong does not specify the offloading devic
es used by the ischemic patients and/or those whose ulcer 
is infected because the TCC is, in general, contraindicated 
in these situations.11,12,13 We assume that the infected and/
or ischemic ulcers were not offloaded with irremovable 
devices but probably with other less effective methods 
like bed rest, crutches, etc …5 In our study every ulcer, 
even the infected and the ischemic ones, were offloaded 
effectively with our device. The Ransart boot, thanks to 
the window, allows a “zero pressure” on the ulceration to 
be obtained. Any pressure applied on a wound increases 
the risk of developing or worsening an infection.25 It is 
therefore likely that the absence of any pressure has ben
eficially minimized the development or worsening of the 
infection and therefore favored the healing and reduced 
the rate of amputation. This would explain our advantage 
in terms of amputation rates for ulcers of class IIIB.

The walking range in this study does not alter the heal
ing time. Indeed, the healing time for the class IA ulcers 
treated with our device, where the walking range remained 
almost normal, are equivalent to those obtained with the 
TCC, in which the walking range is reduced by 60%.26

Patients affected by class IA ulcers healed in 40.8 ± 
14.2 (SD) days, a period comparable to that noted with the 
TCC or other irremovable devices.10 The time of healing 

for ulcers of other classes seem very good but comparisons 
are difficult, very few studies concerning those wounds 
have been carried out.24 

In a series of 449 ulcers of different types studied by Jef
fcoate and colleagues27 the rate of healing was very similar 
at 65%, with a median time to healing which was com
parable, at 78 days. NabuursFranssen et al.24 conducted 
an observational study of the use of both removable and 
irremovable casts in the management of 98 ulcers of all 
types. They reported a rate of healing of 76% and a me
dian time to healing of 33 days. The rate of healing in this 
study was almost identical to that in our series, but the 
time to healing was very much shorter. It is remarkable to 
note that these authors found no difference between the 
effectiveness of removable and irremovable casts.

It was particularly stimulating to compare the out
comes in uncomplicated neuropathic ulcers between the 
present population and those in which the efficacy of ir
removable casts has been reported by others. The median 
time to healing in our series was very similar to that men
tioned by Piaggesi et al.28 who lately reported a comparison 
of two nonremovable devices in 40 patients with AI and 
AII ulcers. The rates of healing rate were 95% and 85%, 
with mean healing times of 6.5 and 6.7 weeks, respectively. 
Ince and colleagues29 studied a series of 154 patients with 
neuropathic ulcers. They reported an overall median heal
ing time of 63 days compared with 60 days in the present 
study, and the eventual rate of healing was similar: 91.7% 
versus 97.9%. Zimny and colleagues have reported median 
times to healing of 77.5 and 75.9 days in two observational 
studies30,31 NabuursFranssen24 and colleagues reported a 
median time to healing of only 18 days for nonischemic, 
noninfected neuropathic ulcers. There is no clear explana

Table 3: Results.

I II III

A

Patients EU
% US / % EU
Healing time (d)
AR % US/EU

23
25.8 / 28.0

40.8 +/- 14.2
0 / 4.3

7
10 / 8.5

78.7 +/- 26.5
0 / 0

1
5.6 / 1.2

120
0 / 0

B

Patients EU
% US / % EU
Healing time (d)
AR % US/EU

7
13.1 / 8.5

44.7 +/- 14.5
8.5 / 0

12
7.8 / 14.6

87 +/- 33.4
28.4 / 16.6

17
20.8 / 20.7

136.6 +/- 76.4
92 / 47 p< 1s0 - 4

C

Patients EU
% US / % EU
Healing time (d)
AR % US/EU

6
2.8 / 7.3

115.2 +/- 37.4
21/33.3

3
1.1 / 3.6

120.3 +/- 56.6
25 / 0

1
0.8 / 1.2

NA
100 / 100

D

Patients EU
% US / % EU
Healing time (d)
AR % US/EU

0
0.6 / 0

NA
50 / 0

1
0.6 / 1.2

NA
100 / 100

4
3.1 / 4.8

295
100 / 75

US: United States of America. EU: Europe.
Patients EU: Number of patients of our population in each class.
%US / %EU: Relation between the percentage of patients belonging to this class in the U.S. population (US) of Armstrong and in ours (EU).
Healing time: Healing time in each class for our population expressed in days ± SD.
TA % US/EU: Relation expressed in % between the amputation rate in the U.S. population (US) and in ours (EU).
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tion for the different times to healing of uncomplicated 
neuropathic ulcers in these distinct studies.

The rate of patients completely adherent to offloading 
can vary from 10% when the device is removable to 98% 
when it is non removable.32 The noncompliance rate was 
low (11%). This unexpectedly high level of nonforced 
compliance is probably linked to the characteristics of 
our device; small, light, discreet, windowed, and remov
able and which allows the continuation of the activities 
of normal daily life.

So, the Ransart boot appears a valuable tool for offload
ing diabetic ulcers with efficacy and safety even for those 
with infection and/or ischemia as well as those located on 
a non acute Charcot foot. It should even be more efficient 
for class IIIB ulcers if we compare our results with those 
published by Armstrong.

Other studies are needed to clarify, in these prom
ising results, the respective role of compliance, perhaps 
influenced by a more userfriendly device which improves 
activity and the quality of life.

The educational impact, costs and the frequency of 
recurrences should also be assessed. m
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Implications for clinical practice:
Effective offloading devices should be used earlier 
in the course of diabetic foot ulcer if we want to 
save more feet. Carers should be more aware of 
patients’ non compliance with removable devices 
and also much more empathic. They should ex
plain to patients the importance of wearing their 
offloading devices, be more comprehensive and 
understand that not feeling pain is the biggest 
barrier to compliance.

Further research:
Studies are needed to find offloading devices 
which would enhance compliance while pre
serving quasinormal activity and quality of life.
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“It’s Gettysburg”…. “It’s Waterloo”

Dr. John Macdonald arrived 48 hours after the 
Haitian earthquake with a small contingent of 
physicians from the University of Miami School 
of Medicine. With more than 10.5 million people 
affected (240,000 died in the first hours), consid
ering population and country size, it is believed 
to be the greatest, recorded, natural disaster in 
history. See figure 1.

In the hastily created University of Miami tent 
hospital, supplied by the United nations, in the 
first hours, we had 7 physicians, no nurses and 
minimal medical supplies for 140 + patients. Men, 
women and children – many sudden orphans. 
Without the most basic of medical supplies our 
small team, collectively, was overcome by a feel
ing of worthlessness. As we moved from patient 
to patient we quickly addressed blood soaked 
improvised dressings, cardboard splints, crushed 
limbs, cluttered waste stained floors and flies. In 
the beginning, our only analgesic medications 
were tablets of morphine. Our most important 
support was the adequate availability of  I.V fluids.

Immediately it was apparent that a structured 
wound team was an absolute necessity. 80% of the 
patients brought to our facility had open wounds. 
We performed our first amputation outside the 
medical tent, using Versed (Roche) and Ketamine 
(Pfizer). Our approach to wound care was to stick 
to the basics: debride, keep the wound moist, pro

vide betadine and/or peroxide, and use antibiotics, 
Coban (3M), and Silvadene (Monarch Pharma
ceuticals). Silvadene became like gold. KCI was 
overwhelmingly generous, providing as many as 
40 negative pressure therapy systems to run on 
generators. Because of a lack of sterile instruments 
and basic sanitation, closed fractures were treated 
with external fixation and plaster splints when 
possible. Cholera, and typhoid were everpresent, 
growing concerns.

The wound care program and the orthopedic serv
ice became the central active services. In the first 
2 weeks, we had the luxury of 23 knowledgeable 
wound clinicians and they would quickly train 
volunteers from every specialty to become mem
bers of the wound care team. 813 team members 
eventually were working 12 hour shifts. Desig
nated wound teams and a wound care dispensary 
were created and the wound program was divided 
into 4 sections: 
1) Bedside teams for rounds on adult patients 

needing scheduled dressing changes; 
2) a pediatric surgical section for all wound 

treatments requiring conscious sedation; 
3) an adult surgical section for major debride

ment and NPWT application, with con
scious sedation, and; 

4) an outpatient clinic for follow up of 
 discharged wound patients. 

Irrigation, debridement, short term topical an
tibiotics, and moisture control and silverbased 
dressings formed the mainstay of wound care. The 
majority of patients suffered from crush  injury 
with a wide variety of wounds (figure 2).
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The Haitian Earthquake, 
January 2010 Despair & Hope

The Wound Care Experience

Haiti by the numbers
Population – 10.5 million
Directly affected – 3 Million
Death estimate – 240,000
Buried in mass graves – 7000 +
Injured estimate – 300,000
Homeless – 1.5 million
Living in tent cities – 700,000
Amputations – > 4000
Orphans before earthquake – 380,000
Hospital beds before earthquake – <1000

Wound Presentation
Crush injury-laceration, avulsion
Compound fractures
Compartment Syndrome
Superior Vena Cava Syndrome
Post op amputations
Split thickness skin grafts
External Fixation
VAC application and Maintenance
Burns

Figure 1 Figure 2
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Living conditions were very difficult – initially, we slept on the 
floor of the medical tents, mostly consuming only water, granola 
bars, and cold, canned chicken soup. In the first weeks there were 
three outside showers for 80 medical personnel. Initially we were 
forced to use ditch plowed latrines. After 8 days, the patients were 
moved to a new location within the confines of the PortauPrince 
international Airport. Four large canvas event tents, (5000 sq. ft of 
sheltered area each) with limited air conditioning were constructed 
within 4 days (figure 3, 4). Each of two tents were established 
for adult and pediatric patients, respectively. The other two tents 
were established for faculty quarters and supplies. Four major 
operating rooms and an intensive care unit were housed within 
the tents. A separate tent for outpatient wound care was placed 
in front of the medical complex. Pediatric and Adult wound care, 
conscious sedation areas were placed in the two inpatient tents. 
The daily patient census averaged 160180 patients. There was 
no running water. On day 20, the Dominican Republic began to 
deliver Styrofoam boxes of rice and beans as food for both patients 
and faculty. Bottled water was our lifesaver. The temperatures 
averaged 93 degrees F during the day. Mosquitoes at night were 
a constant irritation.

And then, hour by hour, day by day, madness began to resolve and 
chaos began to have some order. Certainly things were improving 
with incoming supplies, skilled volunteers, surgical suites, cots 
and tents for the faculty. A life saved, a wound properly dressed. 
A better selection of Granola bars and availableif disgusting Porte
Potties! The medical teams were functioning as organized divi
sions. Finally, critical patients were allowed to be evacuated to the 
States and the positive faces of the US military working beside us 
filled us with American pride (figure 5).

In the beginning, the medical teams sensed a feeling of helplessness 
and for many personal spiritual despair. But, soon the negative 
emotions of the first days became for us a soft, energizing nirvana 
that originated in the resilience and faith of the Haitian people. A 
striking acceptance of suffering. The expressions of unconditional 
gratitude for any measure of care. And at night when the wards 
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Wound care by the numbers
80% – Patients with wounds
140 – Amputations first 30 days
160 – Ave. wound dressings / day
40 – NPWT in daily operation
75 – Wound outpatients per day
6-15 – Wound team members
6-8 days – Average tour of duty
1-2 – Showers during tour of duty

Figure 5

would fill with Creole singing – “Jesus Thank you 
for loving us” we wept together.

For the volunteers our lives became situated in 
the here and now. Inessentials disappeared. The 
prevalent atmosphere became joyfully resource
ful, generous, empathic and brave. The ache of 
existential despair was replaced by a spiritual grace 
derived from human hope, generosity and solidar
ity. We had a glimpse of who else we may be and 
what else our lives and our society could become. 
We had a sense of membership in something spe
cial – being human. We were each our brother 
and sister’s keeper. 

We knew we had to bring some order to the 
disorganization; we felt strongly that we had to 
get the Haitian people involved in our efforts. 
Therefore, in February, the World Alliance for 
Wound and Lymphoedema Care, WAWLC met 
with the Haitian Ministry of Health and the Hai
tian Medical Society. Now scheduled for July, the 
WAWLC will conduct a three day seminar on the 
Fundamentals of  Effective Wound Care in Port
auPrince. To date 20 + Haitian clinicians have 
registered for the course. It is intended that the 
Haitian clinicians will then assume responsibility 
for the University of MiamiMedishare Wound 
care program. From this disaster, Haiti will estab
lish their first Wound Care Center of Excellence.

 m
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MMPs, Elastase, and wound surface area, in a 7.5 year old wound(1)

Answer:
PROMOGRAN* 
in just 6 weeks.

After 7.5 YEARS of treatment 
WITHOUT Promogran*

After 6 WEEKS of treatment 
WITH Promogran*
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Question: 
After treating the same wound for 
7.5 years, what eventually healed it?
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In peacekeeping and/or peaceenforcing mis
sions, notwithstanding what has been planned 
during diplomatic seat and what has been rati
fied by the countries of the multinational peace
keeping force, there have been increasing terrorist 
attacks and/or occasional fire conflicts which have 
brought about a significant increase in soft tissue 
complex injuries both in the fighters and to the 
civil population.

The medical contingent supporting the multi
national force is usually bound to the military 
contingent and must answer to predefined tasks.

The Italian Army Medical Corps, committed 
to the support of peacekeeping missions of the 
armed forces all over the world for over twenty 
years, has developed a remarkable knowhow in 
the matter of organization, arrangement and de
ployment of field equipment to be able to meet 
all the medical requirements, both in elective and 
in emergency treatment, not only of the Italian 
contingent, but also of the whole multinational 
Peacekeeping Force on demand. 

The field medical structure currently engaged in 
peacekeeping missions of the Italian Army is the 
Field Hospital Role 2 in its two operative forms 
(see table 1): Light Manoeuvre and Enhanced, 
operating to fulfil the following therapeutic goals:
 a. Save life/limbs
 b. Preserve functions
 c. Minimize morbidity
 d. Prevent infection
 e. Evacuate to higher level MTF

The real effectiveness of a Field Hospital Role 
2 is conditioned by a large amount of elements: 
first of all the global number of injured people, 
the influx timing, the distance between the site 
of the event and the field hospital, the territory 
topography of the military operations, the means 
of transport availability, the sanitary staff number, 
the consistency of the diagnostic/therapeutic aids 
and the closeness of indigenous medical structures 
still active if any.

It is apparent, after assessing the medical statistics 
of penetrating lesions from the First World War to 
the current mission in Afghanistan, that complex 
soft tissues lesions of the limbs, are clearly on the 
increase; 6090% (shoulderhand and thighfoot 
complex) of the warcaused lesions are complex.

The trauma wounds aetiology must be as
cribed mainly to the use both of conventional 
war weapons (explosive munitions, small arms, 
landmines) and nonconventional weapons (im
provised explosive devices or I.E.D.s). The patho
genetic process with which conventional and non
conventional war weapons cause the onset of com
plex lesions of limbs’ soft tissues is connected to 
the three main effects of the explosive munitions: 
a. Ballistic b. Blast c. Thermal, see table 2.

The main characteristics of trauma wounds 
caused by conventional war weapons are the fol
lowing:
1. Extensive soft tissue stripping
2. True microbial colonization
3. High level of exudate
4. Prone to fungi/bacterial local infection
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The terrorist organizations and outofcontrol rebel fac
tions have, on a regular basis, been using nonconventional 
war weapons the effects of which on casualties are disas
trous, hardly therapeutically controllable and with a very 
high mortality rate.

Those devices of war known as I.E.Ds. are a real danger 
not only for the coalition forces deployed on the field but 
also for personnel during patrolling activities, civil service 
activists and for the population caught up in attacks in 
highly crowded locations or streets. I.E.Ds. are purposely 
made to cause damaging effects decidedly more devastat
ing than conventional explosive devices. I.E.Ds release 
explosive formed projectiles of different composition and 
shape which cause:
 a. Soft tissue injuries
 b. Musculoskeletal injuries
 c. Bone injuries
 d. High rate of infection.

The rational therapeutic approach for a complex lesion 
of soft tissues in field setting must consider any injury as 
contaminated and the immediate close up of the cutaneous 
gap is out of question. In addition, the injuries mustn’t 
be dressed, but in some particular cases, wounds need 
dressing in compressive and occlusive ways in order to be 
easily checked, avoid secondary ischaemia and the imple
mentation of a low oxygen content microenvironment.

Table 3 summarizes the fundamental principles for the 
initial evaluation of a trauma wound in stabilized patients 
(reanimation, bone fixation, vessel repair); the effective
ness of the next treatments depends strictly on the correct 
initial setting of the lesion(s). The implementation of crush 
syndrome therapy has been left out here as this paper is 
focusing on soft tissue complex injuries.

The clinical experience consolidated during the last 
twenty years of surgery activities “on the field” has resulted 
in a complete generic assessment protocol in the case of 
soft tissue injuries (see table 4).

The model of field trauma wound care currently imple
mented consists of the following operative pillars:

a. Irrigation
 The first and most important move is the prolonged 

highpressure application (1020 min) of antimi
crobial solution (povidoneiodine 10% chlorexidine 
0.05%, PHMB 0.1%) which facilitates the removal 
of debris and foreign bodies (asphalt, fabric frag
ments etc.), reducing the surface bacterial burden 
and cleansing subcutaneous tunnels that are difficult 
to access (crevices, fistulas, and undetermined tissue).

b. Debridement
 Debridement is a fundamental action which must be 

undertaken thoroughly by the surgeon in the field 
when he approaches a complex wound caused by the 
application of mechanical energy.
Debridement goals are essentially:

 a. Non viable tissue removal
 b. Bacterial load reduction
 c. Exudate/bleeding management
 d. Foreign body removal
 e. Dead space reduction
 f. Healing process reactivation.

Theoretically there are a lot of first look debridement 
techniques but in the field setting it is suitable to adopt a 
“tout court” approach or in extreme cases sharp surgery 
techniques. A mechanical static type debridement using 
a honeycomb poliurethane foam is also very effective at 
cleansing devitalized tissues when resources and time allow 
a less aggressive management of the goals to fulfil.

Usually the surgical debridement must be repeated, 
in systemic anaesthesia, every 24 hours for the first three 
days (serial debridement). In selected cases the cleansing 
can be carried out by using polyurethane foam every 12 
hours without anaesthesia.

The surgical first look or serial debridement can be 
conditioned by contingent elements such as dimension, 
shape, localization of the lesion, vascularization, uncon
trollable pain and bleeding state.

An additional help to the surgery to complete the 
debridement action has been presented, for some years, 
by the application of Negative Pressure Wound Therapy 
(NPWT).

Science, Practice and Education
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In soft tissue complex lesions, after the first look 
surgical debridement, we use negative pressure local 
dressing such as special polyurethane foams (PU foam) 
or antimicrobial gauzes in order to achieve a thorough 
cleansing not only of the bottom but also of the less 
reachable areas such as the surface undermined tissue, 
deep pockets and the long fistulous ways, especially 
under fascial compartments areas and those between 
muscular septa. The NPWT performs wound contrac
tion and stimulates the blood flow at the wound edges. 
The choice between those two application forms (PU 
foam or gauzes) depends on the inherent characteristics 
of the complex lesions: shape, depth, bottom uneven
ness, localization, dimensions of fistulous ways, hid
den bleeding, etc. Usually in regular shaped lesions 
with even bottoms and deep tissue pockets but without 
long fistulas, we apply the PU foam, 100 mmHg in 
continuous NPWT, whereas in irregular and fringed 
wounds with fistulas and crevices in the deep muscular 
plain we apply continuous 80 mmHg with antimi
crobial gauzes.

Particular care must be reserved to protect noble entire 
or still viable anatomic structures such as tendons, ves
sels or periosteum by fitting antimicrobial gauzes or 
nonadherent dressing under the PU foam.

The NPWT alone or combined with first look 
surgical debridement, carried out during the first 72 
hours, will be followed by the scheduled transfer of the 
patient to a superior medical logistic level or, if possi
ble, a surgical covering treatment either by demolition 
(amputation and salvage flaps) or by preserving (local 
tissue flaps and/or autologous skin grafts) to be carried 
out in the field hospital.

c. Antimicrobial Wound Dressing
Preventing damaged, crushed and hypoperfused soft 
tissues from developing a local infection, is one of the 
main goals of field trauma wound care; antimicrobial 
technological dressing application, combined with 
systemic antibiotic therapy, is the foundation of the 
local infection fight. A systemic antibiotic therapy (I
II generation Cephalosporin), aimed to hold back the 
most harmful bacteria – clostridia and strept.  cannot 
be a prophylaxisbased treatment; it is not an alternative 
to the surgical treatment and it must be given to any 
patient with penetrating cutaneous lesions.

The local antimicrobial dressing must be selected 
in connection with the lesion characteristics (shape, 
depth, transudate/exudate quantity, etc.), the presence 
of fistulas or undermined tissue, the anatomical locali
zation, the nature of the damaged tissues and of those 
still viable. In conclusion the final decision about any 



treatment or medication will be conditional on the stock 
available and by the field hospital stock consistency; theo
retically absorbent flat wide surface PHMB or Silverbased 
foam dressing is preferable in cases of large loss of tissue 
matter along with deep plain important mortification 
and abundant reactive exudation (high energy explosive 
devices, large dimension secondary projectiles, I.E.Ds).

Petrolatum component nonadherent dressing, chlorex
idinebased (0.5%) or bismuth tribromophenate (3%) 
based will be used in those tissue lesions with exposition of 
vascular and nervous structures still entire or partially dam
aged (small arms bullets, low energy explosive devices); in 
cases of small wounds but penetrating in muscular plains 
with tunnels and crevices (small secondary bullets) which 
complicate the depth control, absorbent antimicrobial rib
bon dressing (hydrofiber, calcium alginate, etc.) will be 
the first choice.

Local dressing will be frequently replaced in order to avoid 
long lasting occlusions, and obviously in relation to the 
amount of exudate and/or bleeding. The opportunity to 
use such hightech materials able to control the local bac
terial burden has helped considerably to both reduce the 
number of demolition surgical operations and to abbrevi
ate the patient premedical evacuation time.

To complete the three main medical actions of in the field 
trauma wound care (Irrigation, Debridement & Antimi
crobial dressing) and with a view to managing a medical 
evacuation (MedevacStratevac), it is worth remembering 
the importance of correct immobilization of the lesion in 
order to safely transfer the patient; in our experience we 
prefer the use of transportation casts rather than a sim
ple splinting (this is appropriate only in any anatomical 
localization).

Science, Practice and Education

A transportation cast crafted by open plaster or fiber
glass, is a wellpadded cast that is unique to the treatment 
of combat casualties, its goal is to immobilize and protect 
the complex soft tissue injury along the evacuation chain.

Role 2 field hospitals, especially if deployed in inhospi
table or quite hostile areas, cannot offer the same clinical 
potentiality of a hospital over a national territory, even 
less can they accommodate a great amount of wounded 
people, without applying a strict selection process (triage), 
sometimes merciless for the soft tissue injury sufferers, 
but they must be able to accomplish, in every latitude, 
the medical tasks for which they have been established.

The progressive ability to fulfil predetermined goals de
pends on a farsighted logistic organization, but even more 
on the accurate assessment of the firstaid statistics and on 
the accurate provision of enough of the materials required 
for efficacious treatment in emergencies.  m
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SUMMARy
War wounds of the extremities represent a par
ticular clinical, diagnostic and therapeutic en
tity which differs significantly from the wounds 
acquired in peacetime circumstances. These are 
very complex wounds due to uncontrolled dam
age of tissue, various and numerous localizations, 
openings of sterile body spaces and contamination 
from enormous quantities of bacteria. Contami
nation of the wound is caused by the microflora 
of the host and exogenous microflora from the 
environment. These wounds are at a high risk of 
local or systemic infection. Infection will develop 
within six hours if adequate surgical treatment is 
not performed, and an application of antibiotics 
isn’t applied immediately or within three hours of 
the wound occurring. Apart from exposure fac
tors, numerous predisposing factors influence the 
development of infection (shock, loss of blood, 
hypoxia, haematomas, etc.). Etiologic agents of 
infection are predominantly grampositive aerobic 
cocci: Staphylococcus spp, Streptococcus spp, Entero-
coccus spp, followed by gramnegative facultative 
aerobic rods: members of the Enterobacteriaceae 
family (Echerichia coli, Proteus mirabilis, Klebsiella 
pneumoniae, Enterobacter cloacae), gramnegative 
bacteria from the environment: Pseudomonas 
aeruginosa, Serratia marcescens, Acinetobacter bau-
mannii, anaerobic grampositive sporogenic rods 
(Clostridium spp) and gramnegative asporogenic 
rods (Bacteroides spp).

The expected frequency of infection, accord
ing to literature is 35%  40%. In delayed surgical 
debridement > 12 hours, or application of antibi
otics > 6 hours since wounding, the war wound is 
primarily infected (early infection) in > 50% cases.

During The Civil War in Croatia between Au
gust 1991 and December 1995 the Surgical Clinic 
of the “Sveti Duh” General Hospital treated 515 
patients wounded in battle. Of this number 126 
had bone injuries which required external fixation 
as the means of treatment of fractures.

Treatment complications in the 126 patients 
with external fixation were the following: infec
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tion in the tissue surrounding the pins (41), osteo
malacia around the pins (21), inadequate position 
of bone fragments (8) and chronic osteomyelitis 
(9).

The study comprised 59 patients with external 
fixation who developed infection. Of this number 
40 patients (64.8%) were brought to the Clinic 
within five days of the injury. At the time of ad
mission into the hospital 36 of the patients (61%) 
had infection; while another 23 (39%) acquired 
the infection in the hospital. The most frequent 
etiologic agents were Staphylococcus aureus, Pseu-
domonas aeruginosa, and Acinetobacter anitratus.

Keywords: war wounds, infection of the war 
wound, bacteria – agents of infection, external 
fixation

INTRODUCTION
In the course of wars in various historic periods 
more people were killed by classical infectious 
diseases such as dysentery, typhoid, cholera, than 
from infected war wounds.(1) Irrespective of this 
fact, the aim of treatment of a war wound is to 
preserve the life of the wounded, return his func
tion, keep morbidity at a minimum and prevent 
the development of infection by an early and ag
gressive debridement of the wounds, immediately 
on the battlefield.(2)

The significance of an early surgical debride
ment was seen already by Napoleon’s surgeon 
Baron Jean Dominique Larrey (17661842) when 
he amputated extremities on the battlefield, im
mediately after wounding, and 80% of the casual
ties thus managed survived.(3)

The basic principles of prevention of infection 
of war wounds were given by Wilensky, and these 
principles, with some modifications, still apply to
day. These are: “to open the wound wide, includ
ing all the pockets, remove all dirt by mechanical 
cleaning of the wound, remove all foreign bodies, 
haematomas, injured muscles, integrally establish 
a haemostasis”.(4)
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A dramatic turnover in the prevention of infections 
of the war wound came about with the use of antibiot
ics – penicillin, during World War II. It was first used in 
the American Army in 1943 during the war operations 
in Italy, but only as a support to surgical debridement.(5) 
Since then, until today, types of wounds, as well as means 
of treatment have changed dramatically. Gas gangrene no 
longer causes death in the wounded.

THE WAR WOUND
War wounds appear as a consequence of action of a variety 
of types of projectiles, from a small calibre bullet to explo
sive devices of varying destructive effect. The mechanical 
force, highimpact air wave, thermal, toxic or combined 
effect on the human body depends on the distance from 
the explosion. War wounds are the most complex types of 
injuries due to uncontrolled damage of tissue of various 
and numerous localizations and openings of sterile bodily 
spaces to contamination by bacteria. All war wounds, ir
respective of their size and localization, are contaminated 
by a huge quantity of various types of bacteria or a large 
inoculum.(6)

Contaminants of the wound are of exogenous and en
dogenous origin. Exogenous are the microbes from the 
environment (munition, parts of clothes, dirt, soil, wa
ter, etc.) as well as the physiological flora of the casualty 
(Table 1). Endogenous contaminants are the members of 
the physiological flora of the host’s mucosa, primarily gas
trointestinal, oropharyngeal and genital mucosa (Table 2).

Contaminants are also the agents of infection because the 
protective barriers (skin and mucosa) are destroyed. Mas
sive contamination combined with a large quantity of devi
talized tissue, haematomas, compromised circulation with 
ensuing ischemia or anoxia, in the absence of a “sterile” 
cause of the injury (contaminated foreign bodies, parts of 
the projectiles, clothes) are an ideal environment for an ex
ponential multiplication of microbes and their expansion 

Table 2: Physiological flora of upper respiratory  
system and the digestive system

Anatomic area Composition of permanent 
 microbial flora

Composition of transitory 
microbial flora

Environmental circumstances 
which lead to the change of the 
composition of physiological flora

Nasal cavity Staphyloccocus spp
Corynebacterium spp
Neisseria spp

Staphylococcus aureus
Streptococcus pneumoniae
Haemophilus spp
Mopraxella catarrhalis
Enterobacteriaceae 

Pharynx Streptococcus spp
Neisseria spp
Staphylococcus epidermidis
Peptostreptococcus spp
Fusobacterium spp
Prevotella spp
Bacteroides spp
Porphyromonas spp

Streptococcus pneumoniae
Haemophilus spp
Neisseria meningitidis
Moraxella catarrhalis
Enterococcus spp
Enterobacteriaceae 

Stomach Lactobacillus spp
Streptococcus spp
Staphylococcus spp
Corynebacterium spp

Low pH ensures a small number 
of microbes (103 – 105/g of tissue)
The application of drugs leads to 
the selection of gram-positive and 
an increase of the number and 
species of gram-negative microor-
ganisms

Duodenum, 
 jejunum,  
proximal part of 
the ileum

Lactobacillus spp
Enterococcus spp
Corynebacterium spp

Gradual increase in the quantity 
and types with the increase of pH 
of the intestinal content

Distal part of 
the ileum, 
large intestine

Enterobacteriaceae
Pseudomonas aeruginosa
Staphylococcus epidermidis
Staphyloccocus aureus
Streptococcus spp
Enteroccocus spp
Corynebacterium spp
Lactobacillus spp
Peptostreptococcus spp
Bacteroides spp
Eubacterium spp
Bifidobacterium spp
Clostridium spp (prevalence of 
Clostridium perfringens)

In healthy adults >100 various 
types of microbes,
96%-99% of the physiological flora 
are anaerobic bacteria

Table 1. Physiological flora of the skin

Physiological flora of the skin
Residual or  
commensal or  
permanent

Staphylococcus aureus
Coagulase-negative Staphylococcus
(S .epidermidis, S. saprophyticus)
Corynebacterium spp
Propionibacterium spp
Peptococcus spp
Gram negative rods from the Enterobacteriaceae family

Transitory or 
acquired (hospital)

Staphylococcus aureus
Staphylococcus aureus MRSA
Pseudomonas aeruginosa
Gram negative rods from the Enterobacteriaceae family
Spore Clostridium spp
Acinetobacter spp
Candida spp

into surrounding tissue in a relatively short time period.
(6) All war wounds are contaminated, and, if the primary 
management of the wound is absent for any reason, after 
a period of six hours it is also infected.(7)

According to the traditional classification of the wounds 
based on the level of risk of developing an infection and 
type of contamination expected or present during injury, 
the war wound belongs to class 3 or contaminated wound.
(8) It is an open fresh traumatic wound with exogenous 
or endogenous contamination, if there is a rupture in the 
mucosa of gastrointestinal or upper respiratory system or 
if there is the presence of an acute nonsuppurative inflam
mation. The expected frequency of infection in peacetime 
wounds is 15% and in war wounds 35%40%.(2,6,9,10) 
In cases of delayed surgical debridement, 12 hours after 
wounding, or the lack of application of antibiotic six hours 
after wounding, the war wound shall belong to class 4 
or dirty infected wound. Dirty infected wounds carry a 
frequency of infection in peacetime conditions of >25% 
and in war circumstances of >50%.(8)
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Table 2: Physiological flora of upper respiratory  
system and the digestive system

Anatomic area Composition of permanent 
 microbial flora

Composition of transitory 
microbial flora

Environmental circumstances 
which lead to the change of the 
composition of physiological flora

Nasal cavity Staphyloccocus spp
Corynebacterium spp
Neisseria spp

Staphylococcus aureus
Streptococcus pneumoniae
Haemophilus spp
Mopraxella catarrhalis
Enterobacteriaceae 

Pharynx Streptococcus spp
Neisseria spp
Staphylococcus epidermidis
Peptostreptococcus spp
Fusobacterium spp
Prevotella spp
Bacteroides spp
Porphyromonas spp

Streptococcus pneumoniae
Haemophilus spp
Neisseria meningitidis
Moraxella catarrhalis
Enterococcus spp
Enterobacteriaceae 

Stomach Lactobacillus spp
Streptococcus spp
Staphylococcus spp
Corynebacterium spp

Low pH ensures a small number 
of microbes (103 – 105/g of tissue)
The application of drugs leads to 
the selection of gram-positive and 
an increase of the number and 
species of gram-negative microor-
ganisms

Duodenum, 
 jejunum,  
proximal part of 
the ileum

Lactobacillus spp
Enterococcus spp
Corynebacterium spp

Gradual increase in the quantity 
and types with the increase of pH 
of the intestinal content

Distal part of 
the ileum, 
large intestine

Enterobacteriaceae
Pseudomonas aeruginosa
Staphylococcus epidermidis
Staphyloccocus aureus
Streptococcus spp
Enteroccocus spp
Corynebacterium spp
Lactobacillus spp
Peptostreptococcus spp
Bacteroides spp
Eubacterium spp
Bifidobacterium spp
Clostridium spp (prevalence of 
Clostridium perfringens)

In healthy adults >100 various 
types of microbes,
96%-99% of the physiological flora 
are anaerobic bacteria

The frequency of infection varies depending on the 
individual risks of the injured, such as the localization 
of the wound, nature and duration of perioperative con
tamination and comorbidity risk factors such as diabetes 
mellitus.(10)

The development of the infection of the war wound 
can be defined according to Mertz and Ovingion as the 
result of the interaction of characteristics of microbes 
(concentration, virulence, resistance), type and quantity 
of injured tissue, presence of foreign material, host status 
(immune status, comorbidity) and treatment (debride
ment, antibiotics).(11)

INFECTION OF THE WAR WOUND
All war wounds are contaminated with a huge quantity of 
bacteria. A large inoculum is also a virulence factor and 
a predictor of the development of infection. The clinical 
picture of infection, whether local or general, depends 





on the length of time elapsed between the injury with 
bacterial contamination and a combined surgical – anti
biotic treatment. Primary risk factors for the development 
of infection are delayed evacuation and delayed primary 
management of the casualty.

The development of infection depends on exposure 
factors, such as the environmental conditions on the bat
tlefield, geographic localization, movement of the casualty 
during treatment and care, the presence of foreign material 
in the wound, time of primary management, and numer
ous predisposing factors such as shock, extreme loss of 
blood, hypoxia, anoxia, large number of injured organs, 
type and quantity of devitalized tissue, haematomas, pen
etrating injury of the colon, reduced intestine motility, 
necrosis of the skin, etc.(6,12)

With respect to the time factor we differentiate be
tween early infections (2448 hours after wounding) and 
late infections (>7 days after wounding). With respect to 
origin and characteristics of infectious agents we differen
tiate between primary, secondary and tertiary infections. 
Primary infections are caused by the physiological flora of 
the casualty or exogenous flora from the environment, and 
the agents are predominantly the primary contaminants 
of the wound. Secondary infections are acquired during 
wound management, transport, application of open drain
age, and the etiologic agents are selected species under 
the influence of antibiotics. Tertiary or hospital infections 
(superinfections) are those infections which develop dur
ing stationary treatment, and are caused by hospital strains 
such as Staphylococcus aureus MRSA, Pseudomonas aerugi-
nosa and others.

Infections of war wounds are predominantly pol
ymicrobial, caused by aerobic – anaerobic microflora.

The use of antibiotics reduced the frequency of pri
mary or early infections of the war wounds during The 
Vietnam War to 3.9%,(13) in The Civil War to 3.6%,(14) 
while during The Yom Kippur War the average frequency 
of infection was 12%, depending on the localization of 
the wound (5.8% 93%).(15) During the Civil War the 
frequency of late (>48 hours) infections of war wounds 
was 14.6%·(14)

ETIOLOGIC AGENTS OF INFECTION
The agents of infection in war wounds are grampositive 
cocci: Staphylococcus aureus, Streptococcus of sero group 
A or pyogenes, Enterococcus spp, physiological flora of the 
human skin and mucosa; gramnegative rods, members 
of the Enterobacteriaceae family: Escherichia coli, Proteus 
mirabilis, Klebsiella pneumoniae, Enterobacter cloacae, 
predominantly physiological flora of the intestines, as well 
as the transitory flora of the skin; gramnegative rods such 
as Pseudomonas aeruginosa, Acinetobacter calcoaceticus

baumannii complex, Serratia mercenses, bacteria from the 
environment linked to humid environments and dust, as 
well as the hospital pathogens. Along with aerobic and fac
ultatively aerobic bacteria, other extraordinarily important 
bacteria are anaerobic grampositive sporogeneous rods: 
Clostridium spp and gramnegative asporogeneous rods: 
Bacteroides spp, Prevotella spp, Peptococcus spp – strains 
which are usually colonizers of the intestines, primarily of 
the colon, then the skin. Spores of the clostridium are also 
found in the environment and in the dust. Potential but 
rare agents of infection in war wounds can be the Vibrio 
alginolyticus and Vibrio vulnificus, as a consequence of 
the contamination of the wound with polluted sea water, 
particularly during the summer months.

Types of agents and the development of infection in war 
wounds depend on the localization as well as the means 
of wounding. In this respect, we find the following rela
tionships:
1. intracranial wounds of the head: Staphylococcus spp, 

gramnegative rods, anaerobes of the skin
2. face, mouth cavity and neck: Staphylococcus spp, 

Streptococcus spp and anaerobes of the mouth cavity
3. chest: Staphylococcus spp, Streptococcus spp, 

 Pseudomonas aeruginosa, anaerobes of the chest cavity
4. abdominal cavities: Enterobacteriaceae, Enterococcus 

spp, and anaerobes such as Bacteroides spp, Clostrid-
ium spp

5. extremities: Staphylococcus spp, Streptococcus spp and 
anaerobes such as Clostridium spp

6. agents of sepsis are predominantly gramnegative 
rods from the Enterobacteriaceae family, but also 
Pseudomonas spp and Acinetobacter spp.

In penetrating wounds anaerobic bacteria predominate 
with a frequency of up to 30%. Infections which develop 
48 hours after wounding are predominantly caused by 
Staphylococcus aureus.

In war wounds great attention is paid to the prevention 
of the development of gas gangrene and tetanus, caused 
by anaerobic sporogeneous bacteria from the Clostridium 
species. MacLennan was the first to describe gas gangrene 
and called it hystotoxic clostridial infection.(16) Also, he 
proved that 20% 30% of war wounds are contaminated 
by Clostridia, but only in 0.32% does gas gangrene devel
ops. The frequency during World War I was 5%, during 
World War II 0.7%, in The Korean War 0.2% and in the 
Civil War 0.1%.(1719)

The prevention of the development of infection in 
war wounds is primarily achieved by an early surgical 
treatment with a prompt use of antibiotics and antite
tanic prophylaxis, applied immediately or within three 
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hours of wounding. The aim of the prompt application 
of antibiotics is to create a bactericidal bypass from the 
moment of wounding, during transport until the surgical 
treatment. Primary surgical debridement within six hours 
after wounding, knowledge of probable pathogens with 
respect to localization of the wound, along with an optimal 
choice and duration of the application of antibiotics are 
important factors in preventing the development of an 
early infection in a war wound.

CASUALTIES IN THE CIVIL WAR
During The Civil War in Croatia (1990 1995) data were 
collected for a total of 43,476 registered wounded or killed 
persons – soldiers and civilians, from all the stationary in
stitutions in Croatia. Of this number 30,520 persons were 
referred to hospital treatment, and hospital records exist 
for all of them. It is estimated that around 15,000 casual
ties were treated as outpatients. For this group there are 
no precise records. It is estimated that the overall number 
of casualties during The Civil War was around 58,000.

Of the 30,520 wounded who were treated in station
ary institutions 23.5% were civilians and 76.5% soldiers. 
Of the total number of treated soldiers 2% were enemy 
soldiers. The most frequent causes of injury were artil
lery shells (9,652 wounded), infantry weapons (7,302), 
mines and explosive devices (4,587), while much smaller 
numbers were due to aircraft activity, cold weapons, anti
aircraft artillery and other.(20)

The number of injuries by type is presented in Table 3. 
The number of injuries is greater than the number of 
the wounded, because some of them sustained combined 
injuries.(20)

Table 3: Number and types of injuries

Type Number %
Cuts 23 0,07
Frostbite 31 0,10
Psychic trauma 72 0,23
Burns 272 0,88
Tangential wound 599 1,93
Dislocation 607 1,96
Entry wound 2239 7,23
Contusions 3256 10,51
Fractures 3543 11,44
Entry-exit wound 5464 17,64
Blast wounds 14861 47,99
Total 30967 100,00

By localization, the most frequent were injuries of the 
extremities (>20%), and the most severe consequences of 
these injuries were amputations (2%).(20)

THE WOUNDED IN THE CARE OF THE  
“SVETI DUH” GENERAL HOSPITAL IN ZAGREB
In the period between August 1991 and the end of 1995 
the Surgical Clinic of the «Sveti Duh» General Hospital 
in Zagreb treated 515 patients injured in the war. Most 
of the patients were brought from Eastern Slavonia and 
Banovina region.

Of the total number of treated patients, 205 suffered an 
associated wound of the bone structures, while the remain
ing 310 patients sustained isolated injuries of soft tissues 
or injuries of intraabdominal organs and the chest cavity.

Prophylaxis by antibiotics consisted of crystalline peni
cillin, gentamycin and metronidazole applied in a differ
ent time frame between three and 20 days. The route of 
application was intravenous or intramuscular. Empirical 
antimicrobial therapy consisted of pefloxacin, clindamy
cin, amoxycillin plus clavulanic acid, 3rd generation cepha
losporines and cloxacillin. These were applied in varying 
length and route of application. In targeted antimicrobial 
treatment pefloxacin, ciprofloxacin, ceftazidim, amoxycil
lin plus clavulanic acid, ampicillin plus sulbactam, netilm
icin, gentamycin and trimetoprim sulphamethoxazole 
were used. Treatments lasted between four and 40 days, 
and the most frequent route of administration was intra
venous (Table 4).

Table 4: Applied antimicrobial therapy in wounded patients

Antimicrobial therapy Empirical Targeted
Penicillin G
Gentamicin
Metronidazole
Clindamicine
Amoxicillin + clavulanic acid
Pefloxacin
Ampicillin + Sulbactam
Ceftazidim
Netilmicin
Ciprofloxacin

282
302
318

52
32
60

–
12

–
–

–
32

–
–

88
160

52
120

52
160

The wounds were left open for everyday cleansing and 
dressing. Sometimes the wounds were dressed several times 
a day with a 2% solution of H2O2, following by wash
ing with physiological solution, and covered with gauze 
dipped in a 0.1 solution of Acrinoli lactas (Rivanol), or 
polyethyleneglycolbiguanide (Lavasept).(18) In some cases 
a thorough coaxial drainage was applied.

The wounds that were without visible signs of infection 
were closed secondarily (suturae secundariae, rotation lobe, 
microvascular lobes, and free skin transplants according 
to Thiersch) within eight days of wounding. 
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INFECTION IN PATIENTS WITH APPLIED 
ExTERNAL FIxATION
A number of bone injuries (fractures of the pelvis, ribs, 
facial and head bones, small bones of the foot and hand) 
were treated nonoperatively (68 patients). Vertebral col
umn injuries were treated in another institution (11 pa
tients). In 126 patients with complicated comminuted 
fractures of 2 and 3A  3B grade, involving the bones of 
upper or lower extremities, the application of external 
fixation was indicated, either as a temporary or definitive 
method of treatment. In seven patients (5.55%) two or 
more external fixators were installed. It was attempted to 
align the bone fragments in the best possible anatomic 
position. Smaller deperiosted free fragments were removed, 
and greater ones were reinforced by means of Kirschner 
wires or nails (miniosteosynthesis). All bone injuries 
which required external fixation were accompanied with 
more or less serious damage of soft tissue and skin. In 
18 patients (14.28%) with external fixation, along with 
the bone damage there was a verified damage of a major 
blood vessel. In addition, 15 patients (11.90%) with ex
ternal fixation suffered nerve damage which was treated 
secondarily. Of the total number of external fixators, 14 
were placed on the upper arm (10.37%), 16 on the lower 
arm (11.85%), six on the fist (4.44%), 36 on the femur 
(26.66%), 52 on the lower limb below the knee, and 11 
on the foot (8.15%).

Some kind of infection developed in 59 patients with 
external fixation. Bacteriological examination was done 
on the following samples: aspirate, punctate, wound swab 
and hemoculture, by standard procedures and methods. 
Preparations were done according to Gram and methylene 
blue. The culture was obtained in aerobic and anaerobic 
conditions, on enriched fluid and solid media, biovar was 
determined on the basis of metabolic reactions of the iso
lated agent, and resistance to antibiotics determined by 
diskdiffusion method according to KirbyBauer. Having 
determined the etiological agent of infection and its sen
sitivity to antibiotics a targeted antimicrobial treatment 
was applied.

Infection developed in 59 patients (46.8%) with exter
nal fixation on upper or lower extremities. At the time of 
admission into the hospital 36 of the patients (61%) had 
infection; while another 23 (39%) acquired infection in 
the hospital. Infection appeared more frequently in lower 
extremities (48 : 11). Of this number 50 were wound in
fections (84.7%) and in nine cases osteomyelitis (15.3%). 
There was one fatality in this group, due to a massive pul
monary embolism. In 41 patients (64.4%), in spite of daily 
cleansing, infection developed in the vicinity of screws, but 
was treated by adequate antibiotic therapy. In two patients 
(3.3%) incision beside the screw was necessary.

In 45 patients (76.3%) the wounds were caused by shell 
blast or bullet, in nine (16.1%) by contusion, and in five 
(8.5%) by undetermined causes. Foreign bodies acquired 
by war injury were found in 22 patients (37.3%). The 
seriousness of the wound on admission was assessed as 
mild, severe and polytrauma. The seriousness of fractures 
was graded between 1 and 3B. Most frequent (45 cases or 
76.3%) were 3rd degree fractures. The clinical picture was 
aggravated by a severe traumatic and hemorrhagic shock 
in 12 patients (20.3%).

Of the 59 patients, 36 (61%) had infection at the time 
of admission, while hospital infection developed in anoth
er 23 patients (39%). The length of infection was between 
three and 50 days, most frequently lasting 40 days, apart 
from chronic osteomyelitis. Polymicrobial and monomi
crobial infections appeared with a similar frequency. The 
most frequent etiological agents are presented in Table 5. 
Dominant bacterial genera were Pseudomonas, Staphylococ-
cus and Acinetobacter, while all other genera were much 
less present.

It is significant that the spectrum of agents is identical 
in patients admitted with developed infection and those 
who acquired infection in the hospital, but the frequency 
of agents differs. This is probably caused by prophylactic 
application of antibiotics up to 20 days, length of hos
pitalization between nine and 182 days, the number of 
hospitalizations between one and three (one being the 
most frequent), varying application of antibiotics and pre

Table 5: Etiological agents of infection in patients with 
external fixation isolated from different samples

Etiological agents of infection
Type of bacteria Swab/tissue Hemoculture Punctate Total %
Pseudomonas aeruginosa
Staphylococcus aureus
Acinetobacter anitratus
Enterococcus faecalis
Corynebacterium spp
Echerichia coli
Klebsiella pneumoniae

37
29
26
13
12

9
2

1
2
–
1
–
–
-

1
3
–
–
–
–
–

39
34
26
14
12

9
2

29,5
25,0
19,1
10,1

8,5
6,5
1,3

Total 128 4 4 136 100
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ventive measures. The length of first hospitalization was 
between nine and 182 days, of the second eight to 131 
days, and of the third, seven days. The average hospital 
stay was 56 days.(18)

CONCLUSION
Adequate and timely surgical management of a war wound 
within six hours of wounding, and a concommitant ap
plication of antitetanic and antimicrobial prophylaxis for 
three to five days are key preconditions for the healing of 
complicated bone fractures caused by explosives. Wounds 
inflicted by weapons of high kinetic energy demand a great 
skill and experience on the part of the surgeon to assess 
the degree of damage of anatomic structures and their dif
ferentiation. The surgical treatment of the wound in no 
case excludes primary infection, and such injuries should 
remain under permanent control. Antimicrobial prophy
laxis is indispensable in war wounds, and the combination 
of crystalline penicillin, gentamycin and metronidazole 
prevents the development of streptococcal and anaerobic 
infections. With a view to the length of treatment it has 
selected sensitive strains at the expense of the multiple 
resistant ones.

The infection of the war wound is frequent, and 
presents as a highly contaminated wound with a number 
of predisposing and exposing factors. For instance, the fre
quency of infection of war wounds in The Yom Kippur war 
was 15% in open fractures, 40% in isolated fractures of the 
thigh bone, and 93% in casualties with polytrauma with 
an open fracture of thigh bone. The frequency of primary 

infected wounds in The Vietnam War was 3.9%, increas
ing in the course of transport to Japan, to 32%.(15,2,12,13)

Following the surgical management of a war wound 
a careful and orderly cleansing of the wound is neces
sary, along with washing the wound with an antiseptic. 
In case of development of infection a targeted bacterio
logical approach is applied, based on the determination 
of etiological agents and their sensitivity to antimicrobial 
therapy. Permanent control is necessary in order to react 
to a possible change of etiologic agent, as well as changes 
in sensitivity (hospital strains).

The factors which led to the infection of war wounds 
with a damage of bone structures and applied external 
fixation in Croatian soldiers were: location of the wound 
 lower extremities (81.45%), distance between primary 
attendance of the wound and stationary hospital, surgery 
undertaken more than five days after wounding (32.2%), 
polytrauma (73%), open fractures of the 2nd and 3rd degree 
(77%), length of hospitalization between nine and 182 
days, applied prophylaxis and empirical therapy with an
tibiotics three to 20 days, multiple resistant gramnegative 
bacteria  Pseudomonas aeruginosa, Acinobacter anitratus or 
Staphylococcus aureus as causes of infection, resulting from 
eradication of sensitive strains. A characteristic of infec
tions in our casualties is the fact that they did not develop 
infections caused by clostridia (tetanus, gas gangrene).

In addition, during The Civil War we did not prove 
infections of wounds caused by methicillinresistant sta
phylococcus – MRSA, by contrast to the postwar period. 
The reason is surely an excessive and prolonged application 
of antistaphylococcus antibiotics. m

Note:

Parts of this overview were published in the following papers:

1) Kucišec-Tepeš N, Bejuk D, Košuta D. Osobitosti infekcije ratne ozljede. AMC 2006; 
60:353-363.

2) Huljev D, Trajbar T, Kucišec-Tepeš N, Pavić P. Characteristic and treatment of 
war wounds of extremities. Eur J Emerg Surg Intensive Care 1997; 2:90-6
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In 1403 at the Battle of Shrews
bury, on the border of Wales and 
England, the sixteen or seventeen 
year old son of King Henry IV 
( his date of birth is disputed) 
was severely injured by an arrow 
which entered his face just below 
his nose on the left side and be
came embedded in the back of 
his skull. It would appear that he 
showed extraordinary courage.

‘The prince that day helped his father like a brave 
young gentleman: for although he was hurt in the 
face with an arrow, so that all the noble men that 
were about him, wanted to take him off the field, 
yet he would not allow them to do so, in case his 
departure from among his men caused them alarm: 
and so without regarding his injury, he continued 
with his men, & never ceased, either to fight where 
the battle was most hot, or to encourage his men 
where it seemed most necessary. This battle lasted 
three long hours…’1

After the battle the prince was taken to Kenil
worth Castle a distance of some sixty miles. He 
was initially tended to by various doctors who 
attempted unsuccessfully to extract the arrow with 
potions, avoiding invasive surgery. However, he 
was not only enormously lucky to have survived 
the initial injury but also to have had a remarkable 
surgeon, John Bradmore, who was brave enough 
to attempt surgical extraction and eventually man
aged to remove the arrowhead. It is uncertain as to 
when Bradmore became the King’s surgeon. Lang 
notes an unreferenced suggestion that he served 
King Richard II but identifies the first documen
tation of his connection to King Henry IV as a 
payment of 40 shillings to John Bradmore ‘chirur
gico domini Regis’ for medicines for the king and 
household in 14032 (the same year as the opera
tion on the Prince). Bradmore subsequently wrote 
an extensive surgical treatise entitled ‘Philomena’3 

in which he describes various cases 
he had treated and gives recipes for 
medicines and ointments which he 
used. 
 The following is a translation 
from the Latin of Bradmore’s ac
count of the operation to remove 
the arrowhead and the healing of 
Prince Harry’s wound, of which he 
must have been justly proud. 

‘It should be known that in 1403, in the 4th year 
of the reign of the illustrious King Henry IV (after 
the Conquest) on the eve of Mary Magdalen’s Day, 
it happened that the King’s son and heir, the Prince 
of Wales and Duke of Aquitaine and Lancaster, 
was struck in the face, on the left side next to his 
nose, by an arrow at the Battle of Shrewsbury. The 
arrow went in diagonally, and after the shaft had 
been pulled out the arrowhead stayed lodged in the 
rear part of the skull at the depth of six inches. The 
noble Prince was cured by me, the compiler of this 
present volume ‘Philomena’, in the castle of Kenil-
worth, for which I owe immense thanks to God. 
Various skilled doctors came to the castle saying they 
wanted to extract the arrowhead with potions and 
other remedies but they could not do so. Eventually 
I agreed to attempt it. In the first place I made little 
probes from the pith of an elder well dried and well 
sown in clean linen cloth, and applied them along 
the length of the wound. These probes were steeped in 
rose honey. Then I made larger and longer probes and 
continued with them, increasing their size until I had 
the width and depth of the wound that I wanted. 
And once the wound was so dilated and deep that 
by my calculation the probes reached the bottom of 
the wound, I then prepared a pair of little concave 
forceps of the width of an arrow (head), with a screw 
running through the middle of the forceps; the ends 
of the forceps were well rounded inside and out, and 
also the end of the screw which went through the 
middle was well rounded (as a screw should be) so 
as to grip the arrowhead better and more strongly. 
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Deborah Hofman

Clinical Nurse Specialist 
Leg Ulcer Clinic, 
Department of Dermatology, 
Churchill Hospital,
Oxford

d.hofman@btinternet.com

Conflict of interest: none



Science, Practice and Education

EWMA  Journal  2010 vol 10 no 2 71



Science, Practice and Education

So I introduced the forceps gradually diagonally in the same 
way that the arrow had first entered, and then inserted the 
screw through the middle and eventually the forceps entered 
the hole of the arrowhead, and then by gradual wiggling, 
with the help of God, I pulled out the arrowhead. A number 
of gentlemen and servants of the Prince were standing by and 
all gave thanks to God. Then with a squirtillo3 (syringe) filled 
with white wine I cleaned the wound and then introduced 
new probes made of wads of flax steeped in a cleansing agent 
made like this: Take a piece of white bread, boil well in water 
and strain through cloth; then take as much barley- flour and 
honey as is sufficient and boil everything over a gentle fire until 
it thickens, then add enough turpentine and the cleansing 
ointment is made. From the second day I shortened the flax 
wads steeped in the ointment every two days and so within 
20 days the wound was perfectly cleansed. After that I healed 
the flesh with Unguentum Fuscum (dark ointment). And note 
that every day, from the start to the finish of my treatment 
I applied nerve ointment (Unguentum Nervale) and a hot 
plaster for fear of convulsions - this was my greatest fear. And 
so thanks be to God he was perfectly cured.’4

There are several remarkable aspects about this episode. 
Leaving aside the magnitude of carrying out such a proce
dure without anaesthetic and without being able to locate 
the arrowhead by Xray prior to/or during surgery, what 
is truly amazing is Bradmore’s inventiveness and courage. 
Faced with this challenge, it would seem from his descrip
tion that he made the necessary instrument with his own 
hands, or at least designed and supervised its manufacture. 
It has been calculated that the manufacture of this instru
ment would have taken approximately four hours.5 It is 
also possible that he invented his ‘squirtillo’ (syringe), as 
the first documented use of the word ‘sqwyrtyl’ meaning 
syringe in the OED is not until 1425. There was appar
ently no Latin word available to him.

Bradmore understood the importance of cleanliness and 
asepsis throughout the procedure, both while preparing 
the wound for the application of the surgical instrument 
and after the removal of the arrowhead to prevent post
operative infection. It has been suggested that the spasms 
which Bradmore so feared would have been caused by 
tetanus,6 and although it is unlikely that his Unguentum 
Nervale would have had any effect, at least he was aware of 
the risk and identified it as a wound complication. Tetanus 
must have been common in war wounds contaminated 
with horse manure. 

Bradmore gives recipes for his ointments in ‘Philomena’ 
and according to Cole and Lang Unguentum Fuscum con
sists mainly of resins and gums whereas Unguentum Ner-
vale is a compound of more than 20 herbs, wax, butter 
and some resins which may have had some antibacterial 
properties.7

His preparation of the wound bed prior to surgery in
volved application of clean probes ingeniously made of 
pliable wood wrapped in linen and soaked in honey, which 
as we now know is effective against a wide range of bacteria 
and is being used again in the management of contami
nated wounds. The irrigation of the wound cavity with an 
antiseptic prior to the application of ‘healing’ ointments 
is again a technique that is familiar to presentday wound 
management as is his method of gradually reducing the 
packing in the wound, so allowing the wound to heal from 
the base upwards.

One feels that one would have felt great confidence in 
John Bradmore’s surgical expertise, although today, we 
might have preferred it if there had been an anaesthet
ist in attendance. His skill allowed Prince Harry to live 
to fight another day and to win the Battle of Agincourt 
twelve years later.

Prince Harry was probably left badly scarred, but the well
known portrait of him as King Henry V (see Figure 1) 
showing his left profile, painted in the late 16th century, 
shows no such scar. Similarly, Shakespeare makes no ref
erence to Harry’s wound in his portrayal of the battle of 
Shrewsbury in Henry IV Part 1. This may explain the 
later lack of awareness of this extraordinary event which 
has only been written about over the last twenty years. 
 m

Notes 

1. I have updated the spelling and punctuation of this description of the battle of 
Shrewsbury which appears in: Raphael Holinshed: ‘The Chronicles of England, 
Scotlande, and Irelande’ (2nd edition 1587). Shakespeare used these Chronicles as 
source material for his history plays but omitted this episode.

2.  Lang SJ. John Bradmore and his book Philomena. Social History of Medicine 1992: 
5: 121-130.

3. BL MS Sloane 2272, fol. 1372. Transcribed by SJ Lang. p128.

4. I am indebted to Henry Herford for this translation.

5. Cole H, Lang T. The Treating of Prince Henry’s Arrow Wound, 1403. Journal of the 
Society of Archer-Antiquaries 2003: 4: 695-101. In this account the authors describe 
Cole’s reconstruction of the surgical implement made by Bradmore for a television 
programme in 2002 entitled ‘Royal Deaths and Diseases’.

6. Cummins J. Saving Prince Hal: maxillo-facial surgery, 1403. History of Dentistry 
Research Group 2006:19: Newsletter.

7. These recipes are discussed by Cole and Lang p97. 
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Publication in The Cochrane Library Issue 3, 2010

Topical silver for preventing  
wound infection 
Marja N Storm-Versloot, Cornelis G Vos, Dirk T 
Ubbink, Hester Vermeulen 
This record should be cited as: Storm-Versloot MN,  
Vos CG, Ubbink DT, Vermeulen H. Topical silver for 
preventing wound infection. Cochrane Database of 
Systematic Reviews, 2010, Issue 2.

ABSTRACT
Background: Silver-containing treatments are popular 
and used in wound treatments to combat a broad 
spectrum of pathogens, but evidence of their effective-
ness in preventing wound infection or promoting 
healing is lacking.

Objectives: To establish the effects of silver-containing 
wound dressings and topical agents in preventing 
wound infection and healing of wounds.

Search strategy: We searched the Cochrane Wounds 
Group Specialised Register (6 May 2009); The Coch-
rane Central Register of Controlled Trials (CENTRAL) 
(2009 Issue 2); Ovid MEDLINE (1950 to April Week 4 
2009); Ovid EMBASE (1980 to 2009 Week 18); 
EBSCO CINAHL (1982 to April Week 4 2009) and 
Digital Dissertations (to May 2009) for relevant trials. 
We contacted manufacturers and distributors.

Selection criteria: Randomised controlled trials (RCTs) 
comparing silver-containing wound dressings and 
topical agents with silver-containing and non silver-
containing comparators on uninfected wounds.

Data collection and analysis: Two authors independ-
ently selected trials, assessed risk of bias, and extracted 
data. 

Main results: We identified 26 RCTs (2066 patients). 
Heterogeneity of treatments and outcomes precluded 
meta-analysis. We grouped results according to wound 
type, and silver preparation.

Burns: Thirteen trials compared topical silver (in a 
variety of formulations – including silver sulphadiazine 
(SSD) cream) with non-silver dressings. One trial 
showed fewer infections with silver nitrate when com -
pared with a non-silver dressing, but three trials showed 
significantly more infection with SSD than with the non-
silver dressing.

 Six trials compared SSD cream with silver-
containing dressings. One showed significantly fewer 
infections with the silver-containing dressing (Hydron 
AgSD) compared with SSD, the remaining five found 
no evidence of a difference. 
 One trial compared two silver-containing dressings, 
and showed a significantly lower infection rate with 
silver-coated gauze (Acticoat®) than with silver nitrate 
gauze.

Other wounds: Six trials compared SSD/silver-
containing dressings with non-silver dressings (nine 
dressings in total). Most comparisons (seven) found no 
significant differences in infection rates; one trial in a 
variety of wounds exhibited significantly fewer infec-
tions with SSD/hydrocolloid, but another, in acute 
wounds, found significantly more infections with SSD. 
Only one comparison showed a significant reduction in 
healing time associated with a silver-containing 
hydrofibre dressing in diabetic foot ulcers.

Authors’ conclusions: There is insufficient evidence to 
establish whether silver-containing dressings or topical 
agents promote wound healing or prevent wound 
infection; some poor quality evidence for SSD suggests 
the opposite.

Plain language summary

Probable that silver-containing dressings and creams 
do not prevent wound infection or promote healing 
Wound dressings and creams containing silver are 
widely used. It is thought that silver may help wounds 
to heal faster and prevent infection, but we did not 
know if this was true. This review identified 26 trials 
(involving 2066 participants) comparing silver-con-
taining dressings or creams against dressings or 
creams that did not contain silver. Twenty of the trials 
were on burn wounds, while the other trials were on a 
mixture of wound types. Most studies were small and of 
poor quality. After examining them all, the authors 
concluded that there is not enough evidence to support 
the use of silver-containing dressings or creams, as 
generally these treatments did not promote wound 
healing or prevent wound infections. Some evidence 
from a number of small, poor-quality studies suggested 
that one silver-containing compound (silver sulphadi-
azine) has no effect on infection, and actually slows 
down healing in patients with partial-thickness burns.
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Publication in The Cochrane Library Issue 4, 2010

This is an update of the review:

Topical agents or dressings for pain  
in venous leg ulcers 
Michelle Briggs, E Andrea Nelson. 
Citation: Briggs M, Nelson EA. Topical agents or dressings 
for pain in venous leg ulcers. Cochrane Database of Systematic 
Reviews 2003, Issue 1. Art. No.: CD001177. DOI: 
10.1002/14651858.CD001177. 
Copyright © 2009 The Cochrane Collaboration. Published by 
John Wiley & Sons, Ltd.

ABSTRACT
Background: Venous leg ulcers affect up to 1 per cent of people 
at some time in their lives. The main treatments are compres-
sion bandages and dressings. As these ulcers are often painful 
some clinicians choose particular dressings and topical treat-
ments (analgesia / local anaesthetic) to reduce the pain both 
during and between dressing changes.

Objectives: To assess the effectiveness of dressings, local anaes-
thetics or topical analgesia for pain relief in venous leg ulcera-
tion.

Search strategy: For this update the search strings were revised 
and the following databases were searched: The Cochrane 
Wounds Group Specialised Register (Searched 16/12/09)  
The Cochrane Central Register of Controlled Trials (CENTRAL) 
- The Cochrane Library Issue 4 2009; Ovid MEDLINE - 1950 to 
November Week 3 2009; Ovid EMBASE - 1980 to 2009 Week 
50; EBSCO CINAHL - 1982 to December 16 2009. No date or 
language restrictions were applied.

Selection criteria: Randomised controlled trials which evaluated 
local interventions used to relieve venous leg ulcer pain were 
considered. Pain was defined as either persistent pain or pain at 
dressing changes or debridement. Ulcer healing and reported 
adverse events were also considered as further outcomes.

Data collection and analysis: Eligibility for inclusion was 
confirmed by two review authors who independently assessed 
the potential trials.

Main results: Two trials evaluating interventions for persistent 
venous leg ulcer pain were identified for this review update. Both 
studies evaluated ibuprofen slow release foam dressings; one 
comparing it with local best practice and the other with an iden-
tical foam comparator. The primary end point for both studies 
was “pain relief achieved”. When compared with a foam dres-
sing alone, there was no evidence of a statistically significant 
effect of the ibuprofen foam dressing in terms of achieving some 
pain relief the first evening after treatment: 74% in the ibuprofen 

group (46/62) had pain relief compared with 58% (35/60) in the 
foam group (no significant difference: RR 1.27, 95%CI 0.98 to 
1.65). In the second study 100% (32/32) of people with venous 
ulcers achieved some pain relief with the ibuprofen dressing on 
the first evening of treatment compared with 93% (26/28) in the 
local best practice group (no significant difference: RR 1.08, 
95% CI 0.96 to 1.21). Pooling these studies in a meta-analysis 
(using a random effects model as significant heterogeneity 
present (p=0.1), I² = 64%) there is no evidence that ibuprofen 
dressings increase the pain relief experienced by the first evening 
of use (RR 1.15, 95% CI 0.91 to 1.44). We were not able to 
extract sufficient data to combine other pain outcomes from 
these trials. There was no difference in healing rates but slightly 
more adverse events with ibuprofen dressings than with a similar 
foam dressing without ibuprofen.
 Six trials evaluated interventions for the pain associated with 
debridement and were considered sufficiently similar to pool. 
There was a statistically significant reduction in debridement 
pain scores with 5% Eutectic Mixture of Local Anaesthetics 
(EMLA): lidocaine-prilocaine cream; the difference in means 
(measured on a 100 mm scale) was 20.6 mm (95% CI 12.19 to 
29.11). Of these six trials, only one small trial measured healing 
as an outcome and found no difference in the numbers of ulcers 
healed at the end of the study.

Authors’ conclusions
There is no evidence that ibuprofen dressings offer pain relief, as 
measured at the first evening of use, to people with painful 
venous leg ulcers compared with foam dressings or best prac-
tice.  EMLA appears to provide effective pain relief for venous 
leg ulcer debridement but the effect (if any) of EMLA on ulcer 
healing remains unknown.

Plain language summary

Topical agents or dressings for reducing pain  
in venous leg ulcers 
Venous leg ulcers are often painful, both during and between 
dressing changes, and during surgical removal of dead tissue 
(debridement). Dressings, topical creams and lotions have been 
promoted to reduce the pain of ulcers. Two trials tested a 
dressing containing ibuprofen and found no significant differ-
ence in the chance of pain relief measured on the first night of 
treatment, for ibuprofen dressings compared with foam or best 
practice. However these studies were small and patients were 
only followed for a few weeks which may not be long enough to 
assess whether the dressing affects healing. There was good 
evidence from 6 trials that a local anaesthetic cream (EMLA) 
reduces the pain of debriding leg ulcers but there was insuffi-
cient evidence of the impact of this cream on side effects and on 
healing. m
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The EWMA Patient Outcome Group, 
chaired by Professor Finn Gottrup has 
initiated a European survey project on 

resource utilisation related to wound manage
ment in hospital and communitybased health
care organisations. The surveys are carried out in 
collaboration with the Advanced Wound Care 
Sector (AWCS) of Eucomed (the European trade 
organisation for medical device companies). 

The aims of the surveys are:
n To identify type and number of wounds un

der treatment and provide an estimate of the 
amount of clinician time and inpatient bed
days directly attributable to wound care.  

n To highlight the importance of specialist 
wound care expertise, by illustrating the 
high prevalence of wounds among hospital 
and community patients and the significant 
proportion of available resources which are 
devoted to wound complications, many of 
which could be avoided.

The survey takes the form of a point prevalence 
study. In an acute hospital it is likely to take 12 
days. In a community healthcare organisation 
the focus is on patients receiving treatment for a 
wound in the study week.

The surveys will be conducted in several Eu
ropean countries. The first survey was undertaken 
as a pilot study and took place in the UK in 2005.  
The estimated cost of wound care was £2.5  £3.1 
million per 100,000 population and in total 1644 
patients had a total of 2300 wounds. The next 
survey is taking place in Denmark in two regions:
n The midJutland Region 

The Region hospital in Viborg and  
the community of Viborg 

n The Copenhagen Region 
The Hilleroed Hospital and  
the community of Hoersholm 

In both Regions the number of wounds in the 
hospital beds, in the home care service and in 
the nursing homes were recorded during the first 
two weeks of March. In total more than 600 pa
tients with one or more wounds were found in the 
surveyed institutions. The data will be analysed 
during the last weeks of March and the report on 
the Danish Wound Survey will be presented at the 
EWMA conference in Geneva 2628. May 2010.

The next survey will be undertaken in Italy and 
the results will be reported in a later issue of the 
EWMA Journal.  m

EWMA Patient Outcome Group:

Eskild W. Henneberg
MD, FRCSEd, FEBVS

Head of dept.
Vascular Surgical Unit

Viborg Regional Hospital
Denmark

eskild.w.henneberg@ 
viborg.RM.dk

The first document coming out of the EWMA Patient 
 Outcome Group will be presented in the opening plenary 
session of the EWMA  Patient Outcome Group at the EWMA 
Conference in Geneva, Switzerland, 26-28 May 2010.

The title of the document is: 
Outcomes in controlled and comparative studies on non 
healing wounds – Recommendations to improve quality of 
evidence in wound management

Written by Finn Gottrup, Jan Apelqvist and Patricia Price

The aim of the document is to provide recommendations on 
the accepted level of rigour for studies in wound management 
and to develop a consistent and reproducible approach to 
 define, evaluate and measure appropriate and adequate 
 outcomes in RCTs as well as clinical studies. 
 The document provide statements on how to improve 
 evaluations of new treatment strategies with regards to out-
come to meet the need for evidence based information in 
wound management. It also describes the particular considera-
tions that have to be recognised when evaluating treatment 
strategies in non healing wounds. 

EWMA Patient Outcome Group

Wound Surveys – Denmark
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Handicap International is an independent inter
national aid organisation working in situations 
of poverty and exclusion, conflict and disaster. 
Working alongside persons with disabilities and 
other vulnerable groups, our action is focused on 
meeting their essential needs, improving their liv
ing conditions and promoting respect for their 
dignity and their fundamental rights.

Handicap International’s exercises its professional 
and organisational competence in the following 
sectors of activity: Health, Prevention, Rehabili
tation, Economic Inclusion, Social Inclusion, 
Education, Local Development, Accessibility, 
Disaster Preparedness and Disaster Risk Reduc
tion, Demining and Mine Risk Education, Camp 
Coordination and Management, Basic Needs, and 
Reconstruction. These sectors of activity may im
plement projects on different levels: individual 
and community, services, systems and policies, 
local, national and international In addition to 
its thematic or technical competence, Handicap 
International also has expertise in advocacy which 
it uses to influence or improve national and inter
national public policy.

Handicap International has been working over 
the past 27 years to support persons with dis
abilities and vulnerable populations. Handicap 
International and its partners are currently active 
in 59 countries worldwide, employing 2,700 staff 
in the field. 

One of our target populations is persons living 
with chronic disabling diseases, diseases which 
may result in irreversible physical, sensorial or 
mental impairment.

In the field of disabling diseases, Handicap In
ternational’s aims to achieve the following goals:
n To prevent disability linked to disabling 

 diseases 
n To ensure that prevention, care and 

 rehabili tation services are available,  
adapted and accessible

n To build capacities, to promote the 
social participation of people living with  
a disabling disease and the application  
and exercising of their rights.

RECENT ACTIVITIES ON  
CHRONIC WOUNDS
Chronic wound and lymphoedema are often the 
consequence of poorly treated lymphatic filariasis, 
diabetes or Buruli ulcer. 

Following the invitation from the World 
Health Organization (WHO) to join the Global 
Alliance for the Elimination of Lymphatic Filaria
sis (GAELF) in 2001, Handicap International has 
been working with health authorities and com
munities in lowincome countries to prevent dis
ability due to neglected tropical diseases and non 
communicable diseases. Several projects have been 
implemented, on lymphatic filariasis in Burkina 
Faso and Madagascar, Buruli ulcer in Togo, and 
diabetes in Burundi, Kenya, Mali, Nicaragua, and 
the Philippines. 

Pauline Guimet
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Anthony Vautier,  

Susan Girois

Handicap International

pguimet@handicap 
-international.org
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The disability prevention strategies implemented at field 
level follow the WHO’s recommendations:
n To prevent acute inflammation of the limb resulting 

from lymphatic filariasis (secondary bacterial infec
tions of the limb affected by lymphoedema)

n To facilitate the early detection and treatment of 
Buruli Ulcer cases at community level, to alleviate 
disability due to Buruli ulcer, 

n To prevent disabilities resulting from  diabetes, 

To achieve these goals, Handicap International uses a 
communitybased approach to promote homebased self 
care. Communitybased workers are trained to educate 
patients and their families in basic washing, appropriate 
footwear and exercises to maintain the range of motion 
and facilitate lymphatic circulation in the affected limb. 

Health services are also strengthened, in order to 
provide physiotherapy services, orthopaedic fitting, and 
wound care when needed.

 Handicap International has shown that chronic 
wound and lymphoedema can be managed through in
tegrated activities. As an active member of the Non Gov
ernmental Development Organisations for Lymphatic 
Filariasis control network since 2003 (NGDO LF Net
work), Handicap International has organised two work
shops on behalf of the group to promote an integrated 
approach:  “Footwear for people affected by lymphatic 
filariasis, leprosy or diabetes” (Bamako, 2008), and ”A 

Woman with Lymphatic Filariasis in front of her home in Burkina Faso,
West Africa. © J-C. BETRANCOURT / HANDICAP INTERNATIONAL 2002

Home based physiotherapy follow up visit to prevent disability 
due to Buruli ulcer in Togo, West Africa. 
© A. VAUTIER / HANDICAP INTERNATIONAL2009

comprehensive and integrated approach to chronic wound 
and lymphoedema care” (Nairobi, 2009). The outcomes 
of these workshops show that it is possible to implement 
the integrated management of chronic wounds and lym
phoedema resulting from diabetes, Buruli ulcer, lymphatic 
filariasis and leprosy. In some countries, pilot projects are 
already underway and are currently being  documented. 

 Through its field projects, Handicap International 
and its partners have identified the need to develop a pro
tocol for wound care management at the primary health 
care level in developing countries. In order to address 
this need,  Handicap International has coordinated since 
2008 a Working Group on the Integration of Wound
Lymphoedema Management in ResourcePoor Settings. 
This working group aims to support the WHO in devel
oping guidelines for the integrated management of lym
phoedema and chronic wounds resulting from lymphatic 
filariasis, leprosy, Buruli ulcer, diabetes and cardiovascular 
diseases at the primary health care level.   m
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INTRODUCTION 
The Eucomed AWCS group (www.eucomed.
org) was founded in June 2007. Since then we 
have had twelve regular meetings. Today there are 
eight companies in the group: B. Braun, Covidien, 
ConvaTec, KCI, Mölnlycke Health Care, Paul 
Hartmann, Smith & Nephew and 3M. In addi
tion, we work in active partnership with EWMA 
and Policy Action.

The purpose of this paper is to give an update of 
the activities during the latest four months, i.e. 
from November 2009 to February 2010.

STATUS REPORT
European Parliament question on wound care 
On 5 Nov Finn Gottrup (EWMA), Patricia La
mas (Policy Action) and Hans Lundgren (AWCS) 
met with MEP (Member of European Parliament) 
Vittorio Prodi. This was a followup meeting 
from October 5th, when we first met with Mr 
Prodi, who showed a strong interest in problem
atic wounds and a willingness to help the AWCS 
group in an earnest and resolute way. He said that 
he was willing to raise a Parliamentary question on 
wound care but not until late Jan 2010 because he 
was very busy with the climate debate. 

In Feb 2010 the AWCS group sent in a two
page policy document to Prodi, with three distinct 
questions on wound care. Those questions, if he is 
in agreement, will be sent to the European Com
mission. It usually takes around six weeks to get 
an answer from his office.

EPF Value & Conference (European Patients’ 
Forum, www.eu-patient.eu)
An EFP Value+ Conference on “Meaningful 
 Patient Involvement in EU Health Programmes 
and Policies” took place on 910 December in 
Gothenburg, Sweden under the patronage of the 
Swedish EU Presidency. The conference brought 
together 100 patient leaders, allies and health 
stakeholders from throughout the European 
 Union.

This event marked the end of EPF’s two
year EU funded project on patient involvement, 
 Value+, but in many ways marked the beginning 
of new networks, new partnerships, and new 
thinking on patient involvement, based very 
much on the dynamism created at the conference 
itself, and also the three core resources developed 
as a result of the project, that were launched in 
Gothenburg.
The three project deliverables were:
n The Value+ Toolkit was developed to support 

patient and patient organizations in becom
ing involved in health related projects and 
policy.

n The Value+ Handbook provides specific in
formation to project coordinators and lead
ers on how to involve patient organizations 
and work effectively with them.

n The Value+ Policy Recommendations were de
veloped as a result of the findings in relation 
to the assessment of patient involvement in 
health projects supported by the European 
Commission.

Preparatory Reimbursement Meeting 
WUWHS Yokohama 2012
An extraordinary meeting around current wound 
care issues took place on 16 January 2010 in Paris. 
Chairman of the meeting was Luc Téot and the 
programme contained actual topics from Europe 
and the US health reform. Among six different 
presentations, there was an update of the Euco
med AWCS group including performed, ongoing 
and planned activities. 

One new idea from Luc Téot was the proposal 
of a global wound care database. This should be 
an international data collecting system, built on 
20 centres in the world and the wound scoring 
system should come from Falanga. More official 
information will be distributed later on and the 
next meeting will be in Seoul, September 2010. 
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CPC Conference in Paris
The annual French CPC conference in Paris took place 
on 1719 January 2010. During the Vulnus session on 
Monday, the Eucomed AWCS group got a slottime of 
ten minutes to present their activities. The presentation at 
the press conference was made by LouisFrançois Omnes 
(Smith&Nephew) and focused on the event in the Euro
pean Parliament last October.

Eucomed AWCS meeting in Paris
The 12th Eucomed AWCS meeting took place on 1819 
January 2010 at B.Braun offices in Paris. This was a 1½ 
day session with a goal & strategy meeting followed by a 
normal meeting. The priorities during 2010 will be:
1) POG (Patient Outcomes Group) and their contri

bution to the ongoing wound care debate. 
2) CEO event during the Eucomed MedTech Forum, 

1214 October 2010. 
3) Raise a question on wound care in the  

European Parliament. 
4) Communication Plan for the group. 
5) The budget for the year 2010 was approved with 

eight paying companies: Molnlycke, ConvaTec, 
S&N, B.Braun, Covidien, 3M, KCI and now also 
Paul Hartmann. Potential new members of the 
AWCS group are Coloplast and Sorbion. 

6) Improve the dialogue with national associations: 
SDMA and ABHI (UK), BvMed (Germany), 
 Appamed (France), Assobiomedica (Italy) and  
Fenin (Spain). 

7) Work in active partnership with EWMA and  
Policy Action. 

On Monday 18th, Philippe Rouard from Appamed was 
invited to speak about the situation in the French reim
bursement system.

Eucomed Home Care Sector meeting in Munich
On 2 February 2010 a Eucomed Home Care group meet
ing was held at the SCA offices in Munich. During 2009, 
the activities within this sector group were revitalized 
including the appointment of a new chairman, Gunnar 
Preifors from SCA. This is an alliance for community 
care including active sector groups from Incontinence & 

EWMA
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Continence Care, Ostomy & Stoma Care, and Wound 
Care. This group thinks there is considerable potential to 
reduce the dependence on hospital care and to treat more 
patients, especially those with longterm conditions, in 
the community. As a first step to raise awareness of all the 
treatments outside of an acute care setting, a Eucomed 
newsletter “Focus on Community Care” was published in 
December 20091. As a next step a white paper and activity 
plan for the group will come during 2010.

References:

1. Focus on Community Care: Eucomed quarterly newsletter, issue 68, autumn/winter 
2009 (www.eucomed.org) 

Wound care highlighted in the European Parliament

As a result of the work of the Eucomed Advanced Wound 
Care Sector group and EWMA, wound care has now 
been highlighted in the European Parliament.  
On 29 April 2010, a written question on wound care was 
tabled by MEP Vittorio Prodi. 

The question by MEP Vittorio Prodi is a direct result of 
the awareness event on wound care, held during the 
Med Tech Week in Brussels on 6 October 2009, and the 
follow up  activities arranged after the event. From EWMA, 
Jan Apelqvist, Finn Gottrup, Luc Gryson and Zena Moore 
 contributed to these meetings.

The letter stresses the significant impact that wounds have 
on patient health and on the resource costs to healthcare 
providers. It also stresses the importance of obtaining fur-
ther date on wound prevalence in Europe. The questions 
posed to the commission are:

n Does the European Commission have comparative 
data for Member States on

 a) the rates of surgical site infection and
 b) the rate of hospital-acquired pressure ulcers?

n Does the European Commission have information, 
conducted studies or is it pursuing a statistical common 
methodology for aggregating data on prevalence and 
treatment of patient conditions such as the need for 
wound care?

n Does the Commission intend on bringing forward, 
 under the new Lisbon Treaty competence (art. 168), 
any further measures (consultative or legislative) 
 intended on addressing data collection, identification 
of best practice or existing standards of treatment for 
patient conditions, including wound care?

EWMA  Journal  2010 vol 10 no 2 83



Become a Member of EWMA

EWMA Secretariat
Martensens Allé 8, DK-1828 Frederiksberg C, Denmark

Tel: +45 7020 0305 · Fax: +45 7020 0315 · ewma@ewma.org
www.ewma.org

Make a difference 
in clinical practice

Make a difference in clinical practice
The most important aspect of becoming a mem-
ber of the European Wound Management Asso-
ciation (EWMA) is that it enhances your opportu-
nity to make a real difference in clinical practice 
by impacting positively on patient outcomes. It 
also gives you the opportunity to contribute to 
the drive for and development of evidence based 
clinical decision-making in wound management.

EWMA actively supports the improvement and 
development of clinical practice within wound 
management in Europe. 
 As a member of EWMA you will have a 
 direct influence on this development. Further, 
as a EWMA member you can vote and, after 1 
year’s membership, you can stand for election 
to the EWMA Council, which will give you further 
influence on the future development of wound 
management in Europe. 

Benefits of your EWMA Membership:
n You make a difference in clinical practice 

within wound management in Europe

n EWMA Journal sent directly to you 
three times a year

n EWMA news and statements send 
directly to you 

n A discount on your registration fee for 
EWMA Conferences 

n Right to apply for EWMA travel grants 

n Right to vote and stand for EWMA Council

About EWMA
The European Wound Management Association (EWMA) 
was founded in 1991 to address clinical and scientific issues 
associated with wound manage ment; represented by medi-
cal, nursing, scientific and pharmaceutical interests. 

EWMA is an umbrella organisation  linking wound manage-
ment associations across Europe. EWMA is also a multidisci-
plinary group bringing  together individuals and organisations 
interested in wound care. 

EWMA primarily reaches its  objectives by being an educa-
tional resource  providing travel grants for novice practitioners 
(for educational purposes), conferences, information and 
publications on all aspects of wound care.

Objectives
1. To promote the advancement of education and 

 research into  epidemiology, pathology, diagnosis, 
 prevention and management of wounds of all 
 aetiologies. 

2. To arrange conferences on aspects of wound 
 management throughout Europe. 

3. To arrange multi-centre,  multi-disciplinary training 
courses on topical aspects of wound healing. 

4. To create a forum for networking for all individuals  
and organisations  interested in wound management

These objectives are mainly achieved through the 42 
 Cooperating Organisations (national wound management 
 associations in Europe) of EWMA, the EWMA Education 
initiatives, the EWMA projects and the EWMA conferences. 
EWMA is the largest wound management association  
in Europe and the  annual EWMA Conferences attract  
1500-2500 participants.

Please register as a EWMA member at WWW.EWMA.ORG



EWMA Position Documents 

For further details contact  
EWMA Secretariat, 
Martensens Allé 8, 
1828 Frederiksberg, 
Denmark 

Tel: +45 7020 0305
Fax: +45 7020 0315
ewma@ewma.org

Editor: Christine Moffatt

The EWMA Position Documents are available  
in English, French, German, Italian and Spanish,  
and can be downloaded from www.ewma.org

It is possible to obtain permission to translate the  
EWMA Position Documents into other languages.  
Please contact EWMA Business Office.

Please note that the  
EWMA Position Documents  
express the view of EWMA  
at the time for publication  
of the document.

EWMA

Spring 2008 Spring 2007 Spring 2006

Autumn 2005

Autumn 2005

Spring 2004 Spring 2003 Spring 2002

Future EWMA guidance documents

In May 2010 the following EWMA Document will be 
published: Outcomes in controlled and comparative 
studies on non healing wounds – Recommendations 
to improve quality of evidence in wound manage-
ment. This document is written by members of the 
EWMA Patient Outcome Group, based on common 
discussions in the group.



The EWMA Teach the Teacher Project
The EWMA Teach the Teacher project application was handed-in to 
the European Commission on the 26 February 2010 with the working  
title  “TTWound”.

The key objective of the project is to raise the awareness and improve 
the comprehensiveness of undergraduate nursing education in wound 
management. This objective is based on a concern within the EWMA 
Education Committee that undergraduate nursing education across most 
European countries isn’t sufficiently focused on wound management to 
 develop the necessary level of competence of the nursing students.

The implementation of the project will take place in connection with the 
EWMA conference and other EWMA activities and will require and rely 
on the collaboration of all EWMA Cooperating Organisations.

The consortium includes the following partners:
n EWMA Secretariat (Applicant)
n Paulo Alves, Portuguese Catholic University, Porto, Portugal
n Madeleine Flanagan, University of Hertfordshire, U.K.
n Luc Gryson, EHSAL Brussels, Belgium
n E. Johansen, T. M. Ljosaa, Buskerud University College, Norway
n Nada Kecelj Leskovec, University Medical Centre, Ljubljana, Slovenia
n Cristina Lindholm, Red Cross University College, Stockholm, Sweden
n Zena Moore, Royal College of Surgeons, Dublin, Ireland
n Andrea Pokorná, Masaryk University, Brno, Czech Republic
n Marco Romanelli, University of Pisa, Italy
n Salla Seppänen, Mikkeli University of Applied Sciences, Finland

A response from the European Commission is expected by early July 2010. 

Additional funds for the implementation will be sought from industry 
 partners. 

The project preparation has been supported by an unrestricted educational 
grant from 3M. 

For any comments or further information regarding the Teach the Teacher 
projects please contact Zena Moore, Chair of the EWMA Education 
 Committee, or the EWMA Secretariat through ewma@ewma.org.

Attention: 
Teachers of 

undergraduate nurses

Participate in Focus Group 
at the Geneva Conference

Time & Place: 
EWMA Geneva 2010 Conference
Wednesday 26 May 15.30-16.30

In preparation for the Teach the Teacher 
application to the European Commission 
a questionnaire based survey was carried 
out by the Chair of the EWMA Education 
Committee, Zena Moore, in December 
2009 amongst the EWMA Cooperating 
Organisations.

To follow-up on the responses received 
the EWMA Education Committee would 
like to gather anybody directly involved in 
undergraduate nursing teaching in Eu-
rope, and present at the EWMA  Geneva 
conference, to participate in a focus 
group interview.

The key objective of the Focus Group 
is to get a better, more detailed  picture 
of the current structure and content of 
nurse teaching in a selection of European 
countries.

Please send an email to ewma@ewma.
org to the attention of Zena Moore if 
you would like to participate in the Focus 
Group interview. 

EWMA Activities Update
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EWMA Central & 
East European 
Leg Ulcer Project (LUP)
Presentation of abstracts on study findings 
at the EWMA Geneva Conference  
Wednesday 26 May 13.45-15.00

The EWMA Leg Ulcer Project is being 
 implemented with the main objective of 
 developing, implementing and evaluating 
an appropriate model of care for patients 
with leg ulceration. 

Coordinated by former EWMA President 
 Professor Dr. Peter Franks, the imple-
mentation of the project is carried out by  
local teams in study regions in the Czech 
 Republic (Pardubice), Poland (Opole, 
Strzelce Opolski) and Slovenia (Dolenjska).

In all study sites the project is currently in 
its final 3rd phase during which a 24 week 
study determining the healing outcome of 
the new treatment methods introduced is 
carried out. Preceding this, during the 1st 
and 2nd phase of the project prevalence 
studies and training of nurses and physicians 
was carried out in all study sites.

At the EWMA Geneva conference abstracts 
on the latest findings from the study sites 
will be presented at a free paper session  
on Wednesday 26 May from 13.45-15.00. 
Information about the meeting room will be 
available in the final conference programme.

For further information about the 
EWMA Leg Ulcer Project please visit 
www.ewma.org/english/leg-ulcer-project.html 

Since 2007, EWMA has successfully offered students 
of wound management from institutes of higher 
education across Europe the opportunity to take  
part of academic studies whilst participating in  
the EWMA Conference. In 2010, students from the 
institutes listed below are expected to participate  
in the EWMA UCM in Geneva.

However, the opportunity of participating in the  
EWMA UCM is available to all teaching institutions 
with wound management teaching programmes  
for health professionals. 

EWMA strongly encourages teaching institutions  
and students from all countries to benefit from the 
possibilities of international networking and access  
to lectures by many of the most experienced wound 
management experts in the world.

Yours sincerely

Zena Moore, Chair of the EWMA Education Commit-
tee, EWMA President

THE EWMA 
UNIVERSITY CONFERENCE 
MODEL (UCM) 

in Geneva

Participating institutions: 

Haute École de Santé 
Geneva, Switzerland 

HUB Brussels
Belgium 

KATHO 
university college 

Roeselare
Belgium

University of 
Hertfordshire 

United Kingdom

UK

Universidade Católica 
Portuguesa 

Porto, Portugal

For further information about the EWMA UCM, please visit 
the Education section of the EWMA website www.ewma.org 
or contact the EWMA Secretariat at ewma@ewma.org

EWMA
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EWMA  Journal  2010 vol 10 no 2 89



 Conferences

Conferences Theme 2010 Days City Country

The Romanian Society Congress May 3-6 Cluj-Napoca Romania

GAIF Annual Meeting From Eminence to Evidence. May 20-21 Lisbon  Portugal

20th Conference of the European Wound 
 Management Association

Get the timing right May 26-28 Geneva Switzerland

11th EFORT Congress Jun 2-5 Madrid Spain

Nurse Session at the 11th EFORT Congress Jun 3 Madrid Spain

DGfW Annual Meeting Jun 17-19 Freiburg Germany

I Jornada Brasileira em Tratamento de Feridas Jun 25-26 Rio de Janeiro Brazil

14th Annual Oxford-European Wound Healing 
 Summer School 

Aug 4-7 Oxford UK

13th Annual European Pressure Ulcer Meeting Pressure Ulcers: The Flourishing of Science 
to Support Prevention and Healing

Sep 1-4 Birmingham UK

UBUNTU conference  
– A Global Wound Healing Initiative

Uncovering the hidden wound Sep 5-8 Cape Town South Africa 

Annual meeting of the Italian Wound Care Society Sep 15-18 Catania Italy

20th ETRS Congress Basic and Clinical Research: Building Blocks 
in the Puzzle of Tissue Repair

Sep 16-18 Gent Belgium

9th Scientific Meeting of the Diabetic Foot Study 
Group (DFSG) of the EASD

Sep 17-20 Uppsala Sweden

WDM day 2010 Sep 24 Austria

Pisa International Diabetic Foot Courses Oct 4-7 Pisa Italy

NOVW Practicum 2010 The multidisciplinary structure of woundcare Oct 12 Ede The Netherlands

VIII Simposio Nacional sobre Ulceras por Presión y 
Heridas Crónicas

Nov 10-12 Santiago de 
Compostela

Spain

For web addresses please visit www.ewma.org

Conference Calendar

EWMA PROGRAMME

EWMA has been invited to organise 2 guest sessions at the 11th conference of the 
European Federation of National Associations of Orthopaedics and Traumatology – EFORT 

Thursday, 3 June 2010 in Madrid, Spain 

Venue: Feria de Madrid – IFEMA. North Convention Centre, Room N115-116

14:30 -16:00 

Problem wounds – a multidisciplinary challenge
Chair: F. Gottrup, Denmark

Challenges in the management of problem wounds
Finn Gottrup, Denmark 

Current thinking in the management of problem wounds 
Sue Bale, UK 

Health economy of problem wounds – outcome and 
 implementation of knowledge
Jan Apelqvist, Sweden 

The role of orthopaedic surgery in the management  
of problem wounds
Agnetha Folestad, Sweden

16:30 -18:30 

Pressure ulcers
Chair: S. Bale, UK

Pressure ulcers – state of the art, epidemiology 
Marco Romanelli, Italy 

Risk assessment and prevention
S. Bale, UK 

Structure and care path ways
José Verdu Soriano, Spain 

Orthopaedic view on pressure ulcer
Giuseppe Calvosa, Italy 

New technologies in the management of pressure ulcers
Rytis Rimdeika, Lithuania
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Every year for the past 14 years the Conference 
Nationale des Plaies et Cicatrisations has taken 
place in Paris. This is the annual meeting of the 
SFFPC (the French wound healing society) and is 
widely attended by both French and English speak-
ers. In 2010, the 2nd International Workshop on 
Wound Technology, the associated English lan-
guage programme, was shared by the ETRS (the 
European Tissue Repair Society). This unique blend 
of wound related societies created an approach to 
wound healing and wound care that was both prac-
tical and research oriented. It therefore appealed to 
the assembled international audience on a number 
of levels. In 2010, this combined meeting welcomed 
over 4100 participants during the 2.5 days. 

THE CPC
Mission: To bring together all medical personnel 
involved in the care and treatment of wounds for the 
purposes of expanding knowledge, raising aware-
ness and highlighting the multidisciplinary approach 
to wounds.

Programme: This year, as every year, the pro-
gramme addressed all aspects of wound care and 
management. In particular, the plenary sessions 

addressed the topics of NPWT in 2010 as well as 
the latest news and research in wounds and healing, 
from a multidisciplinary perspective. There was a 
special focus on new developments in scar manage-
ment, wound epidemiology, maggot therapy, stem 
cell therapy and the continued training of podiatrists 
in wound healing.

THE ETRS / IWWT JOINT MEETING 
Mission: The main objective of this conference was 
to reduce the learning curve of new technologies by 
facilitating the exchange of ideas, knowledge and 
experiences. Wound care practitioners and experts 
were invited to give an international perspective on 
wound healing and its technologies and to partici-
pate in this transfer of information and expertise.

Programme: The programme featured an impres-
sive array of scientists, researchers and practitioners, 
and presentations functioned on both a scientific 
and practical level. Topics covered included wound 
microbiology, tissue homeostasis and aging, new 
bioengineered alternative technologies, the healing 
of burn injuries and compression bandages.

THE JOURNÉE DE LA PLAIE 
The Journée de la Plaie is a Fun Run designed to 
raise awareness in the community about chronic 
wounds. At this year’s event the weather was kind 
(sunny although still cold) and the numbers of par-
ticipants was encouraging. The objective of this 
event is to show that the treatment of wounds exists 
as a medical discipline and is a necessity for many 
patients. Welcomed by the local government of 
Neuilly, Paris, fun runners and supporters were 
addressed by celebrities from the worlds of politics, 
sport, and entertainment.  m

Dr Sylvie Meaume

President of SFFPC, 
Co-organiser of 
the 14th CPC
www.sffpc.org

sylvie.meaume@ 
cfx.aphp.fr

Conflict of interest: none. 

Conferences

The 14th Conference 

Nationale des Plaies et Cicatrisations
Participants of  
the annual meeting  
of SFFPC

PowerPoint presentation

PowerPoint presentation
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Associate Professor,
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www.awma.com.au 
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WOUND AWARENESS CAMPAIGN (WAC)
The 2010 WAC has been delivered in a pro-
gramme of state and territory activities designed 
to raise awareness of wounds in the community 
and lobby government for a national wound 
product access scheme – the majority of Austral-
ians pay for all their wound management prod-
ucts. There were numerous activities in the first 
week but the culmination was the Perth AWMA 
conference in March. 

AWMA CONFERENCES
The Perth 2010 AWMA conference was a 
 tremendous success, with high profile speakers 
and a rich scientific programme. Over 800 
 registrants enjoyed the excellent venue and the 
delights of Perth city and its surrounds.

The 2012 AWMA conference will be in Sydney 
and the NSW Wound Care Association is al ready 
well advanced in organising this event. That will 
be a busy year with the World Con gress of Stom-
al therapy in Adelaide in April, and the World 
Union of Wound Healing Societies (WUWHS) in 
Yokohama in September. 

The AWMA committee is keen to have the 
WUWHS return to Australia in either 2016 or 
2020, and we will present our bid to host the 
event in Yokohama (and at the subsequent 2016 
meeting if we are not successful in Japan). We 
are currently in the process of choosing between 
three Australian cities for this bid and will make 
our final decision no later than June this year. 

VENOUS LEG ULCER GUIDELINES
Our VLUG committee is progressing this project 
superbly. We are keen to complete the bulk of 
the work by mid year (July) as the Australian 
National Health and Medical Research Council 
will be ceasing their direct support (a Guidelines 
Assessment Register consultant) then. We are 
confident we will produce practical, clear and 
influential guidelines before the year is out.  
The methodical review of all the evidence is 
nearly completed. We are also fortunate to have 
the support of the New Zealand Wound Care 
Society.

PRESSURE ULCER PREVENTION AND 
 MANAGEMENT GUIDELINES
The revision of our current prevention guidelines, 
and new management guidelines, is well pro-
gressed and a workshop at the March AWMA con-
ference further advanced this process. The Aus-
tralia Pressure Ulcer Advisory Panel (APUAP), 
chaired by Keryln Carville, has obtained regional 
input into these guidelines, and is planning a 
regional Pressure Ulcer Conference in the odd 
years between AWMA conferences. 

BACTERIAL IMPACT ON WOUND HEALING 
POSITION DOCUMENT
Sue Templeton and her committee completed this 
document this year. It is a concise, superbly practi-
cal document that we should be both proud of 
and use in our everyday practice. Please access it, 
and download it, from the AWMA website (www.
awma.com.au).

AWMA STANDARDS OF WOUND CARE
These are being revised, again with Keryln Carville 
as the Chair. The influence of the previous version 
cannot be overestimated – the standards were 
adopted by other countries such as Ireland. This 
revision should be completed very soon; we are 
aiming for a launch by June.

EDUCATION AND PROFESSIONAL 
 DEVELOPMENT COMMITTEE
The formulation of standards to accredit basic and 
advanced educational courses in various aspects 
of wound management has been completed, 
drawing heavily on the EWMA standards. The 
Royal College of Nursing Australia will administer 
the process, with successfully constructed courses 
obtaining accreditation both from AWMA and the 
RCNA. All wound education providers are encour-
aged to submit their courses – our aim is for all 
courses attended by health professionals to be ful-
ly accredited courses. The next step is the develop-
ment of a credentialing process for wound care 
professionals – part of which will involve demon-
stration of attendance at accredited courses. 

The Committee will also develop a compendium 
to the AWMA Standards, which will facilitate prac-
tical application of these Standards in client care 
and service delivery. Another key activity of this 
Committee has been the development of a list of 
basic wound care products that residential care 
facilities need to provide to achieve their own 
accreditation – this is posted on the AWMA web-
site (www.awma.com.au).

REPORT – AWMA MAY 2010

AWMA 
Australian 

Wound 
Management 

Association
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JBI AWMA/CURTIN WOUND NODE
The Joanna Briggs Institute has sanc-
tioned the creation of a wound node, 
which is being led jointly by Curtin Uni-
versity and AWMA. The node will pro-
duce 100 Evidence Summaries and 
related practice tips which provide short 
summaries of some of the literature 
that can guide wound care practition-
ers. The areas covered include various 
types of debridement, compression 
therapy, diagnosis of wound infections 
and dressings for various types of 
wounds. The Expert Reference Group, 
including esteemed participants such as 
Finn Gottrup and Christine Moffatt, has 
met once (by telephone) and supports 
the Expert Advisory Group.

WOUND SOLUTIONS COOPERATIVE 
RESEARCH CENTRE
AWMA is a foundation partner in the 
first Wound Cooperative Research Cen-
tre, hosted by the Queensland Univer-
sity of Technology. This is an incredible 
success for wound management, with 
the Federal Government injecting 
almost $30 million over the next five 
years. Three streams – essentially basic 
wound healing research, development 
of better diagnostics and treatments, 
and practical applications including 
implementation of best practice in 
wound care – will further wound man-
agement in a way which aligns perfectly 
with AWMA goals. The information 
flowing from the CRC should also pro-
vide fuel for our Wound Awareness 
Campaign and assist us in convincing 
the government to subsidise wound 
products and technology for all Austral-
ians. 

AUSTRALIAN WOUND MANAGE-
MENT RESEARCH FOUNDATION
Established after the first WUWHS Con-
ference in Melbourne in 2000, this 
research foundation is funding several 
wound research projects, with more 
grants to be announced at our 2010 
Perth conference as well as an update 
on the existing projects. 

Separately, AWMA has created a chari-
table trust fund to facilitate tax deduct-
ible donations to further AWMA activi-
ties including research, creation of 
guidelines and lobbying in the Wound 
Awareness Campaign.

Organisations

AUSTRALASIAN WOUND AND 
 TISSUE REPAIR SOCIETy
This AWMA branch, with Allison Cowin 
as President, has now conducted two 
very successful conferences (Darwin 
and Perth) and partnered the ETRS/
WHS in a successful international con-
ference in Limoges in August 2009 (the 
conference report is on the AWMA 
website). The activities of members of 
the AWTR are more at the basic 
research end of the spectrum and both 
support and complement those of the 
clinical members of AWMA.

AWMA PUBLICATIONS – WOUND 
PRACTICE AND RESEARCH AND THE 
WEBSITE
The success of the journal continues to 
increase, and the new on-line access 
increases its impact and appeal. All 
AWMA members and other journal 
subscribers should be aware of their 
access user name and password. The 
general public can also access articles 
from issues more than a year old. The 
joint editors, Michael Woodward and 
Allison Cowin, encourage all AWMA 
members to submit research articles, 
literature reviews and case studies. The 
best article in each of these categories 
qualifies for a Comfeel Literary Award, 
which provides $1,000 and instant 
fame. 

The AWMA Newsletter has been edited 
to a high quality by Carol Baines, and 
we plan to further enhance it with 
advertising revenue support and a part-
nership with the Australian and New 
Zealand Burns Association. We plan 
four issues a year, and we hope it will 
be even more useful to our members.

AWMA FELLOWS
There have been nine AWMA Fellows 
honoured up to Perth, with more 
awarded at the conference. This is the 
peak of recognition in wound research 
and practice and if there was a profes-
sional College of wound management, 
these would be our foundation Fellows. 
These key opinion leaders are a great 
resource to AWMA and continue to 
advocate better wound awareness and 
practice in our region. Their ongoing 
support is invaluable to AWMA. m

The Australian Wound Management 
Association (AWMA) 

has been lobbying key policy makers 
and the general public for over 

a  decade in a bid to bring attention 
to the seriousness of chronic wounds 

as a significant overlooked  
social problem which demands 

urgent attention. 

These horrifying wounds currently 
affect the lives of over  

270,000 older Australians  
yet despite its prevalence it has  

been virtually unacknowledged as 
a health problem by the Australian 

Government for decades. 
It is the elephant in the room  
that no one is talking about. 

AWMA is looking to build a case  
that can demonstrate to the  

Federal Government that there are 
better health outcomes where there 
is funding for both nurse treatment, 
funding for the provision of wound 

management products, and also into 
wound management training. 

The Elephant In The Room  campaign 
is calling on Federal Government to 

examine this health problem and 
make a firm commitment to solving 
it, and has had success in doing so.
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This year GNEAUPP celebrate its 15th birthday. 
Fifteen years ago we started out with lots of energy 
and desire to improve the treatment and under-
standing of pressure ulcers and wound care. We 
think that our progress has been fruitful and posi-
tive in all areas, as we intended. Our group has 
become a reference in Spain and abroad, mainly 
in Latin America.

For more than a decade GNEAUPP has brought 
together all Spanish professionals interested and 
involved in the prevention and management of this 
“silent epidemic” through its conferences, publica-
tions and scientific activities, and more recently, 
has also reached people outside our borders. 
Since its inception in 1994, GNEAUPP, has man-
aged to address the problem of pressure ulcers 
and other chronic wounds in our environment, 
highlighting awareness of this important health 
problem. As described by Dr. Bernabeu on his 
presentation at the First Latin American Congress 
about ulcers and wounds held in 2008 in Tarrago-
na (Spain) when he said: “In the XXI Century, 
while we are still talking about communicable 
infectious disease epidemics, we also usually talk 
about the pandemic of obesity, and began to 
appreciate the importance of so-called, by WHO, 
forgotten epidemics, as with traffic accidents and 
their aftermath. Behind these three realities 
 (infectious diseases, obesity and accidents) are, 
in fact, many of the risk factors accompanying 
wounds and pressure ulcers. And, in the same 
words than WHO, wounds could be viewd as a 
 forgotten epidemic”.

The early twenty-first century has offered substan-
tial support to all these years of work, for example 
the Spanish Government’s National Quality of 
Health Plan included pressure ulcers as an objec-
tive, to highlight its policy of quality and safety 
within Spanish health institutions. We have also 
seen our GEROKOMOS journal indexed in the 
CINAHL (Cumulative Index to Nursing and Allied 
Health Literature) Database, which culminated 
work that began with its incor poration into other 
scientific databases like CUIDEN (Spain) or 
LILACS and SCIELO (Latin American).

In the professional field, GNEAUPP has been the 
architect of the birth and development of the first 
multidisciplinary wound units in Spain, as well as, 

in the absence of a chronic wound specialty, 
strengthening the accreditation of professionals in 
wound care. The purpose of these units is to pro-
tect people, ensure responsibility of professionals, 
and promote professional recognition and certifi-
cation of quality practices.

The position papers published in Spanish together 
with relevant advertising and dissemination of all 
position papers of the EWMA and EPUAP through-
out our Spanish geography and Latin America, 
has placed us in a privileged position at the junc-
tion of cultures and continents, which are closer 
than ever today.

This collaboration and closeness has resulted in 
joint projects that were started before but were 
consolidated at the First Latin American Congress 
of ulcers and wounds held in 2008 in Tarragona 
(Spain). The theme chosen was “Wounds and glo-
balization”, addressing how this phenomenon has 
the tendency to spread not only through markets 
but also how the concerns, research and develop-
ment in care techniques and related injuries sur-
pass the boundaries of each country, reaching 
another dimension hitherto unfelt.

The constitution of “Sociedad Ibero Latinoameri-
cana de úlceras y Heridas” (SILAUHE) starts with 
similar aims and objectives to the Spanish and 
Portuguese speaking scientific societies with a mis-
sion to promote and defend, within its scope, all 
activities related to ulcers and wounds manage-
ment and those responsible for their care; focusing 
on ethical, social, development level and research 
issues related to those Latin American cultures. 
Today, SILAUHE is composed of eight Scientific 
Societies from two continents (South America and 
Europe) and this means a potential of more than 
100,000 professionals involved in wound care. We 
expect that, in the coming years, more Portuguese 
and Spanish speaking societies, maybe from Afri-
ca, will be involved in our project.

SILAUHE was consolidated in 2009 with the con-
clusion of the Second Latin American Congress of 
ulcers and wounds held in Salvador de Bahia (Bra-
zil), which included participation from representa-
tives from EWMA and GNEAUPP in several pres-
entations, highlighting even more, the different 
realities of the two continents. 

José Verdú Soriano

PhD, MSc Nurs, BSc Nurs, 
DUE -RN-

Senior lecturer and 
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School of Nursing
Community Nursing, Preven-
tive Medicine, Public Health 

and History of Science 
 Department.  

University of Alicante, Spain. 

pepe.verdu@ua.es

Pablo López

Msc, RN. 
Coordinator of Interdisci-

plinary Chronic Wounds Unit, 
University Hospital of Elche, 

Elche Health Department, 
Alicante, Spain. 

Associate Lecturer, 
Nursing Department, 
University of Alicante, 

Alicante, Spain. 

www.gneaupp.org
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These differences between the professional and scientific 
societies of Latin America and Spain have begun to be 
reflected in the policies of international institutions such 
as the Government of Mexico and its Secretary of 
Health, who have no hesitation in working in partnership 
and collaboration with GNEAUPP for its program on 
quality and patient safety, including education on ulcers 
and chronic wound management.

Since 2007, Dr. Verdu (Council member of GNEAUPP 
and EWMA) has been coordinating and taking part in 
the annual nursing training programs in ulcers and 
wound management organised by the Secretary of 
Health of Mexico. In October 2007, Dr. Verdú was also 
invited to participate at the 2nd International Forum for 
Quality in Health presenting: “Quality strategies for pre-
venting pressure ulcers”.

In October 2009, D. Pablo López, (Council member 
GNEAUPP) was invited to present “Pressure Ulcers: The 
white epidemic”, at the 4th edition of International 
Forum for Quality in Health. These Forums are regularly 
organized by the Federal Government of Mexico and are 
attended by representatives of WHO and PAHO.

Members of GNEAUPP have also participated on other 
collaborations, for instance: advising and performing 
audits for ICE group (a research group from Canary, 
Acores and Madeira Islands who got funds from Europe 
to research), collaborating with SOBENFE at the first 
Brazilian Wound Care Meeting held in Rio de Janeiro in 
2007, and other projects.

This path of cooperation has just begun. There are still 
major cultural and language barriers to overcome, but at 
GNEAUPP we intend to work to minimize these barriers. 
The language barrier is a constant issue in our countries 
and Spanish, as a language of science, has to position 
itself clearly in the world of wounds. Each day, our 
researchers add to the knowledge available but, sadly, 
this progress is often invisible to the international com-
munity which, in many cases, means the Ibero-Latin 
American scientific contribution is not taken into consid-
eration.
SILAUHE and GNEAUPP, are keen to offer a way of 
consensus and communication between Latin America 
and Europe, joining forces and expertise for the integra-
tion and globalization of wound societies. m

This 4 day theoretical course & practical 
training gives participants a thorough intro-
duction to all aspects of diagnosis, manage-
ment and treatment of the diabetic foot.

Lectures will be combined with practical 
 sessions held in the afternoon at the diabetic 
foot clinic at the Pisa University Hospital. 

Lectures will be in agreement with the 
 International Consensus on the Diabetic Foot 
& Practical Guidelines on the Management 
and Prevention of the Diabetic Foot: 
http://shop.idf.org/catalog/product_info.
php?products_id=68 

Management of
the Diabetic Foot
Theory & Practice
4 Day Course, 4 -7 October 2010
Pisa, Italy

www.diabeticfootcourses.org
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The New Zealand Wound Care Society Incorpo-
rated (NZWCS) is a voluntary organisation made 
up of health care professionals from a variety of 
disciplines who share a common interest in wound 
management. The NZWCS was officially estab-
lished as an incorporated society in 1995 and is 
managed by an elected National Committee. 
A paid Administrator undertakes the day-to-day 
running of the Society, while all other positions are 
voluntary. The Committee is currently headed by 
Wayne Naylor (President), Pam Mitchell (Vice-
President) and Emil Schmidt (Treasurer), along 
with 11 elected regional representatives. 
The aims of the NZWCS are:
1. To improve outcomes and quality of life for pa-

tients with wound and skin integrity problems.
2. To provide and encourage best practice wound 

management across all health care settings.
3. To be a recognised voice at national and local 

level in any issues relating to wound healing or 
maintaining skin integrity.

To achieve these aims the NZWCS has a focus on 
education and professional development, as well 
as fostering and encouraging an evidence-based 
approach to wound management. The Society 
holds regular regional education sessions and 
study days, which are organised by Area Coordi-
nators. Along with education events, members 
also receive two journals, Wound Practice and 
Research and the EWMA Journal, a Society news-
letter ‘Tissue Issue’, and access to resources on 
the Society’s website.

The Society also hosts a biennial national confer-
ence, the most recent being in May 2009. Over 
320 delegates attended the conference and pro-
vided overwhelmingly positive feedback about the 
event. In 2011, the Society’s conference will be 
held again in May in Christchurch, with keynote 
speakers Professor Keith Harding from the Wound 
Healing Research Unit in Cardiff, and Sue Temple-
ton, an Advanced Wound Specialist from the Roy-
al District Nursing Service of South Australia. 

Another way the NZWCS encourages professional 
development is to support members to enhance 
their practice and knowledge in wound manage-
ment by offering annual education scholarships. 
Each year the Society offers 10 scholarships to 

NZWCS
New Zealand 
Wound Care 

Society

THE NEW ZEALAND WOUND  CARE SOCIETY

assist members in attending conferences or to 
undertake post-graduate study. In 2009 the Society 
also introduced a new research grant with the hope 
that it will encourage and support more research in 
wound management in New Zealand. The first 
project to benefit from this grant was a pilot study 
of a national care quality indicator, which was 
undertaken by Dr Jan Weststrate, a Research Fel-
low at Victoria University of Wellington.

In 2009 the NZWCS undertook a “make-over” of 
its image, with the introduction of a remodelled 
logo, redeveloped website and enhanced corporate 
image, as well as a new strapline – “Advancing 
practice and knowledge in wound management”. 

 Organisations

NZWCS Treasurer Emil Schmidt, getting bandaged up in 
the conference trade display.

Conference delegates at the conference dinner 
which had an Art Deco theme.
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THE NEW ZEALAND WOUND  CARE SOCIETY

Alongside this new image, the Society has endeav-
oured to engage on a political level with a variety of 
government offices, with mixed success. Unfortunately, 
wound care is a low priority in the New Zealand health 
system, so the Society hopes to influence the govern-
ment’s position over the coming years to ensure wound 
management is given appropriate recognition. The 
Society has two active advisory groups focusing on leg 
ulcers and pressure ulcers, and also recently estab-
lished an education advisory group, which will review 
current education on wound management available in 
New Zealand and internationally by distance learning, 
and provide the Society with recommendations on 
future education requirements. The Leg Ulcer Working 
Group produced a national venous leg ulcer assess-
ment form and pathway during 2009, and this is cur-
rently being trialled in several clinical areas. The Pres-
sure Ulcer Working Group has mainly focussed on get-
ting political recognition of the problem.

Currently, a key objective of the Society is to raise its 
profile and establish key connections both in New Zea-
land and internationally. To this end the Society has 
recently signed an agreement with the European 
Wound Management Association to become an Inter-
national Partner Organisation, and in October 2010 
the Society’s President attended a committee meeting 
of the Australian Wound Management Association 
(AWMA) to discuss collaboration and sharing between 
our two organisations. This meeting has already yield-
ed positive outcomes, with the NZWCS becoming 
involved in two AWMA projects on venous leg ulcers 
and pressure ulcers.

For 2010 the NZWCS will continue to work on raising 
its profile and pursuing government commitments to 
wound management; build its relationship with the 
AWMA by working on and supporting its projects; 
maintain the momentum of its working groups, and 
continue its support of members through education 
and professional development opportunities, scholar-
ships and research grants. m

DEAr EWMA MEMbErs:

The Japan Society for Surgical Wound Care and 

the Japanese Society of Pressure Ulcers 

will proudly host the 4th congress of the 

World Union of Wound Healing Societies in 2012 

(WUWHS 2012) 

in Yokohama, Japan, September 2 to 7, 2012.

The main theme of this important event in the 

wound healing societies around the world is 

“better Care, better Life”.

The WUWHS is held every 4 years, 

starting in Melbourne in 2000, 

Paris in 2004 and  Toronto in 2008. 

It is the first time to be held in Asia.

Over 5,000 delegates are expected 

to join and unique and vibrant experiences 

of wound healing,  exchanging knowledge, 

information and friendship.

Further details are depicted at website of 

http://wuwhs2012.com/index.html.

We very much welcome EWMA members 

in early September of 2012 in Japan.

sincerely,

WUWHS2012-Organizer
Kiyonori Harii, MD, PhD, President 

Takehiko Ohura, MD, PhD, Honorary President
Sadanori Akita, MD, PhD, Secretary General S
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AFIScep.be
Francophone Nurses’ 
Association in Stoma Therapy, 
Wound Healing and Wounds

AISLeC 
Italian Nurses’ Association  
for the Study of Cutaneous Wounds
www.aislec.it

AIUC
Italian Association for the study  
of Cutaneous Ulcers
www.aiuc.it

APTFeridas
Portuguese Association 
for the Treatment of Wounds
www.aptferidas.com

AWA
Austrian Wound Association
www.a-w-a.at

BEFEWO
Belgian Federation of Woundcare
www.befewo.org

BWA
Bulgarian Wound Association

CNC
Clinical Nursing Consulting – Wondzorg
www.wondzorg.be

CSLR
Czech Wound Management Society
www.cslr.cz

CWA
Croatian Wound Association
www.huzr.hr

DGfW
German Wound Healing Society
www.dgfw.de

Danish Wound
Healing Society

DSFS
Danish Wound Healing Society
www.dsfs.org

FWCS
Finnish Wound Care Society
www.suomenhaavanhoitoyhdistys.fi

GAIF 
Associated Group of Research in Wounds
www.gaif.net

Cooperating Organisations

GNEAUPP
National Advisory Group for the Study of 
Pressure Ulcers and Chronic Wounds
www.gneaupp.org

ICW
Chronic Wounds Initiative
www.ic-wunden.de

LBAA
Latvian Wound Treating  Organisation

LUF
The Leg Ulcer Forum
www.legulcerforum.org

LWMA
Lithuanian Wound  
Management Association
www.lzga.lt

MASC
Maltese Association of Skin and  
Wound Care

MST
Hungarian Wound Care Society
www.euuzlet.hu/mskt/

MWMA
Macedonian Wound 
Management Association

NATVNS
National Association of Tissue Viability 
Nurses, Scotland
www.natvns.com

NIFS
Norwegian Wound Healing Association
www.nifs-saar.no

NOVW
Dutch Organisation of  
Wound Care Nurses
www.novw.org

PWMA
Polish Wound Management Association
www.ptlr.pl

ROWMA
Romanian Wound  Management  
Association
www.artmp.ro

EWMA Journal  2010 vol 10 no 298



 

SAfW
Swiss Association for Wound Care
www.safw.ch
www.safw-romande.ch

SAWMA
Serbian Advanced Wound Management 
Association

SEBINKO
Hungarian Association for the  
Improvement in Care of Chronic Wounds 
and Incontinentia
www.sebinko.hu

SFFPC
The French and Francophone 
Society of Wounds and Wound Healing
www.sffpc.org

SSiS
Swedish Wound Care Nurses Association
www.sarsjukskoterskor.se

SSOOR
Slovak Association for Wound Care
www.ssoor.sk

SUMS
Iceland Wound Healing  Society
www.sums-is.org

SWHS 
Serbian Wound Healing Society
www.lecenjerana.com

SWHS
Swedish Wound Healing Society
www.sarlakning.se

TVS
Tissue Viability Society
www.tvs.org.uk

URuBiH
Association for Wound Management of 
Bosnia and Herzegovina

V&VN
Decubitus and Wound Consultants, 
 Netherlands
www.venvn.nl

WMAOI
Wound Management  Association of 
Ireland
www.wmaoi.org

WMAK
Wound Management Association of 
Kosova

WMAS
Wound Management Association  
Slovenia 

WMAT
Wound Management  Association  
Turkey
www.yaradernegi.org 

For more information about 
EWMA’s Cooperating Organisations 

please visit www.ewma.org

 Associated Organisations

Leg Club
Lindsay Leg Club Foundation
www.legclub.org

LSN
The Lymphoedema  
Support Network
www.lymphoedema.org/lsn

 International Partner Organisations

AWMA 
Australian Wound 
Management Association
www.awma.com.au

Debra International
www.debra-international.org

NZWCS
New Zealand Wound 
Care Society
www.nzwcs.org.nz

AAWC
Association for the 
Advancement of Wound Care
www.aawconline.org

ILF
InternationalLymphoedema 
 Framework
www.lymphoedemaframework.org

SOBENFeE
Brazilian Wound 
 Management Association 
www.sobenfee.org.br

Organisations
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Professor Thomas K. Hunt, USA
Finn Gottrup 

 7 Hyperbaric Oxygen and Wounds: 
A tale of two enzymes
Thomas K. Hunt

 10 HBOT in evidence-based wound healing
Maarten J. Lubbers

 15 Comparative analysis of two types of gelatin 
microcarrier beads 
Mohamed A Eldardiri et al.

 23 Evidence based guidelines – how to channel 
relevant knowledge into the hands of nurses 
and  carers
Susan F. Jørgensen

 29 Lack of due diligence in the prophylaxis of 
pressure ulcers?
Dr. Beate Weber, Hans-Joachim Castrup

 36 Six prevalence studies for pressure ulcers
Snapshots from Danish Hospitals
Susan Bermark et al.

 46 The Ransart Boot – An offloading device for 
every type of Diabetic Foot Ulcer?
I.J.Dumont et al.

 52 The Haitian Earthquake, January 2010 
John M Macdonald 

 55 Trauma wounds in modern warfare:  
local best practice in field setting
Colonel Corrado Maria Durante

 61 Characteristics of war wound  infections 
 during the Civil War in Croatia
Nastja Kucišec-Tepeš, Dubravko Huljev
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Deborah Hofman
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