Trends in Wound Care
Volume V






Trends in Wound Care

Volume V

edited by

Keith F Cutting

QUAY
BOOKE



Quay Books Division, MA Healthcare Ltd, St Jude’s Church, Dulwich Road,
London SE24 OPB

British Library Cataloguing-in-Publication Data
A catalogue record is available for this book

© MA Healthcare Limited 2009
ISBN 10: 1-85642-374-3
ISBN 13: 978-1-85642-374-8

All rights reserved. No part of this publication may be reproduced, stored
in a retrieval system or transmitted in any form or by any means, electronic,
mechanical, photocopying, recording or otherwise, without prior permission
from the publishers

Printed in the UK by CLE, St Ives, Huntingdon, Cambridgeshire



10.

11.

Contents

List of contributors
Foreword
Richard J White

A point prevalence survey of wounds in North East England

N Srinivasaiah, H Dugdall, S Barrett and PJ Drew

A review of current objective and subjective scar assessment tools
D Q A Nguyen, T Potokar and P Price

Evaluation of pH measurement as a method of wound assessment
V K Shukla, D Shukla, S K Tiwary, S Agrawal and A Rastogi

The potential effect of fibroblast senescence on wound healing
and the chronic wound environment

E A Henderson

Nitric oxide restores impaired healing in normoglycaemic
diabetic rats

M Schdiffer, M Bongartz, S Fischer, B Proksch and R Viebahn

An overview of the two widely accepted, but contradictory,
theories on wound contraction

S Pellard

A study of biofilm-based wound management in subjects

with critical limb ischaemia

R D Wolcott and D D Rhoads

Bacterial profiling using skin grafting, standard culture and
molecular bacteriological methods

A Andersen, KE Hill, P Stephens, DW Thomas,

B Jorgensen and KA Krogfelt

The influence of essential oils on the process of wound healing:

a review of the current evidence

A C Woollard, K C Tatham and S Barker

Can translocated bacteria reduce wound infection?

V I Nikitenko

Efficacy of TNP on lower limb wounds: A meta-analysis

U Sadat, G Chang, A Noorani, S R Walsh, P D Hayes and K Varty

Index

vi
viii

11

27

39

47

57

73

81

101

115

125

133

143



List of contributors

S Agrawal, MBBS, Junior Resident, Department of Orthopaedics, Institute of
Medical Sciences, Banaras Hindu University, Varanasi, India

A Andersen, MSc, Research Fellow, Department of Bacteriology, Mycology
and Parasitology, ABMP, Statens Serum Institut, Copenhagen, Denmark
and Copenhagen Wound Healing Centre, Bispebjerg University Hospital,
Copenhagen, Denmark

S Barker, FRCS, Consultant Vascular Surgeon, University College London
Hospital, London, UK

S Barrett, BSc (Hons), PGCM, RGN, Tissue Viability Nurse, East Riding of
Yorkshire Primary Care Trust, UK

M Bongartz, PhD, Research Fellow, Department of Surgery, University
Hospital of Tiibingen, Germany

G Chang, MB BS, Surgical Intern, Cambridge Vascular Unit, Addenbrooke’s
Hospital, Cambridge University Hospitals NHS Foundation Trust,
Cambridge, UK

K F Cutting, Principal Lecturer — Tissue Viability, Buckinghamshire New
University, Buckinghamshire, UK

P J Drew,BSc, MD (Hons), MS, FRCS (Ed, Eng & Glas), FRCS (Gen),
Professor/Honorary Consultant Surgeon, Hull York Medical School and
Director of the Institute of Wound Care, University of Hull, UK

H Dugdall, BSc (Hons), MPhil, RGN, Practice Development Nurse, Tissue
Viability, Hull and East Yorkshire Hospitals NHS Trust, UK

S Fischer, BS, Scientist, Department of Surgery, University Hospital of
Tiibingen, Germany

P D Hayes, MD, FRCS, Consultant Vascular Surgeon, Cambridge Vascular
Unit, Addenbrooke’s Hospital, Cambridge University Hospitals NHS
Foundation Trust, Cambridge, UK

E A Henderson, BSc (Hons) Podiatry, PgD, Diabetes Specialist Podiatrist,
Sunderland Royal Hospital, Sunderland, UK

K E Hill, PhD, Senior Research Fellow, Wound Biology Group, Cardiff
Institute of Tissue Engineering and Repair, Oral Surgery, Medicine and
Pathology, Cardiff University, UK

B Jorgensen, MD, Senior Registrar, Copenhagen Wound Healing Centre,
Bispebjerg University Hospital, Copenhagen, Denmark

K A Krogfelt, PhD, Professor of Medical Microbiology, Department of
Bacteriology, Mycology and Parasitology, ABMP, Statens Serum Institut,
Copenhagen, Denmark

vi



List of contributors

D Q A Nguyen, MB, ChB, MRCS (Eng), Specialist Registrar in Burns and
Plastic Surgery, Department of Burns and Plastic Surgery, Morriston
Hospital, Swansea, Wales, UK

V I Nikitenko, DM, Professor, Department of Trauma Surgery, Orthopaedics
and Military Surgery, Orenburg State Medical Academy, Russia

A Noorani, MRCS, Senior House Officer, Cambridge Vascular Unit,
Addenbrooke’s Hospital, Cambridge University Hospitals NHS Foundation
Trust, Cambridge, UK

S Pellard, BSc, MB Ch, MRCS (Eng), GP Registrar, Cardiff, UK

T Potokar, FRCS (plast), Consultant Burns and Reconstructive Surgeon,
Department of Burns and Plastic Surgery, Morriston Hospital, Swansea,
Wales, UK

P Price, BA (Hons), PhD, AFBPsS, CHPsychol, Director of Academic
Research and Education, Wound Healing Unit and Non-clinical Professor,
Cardiff University, Wales, UK

B Proksch, BS, Scientist, Department of Surgery, University Hospital,
Knappschaftskrankenhaus Bochum-Langendreer, Germany

A Rastogi, MS, Reader, Department of Orthopaedics, Institute of Medical
Sciences, Banaras Hindu University, Varanasi, India

D D Rhoads, MT(ASCP)CM, Laboratory Research Coordinator, Southwest
Regional Wound Care Center, Lubbock, Texas US

U Sadat, MRCS, Fellow in Vascular Surgery, Cambridge Vascular Unit,
Addenbrooke’s Hospital, Cambridge University Hospitals NHS Foundation
Trust, Cambridge, UK

M Schdffer, MD, Consultant Surgeon, Department of Surgery, University
Hospital, Knappschaftskrankenhaus Bochum-Langendreer, Germany

D Shukla, MBBS, Junior Resident, Department of General Surgery, Institute of
Medical Sciences, Banaras Hindu University, Varanasi, India

V K Shukla, MS, Mch (Wales), Professor and Head, Department of General
Surgery, Institute of Medical Sciences, Banaras Hindu University, Varanasi,
India

N Srinivasaiah, MRCS (Eng, Ed, Glas), MRCSI (Dub), (DNB-Ind), Research
Fellow, Academic Surgical Unit, Castle Hill Hospital, University of Hull,
UK

P Stephens PhD, Reader in Cell Biology, Wound Biology Group, Cardiff
Institute of Tissue Engineering and Repair, Oral Surgery, Medicine and
Pathology, Cardiff University, UK

K C Tatham,BSc (Hons), MBBS, Anaesthetic Senior House Officer, Ealing

Vil



List of contributors

Hospital NHS Trust, London, UK

D W Thomas, MD, PhD, Professor of Oral Surgery, Wound Biology Group,
Cardiff Institute of Tissue Engineering and Repair, Oral Surgery, Medicine
and Pathology, Cardiff University, UK

S K Tiwary, MS, Senior Resident, Department of General Surgery, Institute of
Medical Sciences, Banaras Hindu University, Varanasi, India

K Varty, MD, FRCS, Consultant Vascular Surgeon, Cambridge Vascular Unit,
Addenbrooke’s Hospital, Cambridge University Hospitals NHS Foundation
Trust, Cambridge, UK

R Viebahn, MD, Clinical Director Surgeon, Department of Surgery, University
Hospital, Knappschaftskrankenhaus Bochum-Langendreer, Germany

S R Walsh, MRCS, Specialist Registrar, Cambridge Vascular Unit,
Addenbrooke’s Hospital, Cambridge University Hospitals NHS Foundation
Trust, Cambridge, UK

R D Wolcott, MD, CWS, Director, Southwest Regional Wound Care Center,
Lubbock, Texas US

A C Woollard, BSc (Hons), BM, MRCS, Plastics Senior House Officer, St
George’s Hospital, London, UK

viii



Foreword

It is testimony to the growing interest in wound management that the Trends
series has reached Volume V in barely as many years. This highly reputable
source of up-to-date monographs has become a standard text for those seeking
to keep in touch with key areas of clinical and scientific research. The current
volume, edited by Keith Cutting, maintains the established standard. It contains
an eclectic miscellany of chapters, each based upon published (and so, peer-
reviewed) articles from journals in the MA Healthcare collection. Where
important new information has been published, chapters have been updated
accordingly; thus, this volume is of 2009 vintage.

The editor has included something for those with a practical focus as well
as new science and theoretical debate. Such disparate topics as wound survey/
audit, topical negative pressure, bacterial profiling and biofilms, wound pH, scar
assessment, fibroblast senescence, the role of nitric oxide, and theories on wound
contraction are covered.

For example, the growing interest in topical negative pressure is reflected
by the inclusion of a meta-analysis updated to incorporate the most recent
data available. This chapter is an excellent baseline for all wishing to update
their knowledge on clinical evidence in this exciting field. Chapters on wound
microbiology and biofilms similarly reflect what is, in my opinion, the most
fascinating area of chronic wound pathophysiology. These chapters illustrate just
how far our understanding has come in the past decade, and just how important
it is for clinicians to be aware of the latest developments in wound microbiology
and infection if they are to provide ‘best practice’ care.

This collection of chapters shows how our chosen field has progressed in
recent years, and, helps busy clinicians keep appraised of important research.

Richard White

Professor of Tissue Viability
Institute of Health and Society
University of Worcester, UK.
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CHAPTER 1

Apointprevalencesurveyofwounds
in North East England

N Srinivasaiah, H Dugdall, S Barrett and P | Drew

Wounds represent a major burden in terms of morbidity and reduced
quality of life for patients and their carers, and a drain on health-care
resources (Cully, 1008). They are a significant problem in both hospital
and domestic settings, affecting people of all ages, social class and race.
Pain, discomfort, low self-esteem and poor body image can cause personal
suffering (Cully, 1998). Osteomyelitis and life-threatening sepsis are
associated major complications (Cully, 1998).

Several guidelines have been published to promote better wound
management practice. They include the Royal College of Nursing’s
clinical guidelines on pressure ulcer prevention and the management of
venous leg ulcers (Royal College of Nursing, 2008), the National Institute
of Health and Clinical Excellence guidelines on debriding agents, diabetic
foot care and pressure ulcer care (National Institute for Health and Clinical
Excellence, 2001a, b, 2004), and the Scottish Intercollegiate Guidelines
Network (SIGN) (2008) recommendations on the management of diabetic
foot disease and the care of patients with chronic leg ulcers.

It is an essential requirement to have a baseline measurement of wound
care in order to monitor practice and ascertain if national and regional
guidelines are in place and being adhered to. In May 2005, the wound-care
audit team in Hull and East Yorkshire, located in the north-east region of
the UK, conducted a point prevalence audit which aimed to:

. Review current wound-care practice and the standard of wound care.

. Obtain information on prevalence, treatment and outcomes.

. Provide a basis for estimating the extent of the problem, treatment
modalities used, service provision and future needs.

. Highlight areas of care in need of improvement.

. Highlight areas with excellent wound practices.

. Gain valuable information for future research projects.
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Trends in Wound Care

This chapter describes the audit, its findings and recommendations for
improvements.

Method

A team of tissue viability nurses (TVNs) and audit staff within the
catchment area conducted the prevalence audit. The five trusts covered by
the audit were: West Hull Primary Care Trust (PCT) and Eastern Hull PCT
(now combined to form Hull PCT), Yorkshire Wolds and Coast PCT, East
Yorkshire PCT (now combined to form East Riding of Yorkshire PCT), and
Hull and East Yorkshire Hospitals NHS Trust. The trusts have a combined
population of approximately 590 000.

The audit forms

There were two types of data-collection forms. First, one which gathered
information on total bed occupancy or the number of patients registered at
each district nurse base on the day of the audit. Second, a specific wound-
care audit form which was completed for each patient with a wound.

Data were gathered on the professional treating the wound, the
geographical location in which treatment was provided, patient
comorbidities, number of wounds on each patient, the wound type, wound
assessment, suspected wound infection and reasons for undertaking a
swab. Information was gathered on the reference wound including
exudate levels, wound bed characteristics, pressure ulcer prevention
strategies used, pressure-redistributing equipment, dressings used and
patient concordance.

The audit forms were developed by the local wound-care experts and
were based on clinical experience. Data were gathered from the patients’
notes and via verbal feedback from key staff caring for the patients. Wounds
were not inspected for the purposes of the audit.

If a patient had more than one wound, data were collected only on the
most serious wound (the ‘reference’ wound), as judged by the clinician
caring for the patient.

A small pilot study was undertaken to ensure the forms were acceptable
in terms of ease of use. In addition, TVNs were questioned on the same
patient sample to determine whether the responses were consistent in
relation to appropriate, inappropriate or unsafe dressing usage. Following
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Prevalence survey of wounds

the pilot it was agreed that the data collection tool was fit for purpose
without any alterations.

Data collection

Data were collected from the region’s acute trust and its primary care trusts,
nursing and residential homes, hospice and local prisons.

In the acute hospital trust, a TVN and a member of the audit department
visited each ward over a two-day period to gather data from ward nurses
on all inpatients with a wound. A TVN also collected data in this way from
the local hospice.

On the same date, all district nurses employed by the PCTs were asked
to provide data on every patient with a wound on their active caseload.

Meanwhile, senior staff from the nursing homes, the local hospice and
Hull and East Riding prisons collected data on all of their patients with
wounds, which were then reported to a visiting TVN.

Data entry and analysis

The audit was coordinated by the clinical effectiveness department of West
Hull PCT and the clinical audit department of Hull and East Yorkshire
Hospitals NHS Trust. Data analysis was performed using SPSS software.
Descriptive analysis and cross tabulations were also used. The clinical
governance department ensured the full audit process was conducted to an
acceptable standard.

Results
Response rates

A total of 1645 forms, relating to 1644 wounds, were received: 1291 from
the primary care trusts (PCTs), prisons and nursing and residential homes
(16 of the 32 nursing and residential homes responded), and 354 from the
acute trust and hospice.

As stated above, the intention was to include data on the reference
wound only. However, some participants returned more than one form per
patient, which is reflected in the prevalence figures given below. This is
discussed in more detail in the study limitations section in the discussion.
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Wound prevalence

The cumulative wound prevalence for the region was 12%. Prevalence rates for
the different settings are given in Figure 1. The acute trust had a prevalence rate
of 27%, while the PCT rates ranged from 7% to 17%. Prevalence in the nursing
and residential homes was 12%, while prisons had the lowest rate of 1%.

Wound type

Surgical wounds were the most common type (n=699, 41.5%), followed
by leg and foot ulcers (n=629, 37.3%) and then pressure ulcers (n=294,
17.4%). Full details are given in Table 1. Most of the surgical wounds
(31.4%) were primary closures.

Wound duration
Most of the 1644 wounds (44.1%) were six weeks old or less; 14.8% were

at least one year old, including 28% of the leg and foot ulcers, but only 7%
of the surgical wounds.

Percentage

Organisation

Figure 1. Percentage of patients with wounds in different settings within Hull
and East Yorkshire.
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