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Abstract 
 
Chronic wounds represent an enormous health, social and economic burden in 
modern society. With the increasing incidence of diabetes and obesity as well as the 
ageing of the population, we correspondingly expect a rise in the incidence of chronic 
wounds. The latter will reflect in an even heavier burden for individuals, their 
families and the society. At the General Hospital Dr. Jože Potrč Ptuj we devote a lot 
of time dealing with this issue, because we are aware of the impact that the chronic 
wounds have on the quality of life of affected patients. We have been taking care of 
patients with chronic wounds for several years in the ambulatory and hospital 
setting. In the article we present our organizational model in the treatment of 
patients with chronic wounds at General Hospital Dr. Jože Potrč Ptuj. We present the 
modern approaches in the treatment of chronic wounds at our hospital, our results in 
the treatment of chronic wounds supported with clinical cases. The key to successful 
management of patients with chronic wounds are good knowledge, team work and 
an individual approach to each patient. 
 
Keywords: chronic wounds, wound healing unit, modern approaches, individual approach  
 
 
 
 
 
*Corresponding author: Skender Veliu 

 Email:  skender.veliu@gmail.com  

 
 
1 Surgeon, Surgical Ward, General Hospital Dr. Jože Potrč Ptuj 
2 Nurse for Controlling Hospital Infection, General Hospital Dr. Jože Potrč Ptuj 
3 Assistant Professor, University of Maribor Faculty of Health Sciences, Slovenia 

 
 
  

mailto:skender.veliu@gmail.com


Albanian Journal of Trauma and Emergency Surgery - AJTES Vol3 Nr1 January 2019 
 

2 | P a g e  
 

Full Text  
 
Introduction 
 
Chronic wounds present a challenge to 
wound care practitioners. Normal 
wound healing is a complex process 
that relies on the progression of a 
series of interdependent phases that 
repairs tissue damage and, ideally, 
returns structure and function to the 
tissue defect. Unlike acute wounds, 
chronic wounds have impaired healing 
responses, where they appear to have 
become stuck in the inflammatory 
phase of the healing response (1). The 
healing process can be lengthy, 
requiring frequent office visits and 
dressing changes (2). 
 
Wounds are “silent epidemic”, having 
an economic and social impact on our 
society (3). Evidence suggests that 
wound care generally, and especially 
the treatment of chronic wounds, will 
become a big burden for healthcare 
systems in Europe as the population 
ages and because the prevalence of 
chronic wounds is highly correlated 
with age (4) . 
At the General Hospital Dr. Jože Potrč 
Ptuj we devote a lot of time dealing 
treatment of patients with chronic 
wounds in the ambulatory and 
hospital setting. 
 
The aim of this article is to present the 
organizational model in the treatment 
of patients with chronic wounds at 
General Hospital Dr. Jože Potrč Ptuj. 
Modern approaches in the treatment of 
chronic wounds at hospital, results of 
the treatment of chronic wounds 
supported with clinical cases will be 
presented. 
 

 

Discussion  
 
Ambulatory setting for chronic 
wounds in General Hospital Dr. Jože 
Potrč Ptuj wound healing unit in 
hospital started with its activities in 
June 2015. It operates as a part of 
specialist surgical unit. Health care 
team includes; a surgeon, RN and 
nursing assistant. The health care team 
collaborates with community nurses, 
dietitians, GPs and University Clinical 
Centre Maribor. Wound healing unit 
operates twice a week for a full-time. 
Patients must be appointed to wound 
healing unit by selected GP. They 
usually come once or twice a week for 
examination. Other wound dressings 
are arranged by community nurses or 
nurses in primary care. Health care 
team treats patients with shin ulcers, 
pressure ulcer, diabetic feet and 
patients with malignant wounds. 
During the treatment several 
parameters are being monitored, such 
as size of wound (width, length and 
depth), bottom of the wound, edges of 
the wound, surrounding skin, 
secretion (amount and color), possible 
odor, presence of pain and 
inflammation. Treatment of each 
patient is documented with 
photographs of the wound at the 
beginning of treatment, wound 
changes and at the end of treatment. 
Treatment of the patient includes also 
dietary counseling and caring for the 
quality of the patient's life (5). 
 
Modern approaches for chronic wound 
treatment in ambulatory setting  
The challenge faced by clinicians is to 
‘convert’ chronic wounds into healing 
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wounds by resolving the signals 
responsible for the delayed healing 
profile and stimulating/optimizing the 
healing response (6). Today there are 
many known methods of treating acute 
chronic wounds. 
 
The TIME framework provides a 
systematic approach for the 
assessment and management of the 
majority of acute and chronic wounds. 
The debridement of devitalized tissue 
from the wound bed, the reduction in 
wound bioburden and effective 
management of wound exudate i.e., 
wound bed preparation are barriers to 
wound healing progression that are 
targeted by T.I.M.E (6). The clinical 
observations and interventions relating 
to wound bed preparation are grouped 
into four areas, all of which need to 
addressed at each wound assessment: 
Tissue: assessment and debridement of 
non-viable or foreign material 
(including host necrotic tissue, 
adherent dressing material, multiple 
organism‐related biofilm or slough, 
exudate and debris) on the surface of 
the wound. Infection/inflammation: 
assessment of the etiology of each 
wound, need for topical antiseptic 
and/or systemic antibiotic use to 
control infection and management of 
inappropriate inflammation unrelated 
to infection. Moisture imbalance: 
assessment of the etiology and 
management of wound exudate. Edge 
of wound: assessment of non-
advancing or undermined wound 
edges (and state of the surrounding 
skin). Although there are many new 
developments in the field of wound 
therapy and our understanding of 
wounds, the basic concepts of tissue, 
infection/inflammation, moisture and 
edge of wound remain important in 

guiding clinical practitioners in their 
approach to wound management (7). 
The epithelialization process is 
impaired in all types of chronic 
wounds. Problematic are especially 
wounds that do not epithelize despite 
the preparation of wound bottom 
according to TIME (8). In such 
wounds, other advanced treatment 
methods need to be considered (5).  
 
Negative pressure wound therapy 
(NPWT) is being used in hospital since 
2009. NPWT is a non-invasive therapy 
system with controlled negative 
pressure. It uses a vacuum device to 
promote wound healing by removing 
fluid from open wounds through a 
sealed dressing or a foam dressing 
connected to a collection container 
using sub-atmospheric pressure (9). 
There are several NPWT mechanisms 
of action: macrodeformation, 
microdeformation, fluid removal and 
environmental control of the wound 
(10). NPWT promotes a moist 
environment, reduces edema, creates a 
positive wound environment by 
removing healing inhibitors, increases 
blood flow, stimulates angiogenesis 
and granulation tissue and causes 
mechanical stress in the bed of the 
wound promoting cell proliferation (9). 
The effects of NPWT can deliver 
different treatment goals: managing 
and protecting the wound, prepare the 
wound for surgical closure/to 
progress the wound by secondary 
intention, to improve outcomes after 
split-thickness skin graft, to improve 
patient comfort and reduce costs (11). 
Costs are reduced due to faster healing 
rates and reduced dressing changes; 
nurse time and hospital stays with 
NPWT therapy may offset higher 
acquisition costs (12). There are several 
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manufacturers of NPWT devices. The 
amount of the pressure is determined 
on the basis of a clinical judgement.A 
negative pressure of 100-125 mm Hg is 
recommended as the most effective to 
eliminate the secretion and a pressure 
of 40-80 mm Hg as the most suitable 
for wound contraction. The 
recommended pressure for the use of 
the foam is 125 mm Hg, and the gauze 
is 80 mm Hg (13). 
 
Bioptron therapy uses a non-invasive 
optical device to project a beam of light 
on to the skin. This light has four 
characteristics, the combination of 
which is unique to Bioptron: 
polarisation, polychromy, incoherency, 
it has low energy density. The 
manufacturers claim that these 
characteristics enable Bioptron light to 
penetrate the skin and underlying 
tissues in order to stimulate various 
biological processes. They assert that 
Bioptron light improves 
microcirculation, stimulates 
regeneration and repair, promotes 
wound healing and relieves pain, with 
no adverse effects (14). Positive effect 
of using light therapy is reported in the 
healing of shin ulcers, burns, skin 
donor sites and operative wounds (15).  
They also find effective healing of the 
diabetic foot using polarized, 
polychromatic light (16). Use of 
polarized, polychromatic light reduces 
the size of pressure ulcers (17, 18). 
Other positive outcomes of using 
polarized, polychromatic light is also 
pain reduction (19, 20). 
 
In the period from 1. 1. 2016 to 31. 12. 
2017 wound healing unit in our 
hospital completed treatment in 105 
patients with various types of chronic 
wounds. 66 chronic wounds (61%) 

were completely healed. We recorded 
improvement of a local conditions in 
29 cases (27%) of chronic wound and 
unchanged local wound state in 12 
cases (11%). In the two-year period, the 
average number of treatments needed 
for total healing of the chronic wound 
was 12 treatments (3-42), representing 
an average of 84 days. The average 
number of light therapies until the first 
improvement of the wound local status 
was 2 therapies.76 patients (72%) 
reported pain caused by chronic 
wounding prior treatment and only 26 
patients (25%) reported pain in 
association with chronic wound at the 
last treatment with light therapy (21). 
Bioptron is being used in hospital as a 
supportive treatment since November 
2015. 
 
Soon after the discovery of lasers in the 
1960s it was realized that laser therapy 
had the potential to improve wound 
healing and reduce pain, inflammation 
and swelling (22). Low level laser 
therapy (LLLT), also called soft laser, is 
known to supply direct biostimulative 
light energy to body cells. The 
absorbed laser energy stimulates 
molecules and atoms of cells but does 
not cause rapid or significant increase 
in tissue temperature (23).  
 
The currently proposed theory 
regarding the biologic mechanism of 
LLLT resides in the absorption of light 
by photo acceptors or chromophores at 
the molecular, cellular, and tissue 
levels, that results incellular changes 
including synthesis of collagen and 
extracellular matrix, recruitment of 
cytokines and growth factors, 
migration, proliferation, and 
differentiation of cells. LLLT is 
dependent on the optical absorption 
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proper-ties of the skin, frequency of 
treatment, and treatment intervention 
time, and is also a function of the 
device characteristics such as 
wavelength (nm), power density 
(mW/cm2), fluence (J/cm 2), 
irradiation time (seconds), and 
treatment protocol (duration and 
interval) (24). For wound healing the 
most appropriate wavelength of laser 
radiation is in the red spectrum (25). In 
lasers radiating in the infrared part of 
the visible spectrum the light 
penetrates to a depth of 1-2 cm, with 
indirect effects up to a depth of 5 cm 
(26).  
For wound radiation the most suitable 
parameters have not yet been 
determined (27). In our hospital K 
Laser is being used. Patients come on 
therapy twice a week. We use pattern 
scanning technique, wavelength of 660 
nm, 800 nm, 905 nm, 970 nm (all for 
wavelengths work simultaneously), 
power od 4 W-8W (constant and 
pulsating wave) radiation dose of  825 
J for wound area and 2880 J or 4800 J 
for surrounding area (total dose for the 
entire area), depending on the time 
radiation (6 or 8 minutes) (28). 
Effectienes of the treatment is 
influenced by location and condition of 
the wound (22). K laser is being used 
in our hospital since February 2018.  
 
In 2013 an automated epidermal 
harvesting system (CelluTome 
Epidermal Harvesting System; KCI, an 
Acelity company, San Antonio, TX, 
USA) that applies negative pressure to 
harvest epidermal microdomes was 
commercially introduced. The 
CELLUTOME™ Epidermal Harvesting 
System is a minimally invasive tool for 
harvesting epidermal micrografts and 
is designed for use in the office or 

outpatient setting. This system 
combines suction and warmth and 
produces consistent thin sections of 
epidermal skin. The technology of the 
device involves splitting the dermal-
epidermal junction to form 
microdomes (ie. blisters), which are 
harvested into epidermal micrografts. 
These micrografts consist of 
undamaged epithelium with 
keratinocytes (Kci).The system yields 
up to 128 epidermal micrografts. The 
system heats the skin to between 37°C 
and 41°C and applies 400– 500mmHg 
of negative pressure.  
The microdome preparation takes from 
15 to 60 minutes; the preparation is 
complete when round epidermal 
microdomes form. The microdomes 
are secured in place by using 
compression wrapping, a bolster 
dressing, or with NPWT. The 
epidermal grafts can be used on 
wounds that have a clean granulating 
base that is free of nonviable tissue(29). 
This system is also used in General 
Hospital Dr. Jože Potrč Ptuj, Slovenia, 
since 2016. Epidermal grafting or using 
autologous epidermis that has been 
minced to expand and cover wounds 
much larger than the donor site, are an 
alternative to traditional autografts 
using only a minimal amount of 
autologous tissue from the donor site 
(30, 31). Only the epidermal portion of 
the donor area is grafted. This means 
that the graft acquires the epidermal 
architecture and characteristics of the 
recipient site, not the donor site, what 
potentially leads to better color match 
and cosmetic outcome (31, 32).  
 
Traditional types of autografts include 
full-thickness and split-thickness skin 
grafts. Some disadvantages of 
autografts include the need for a 



Albanian Journal of Trauma and Emergency Surgery - AJTES Vol3 Nr1 January 2019 
 

6 | P a g e  
 

surgical procedure with anesthesia, 
creation of a second wound on donor 
site, difficulty in obtaining uniform 
graft thickness, pain, and challenges 
with graft take and graft rejection (33, 
34). Problems with the donor site may 
include excessive pain, pruritus, 
infection, dyschromia, delayed healing, 
and hypertrophic scarring, particularly 
in patients with poor healing 
properties due to various 
comorbidities (35, 36 ). Another 
drawback to traditional skin grafting 
techniques is the cosmetic outcome, 
including hypopigmentation, 
hyperpigmentation, and hypertrophic 
scarring (37).  
 
Endovenous laser ablation (EVLA) is a 
commonly used and very effective 
minimally invasive therapy to manage 
leg varicosities (38). Clinically, 
scientifically, and commercially, it is a 
fascinating therapy. Clinically, because 
EVLA took over surgical stripping as a 
result of its very high success rate with 
minimal complications at all laser 
wavelengths, laser powers, and 
pullback velocities used (39). 
Scientifically, because the consented 
mechanism of action, i.e., achieving 
irreversible thermal injury of the vein 
wall, may be reached by several 
mechanisms of which the individual 
contribution is still under debate (40, 
41). Commercially, because gaps in 
knowledge of the mechanism of action 
created space for a wide variety of 
treatment protocols, frequently 
introduced as new and more effective 
laser wavelengths (42). 
 
There are two main modes of action in 
EVLA proposed so far, both related to 
the conversion of absorbed laser light 
energy into heat. The first is heating of 

blood, vein wall, and perivenous tissue 
by direct absorption of the laser power 
emitted from the fiber and scattered by 
the blood towards the other tissues, 
where the generated heat in the blood 
also diffuses to the vein wall (43-45). 
The second mode of action is heating 
of the vein wall by heat transfer from 
the hot black layer of carbonized blood 
sticking to the fiber tip. This transfer 
may be  via direct contact between the 
hot tip and the vein wall (42, 46),  via 
diffusion through the blood (43, 47), by 
boiling steam bubbles which are 
formed in the hot carbonized layer, 
grow, detach, and travel downstream 
from the tip to condense near or at the 
wall (48,49), or by Planck's black body 
radiation (45). 
 
Ecchymoses and pain are frequently 
reported side effects of endovenous 
laser ablation. Nerve injury, skin 
burns, deep vein thrombosis and 
pulmonary embolism seldom occur. 
An exceptional complication is a 
material or device that by accident 
remains inside the body after the 
procedure. Ecchymosis, pain, 
induration, skin burns, dysesthesia, 
superficial thrombophlebitis, and 
hematoma were classified as minor 
complications. Deep vein thrombosis 
and nerve injury were classified as 
major complications. Endovenous laser 
ablation may be considered a safe 
treatment of lower extremity 
varicosities. The incidence of common 
side effects may decrease with better 
laser parameter (50).EVLA operations 
are carried out from 2016 and we 
perform 75 operations annually. 
 

Conclusions 
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Chronic wounds are a complex 
problem as they affect all areas of 
human life and activity. The goal of 
treating patients with chronic wounds 
in our wound healing unit is not only 
the healing of a chronic wound, but the 
overall rehabilitation of the patient. To 
achieve the goal, good professional 
knowledge, teamwork and, above all, 
individual and integrated treatment of 
each individual patient is 
indispensable. 
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