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Abstract
IInnttrroodduuccttiioonn:: Neoplastic ulcers are chronic and, most often, irreversible lesions caused by proliferation of tumor cells
infiltrating and damaging skin tissues. The treatment of neoplastic ulcers is a very difficult and time-consuming process.
So, is very important to find methods of controlling this type of chronic wounds.
AAiimm::  To evaluate the efficiency of monitored treatment of neoplastic ulcers by means of providing moist wound envi-
ronment dressings and antiseptic to the group of patients with an advanced stage of tumor, with particular focus
on the impact of the treatment applied on the clinical condition of the ulcers; to evaluate the impact of the treat-
ment applied on the dynamics of bacterial flora in neoplastic ulcers, with particular focus on the presence of alarm
pathogens; to conduct a risk analysis of the occurrence of local and systemic complications during treatment.
MMaatteerriiaall  aanndd  mmeetthhooddss::  This was a prospective pilot clinical study of 30 patients with malignant ulcers, 13 male and
17 female aged from 24 to 92 years treated with octenidine antiseptic and dressing set for 3 weeks. The wounds
were clinically assessed for the changes of amount of necrotic tissue, exudate level and type, malodour and pain
level during treatment. At the baseline and after 3 weeks of treatment, the wounds were swabbed for microbiological
assessment.
RReessuullttss::  The used scheme of treatment is efficient and brings clinical improvement in all treated ulcers. During the
3-week treatment, reduction of necrotic tissue, decrease in the level of exudate, pain and malodour was observed
in all patients (p < 0.05). High activity of octenidine against Gram(–) and Gram(+) bacteria was observed. The use
of octenidine dihydrochloride correlated with a progressing eradication of multiresistant strains and alarm
pathogens (p < 0.001). No serious adverse effects or significant symptoms of intolerance of the applied treatment
were observed. 

KKeeyy  wwoorrddss::  antiseptics, octenidine, topical treatment, microbiology, cancer ulceration.

Introduction

Neoplastic ulcers are chronic and, most often, irre-
versible lesions caused by proliferation of tumor cells infil-
trating and damaging skin tissues. The causative factors
of neoplastic ulcers are primary neoplasm, tumor recur-
rence, metastases and, less frequently, complications
after radiotherapy. Uncontrolled proliferation of neoplas-
tic cells may lead to damage of the skin, subcutaneous and
muscle tissues, and consequently bones. According to the

available data, neoplastic ulcers may be present among 5%
of patients with primary neoplasm and among 10% of pa -
tients with metastatic cancer [1, 2].

Local invasion is an effect of direct infiltration of tumor
cells. The early symptoms include inflammation, tissue 
hardening, erythema, and local increase of temperature.
The skin shows characteristic discolouration, referred to
as the “orange peel”. Moreover, the lesion may be immo-
bilised in relation to deeper tissues.
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Proliferation of neoplastic cells together with impair-
ment of anticoagulation mechanisms may lead to the clot-
ting, closure of blood vessels and ultimately to tissue necro-
sis [3]. Neoplastic ulcers are always colonized by bacteria
of different species. The location and characteristics of
malignant lesions, as well as the presence of a large amount
of necrotic tissue, create a fertile environment for bacte-
rial colonization. It is believed that the presence of aero-
bic (Proteus spp., Klebsiella spp., Pseudomonas spp.) and
anaerobic (Bacterioides spp., Clostridium spp.) bacteria, as
well as proteolytic mechanisms ongoing in necrotic tissue,
are responsible for the increased level of malodour and mal-
odorous exudate [4, 5]. Fragile and breakable blood ves-
sels of the tumor may cause bleeding [3]. 

Aim 

The treatment of neoplastic ulcers is a very difficult and
time-consuming process. Unfortunately, the available
studies of the topic are predominately conducted on small
groups of patients. 

Therefore, the aim of the present pilot study was: 1) to
evaluate the efficiency of monitored treatment of neoplastic
ulcers by means of providing moist wound environment
dressings and antiseptic to the group of patients with an
advanced stage of tumor, with particular focus on the im -
pact of the treatment applied on the clinical condition 
of the ulcers; 2) evaluate the impact of the treatment
applied on the dynamics of bacterial flora in neoplastic
ulcers, with a particular focus on the presence of alarm
pathogens; 3) to conduct a risk analysis of the occurrence
of local and systemic complications during treatment.

Material and methods

GGrroouupp  ooff  tthhee  ppaattiieennttss  wwiitthh  nneeooppllaassttiicc  uullcceerrss

Patients with neoplastic ulcers from the Palliative Care
Ward, Palliative Medicine Ambulatory, Department of Palliative
Medicine, Hospice Palium in the Clinical Hospital in Poznan,
Poznan University of Medical Sciences were enrolled into this
study from 2009 to 2011. The group consisted of 30 patients
(13 men and 17 women). All patients had one neoplastic ulcer-
ation. The mean age of the patients was 63.2 ±12.2 (age range
24–92 years), median (Me) = 64 years.

At the baseline assessment, the patient body mass
range was 44–136 kg, mean body mass 54.2 ±12.26 years,
Me = 55 kg. The range of body mass index (BMI) was 12.4–
36.2 kg/m2, mean BMI 24.2 ±4.8 kg/m2, Me = 24 kg/m2. 

The patients were treated for breast cancer (n = 9; 30%),
vulvar cancer (n = 6; 20%), skin cancer (n = 5; 16.7%), can-
cer of head and neck (n = 4; 13.3%), bone cancer (n = 3;
10%), and other types of cancer (n = 3; 10%).

The mean duration of neoplastic ulcer was 1.8 ±0.7 years,
range of duration 0.2–3.8 years, Me = 1.6 years. 

Location of ulcers: nipple – 9 patients (30%), skin – 8 pa -
tients (26.7%), inguinal region – 5 patients (16.7%), vulva
– 4 patients (13.3%), regions of head and neck – 4 pa tients
(13.3%). The Mean Performance Status of patients accord-
ing to the ECOG scale was 3.5 and according to the Karnof-
sky scale – 55. 

At the baseline assessment, blood count was performed
for every patient. The level of haemoglobin (Hgb), proteins
and albumins was assessed. The mean level of Hgb, pro-
tein and albumins and patients characteristics are given
in Table 1.

PPaattiieenntt  ggrroouupp

Thirty patients with advanced cancer, confirmed by the
earlier histopathological examination, and neoplastic
ulcers, were included in the study group. The patients were
treated for 3 weeks using a dressing set and octenidine dihy-

TTaabbllee  11.. Characteristics of patients with neoplastic ulcers 
(n = 30)

Men/women 13/17

Age, range, X ± SD, 24–92, 63.2 ±12.2, 64
Me [years] 

Primary diagnosis:

Breast cancer 9 (30%)

Vulva cancer 6 (20%)

Skin cancer 5 (16.7%)

Head and neck cancer 4 (13.3%)

Bone cancer 3 (10%)

Other 3 (10%)

Location of the ulcer:

Breast 9 (30%)

Skin 8 (26.7%)

Groin area 5 (16.7%)

Vulva 4 (13.3%)

Head and neck 4 (13.3%)

Duration of ulceration, 0.2–3.8, 1.8 ±0.7, 1.6
range, X ± SD, Me [years] 

Body mass, range, X ± SD, 44–136, 54.2 ±12.26, 55
Me [kg] 

BMI, range, X ± SD, 12.4–36.2, 24.2 ±4.8, 24
Me [kg/m2]

Mean performance status:

ECOG 3.5

Karnofsky 55

Laboratory diagnostics:

Hgb, X ± SD [mmol/l] 7.12 ±1.18

Protein, X ± SD [g/dl] 6.28 ±0.64

Albumins, X ± SD [g/dl] 2.82 ±0.32



Postępy Dermatologii i Alergologii 4, August / 2013 239

The pilot study assessing efficacy and versatility of novel therapy for neoplastic ulceration: clinical and microbiological aspects

drochloride antiseptic as described in section Methods 
of clinical assessment and wound dressing used. 

Patients meeting the following criteria were included
in the study: time of survival longer than 2 months, neo-
plastic wound unsuitable for surgical treatment and not
being a result of earlier radiotherapy, with no risk of mas-
sive bleeding or no documented massive bleeding during
change of dressings, no clinical signs of infection, no intol-
erance or allergy to locally applied octenidine.

All patients included in the study were informed
about the planned method of wound treatment and ex -
pressed written informed consent to the proposed treat-
ment. The impact of the methods used on the patients’
clinical condition and bacteriological dynamics was as -
sessed at the baseline and repeated after 3 weeks. The
research was approved by the Bioethical Commission of
the Poznan University of Medical Sciences.

At the baseline, the performance status of the patients
was assessed using ECOG and Karnofsky Performance Sta-
tus Scales [6]. 

At the beginning and end of the treatment, an evalu-
ation of the patients’ clinical status was performed by
a physician and a nurse. On the basis of the results obtained,
conclusions presented in this study were formulated. 

For ethical reasons and because of the specific status
of patients with advanced cancer, no placebo group was
formed. 

MMeetthhooddss  ooff  cclliinniiccaall  aasssseessssmmeenntt  aanndd  wwoouunndd  ddrreessssiinngg
uusseedd

The wounds were clinically assessed for the amount
of necrotic tissue, exudate level and type, malodour and
pain level.

The amount of necrotic tissue was defined as “sig-
nificant” (70–100% of wound surface), “moderate” (30–
69% of wound surface), “little” (1–29% of surface) or “lack
of necrotic tissue”. The level of exudate was defined as “sig-
nificant” if the dressing and the patient's underwear were
soaked with exudate, the patient's bedding was soaked or
traces of exudate were present on the bedding; “moder-
ate” if the dressing was soaked with exudate, the patient's
underwear was soaked or traces of exudate were present
on the underwear. The level of exudate was defined as “lit-
tle” when the dressing was soaked, “no exudate” when
traces of the exudate were present on the dressing but the
dressing was not soaked.

According to the VAS scale, the pain and malodour 
level was defined as “strong” (VAS range 10–6.5), “mod-
erate” (VAS range 3.5–6.0), “weak” (VAS 1.0–3.0) or “no -
ne” (VAS 0).

The combined presence of symptoms such as oedema
of tissues surrounding the wound, erythema, increased local
heat, purulent exudate and/or increased general body tem-
perature was treated as a clinical sign of wound infection [7].

The wounds were rinsed with saline 3 times a day and
covered with non-adherent silicone Na-Dressings (Systa-

genix) and Sterilux EX (Hartmann) gauze bandages satu-
rated with octenidine dihydrochloride. The above-men-
tioned sets were covered with absorbent Zetuvit (Hart-
mann) dressing and fixed to the healthy skin with Polofix
(TZMO) adhesive plaster. All clinical assessments mentioned
at the beginning of this section were repeated after 3 weeks
of treatment. 

BBaacctteerriioollooggiiccaall  aasssseessssmmeenntt

At the baseline and after 3 weeks of treatment, the
wounds were swabbed for microbiological assessment.

Transportation, incubation, isolation, drug susceptibility
and resistance mechanisms of bacteria isolated from neo-
plastic ulcers were performed in the Department of Phar-
maceutical Bacteriology, Poznan University of Medical Sci-
ences.

QQuuaalliittaattiivvee  aasssseessssmmeennttss

The tested material from transport media was incu-
bated for 24–48 h at 37°C and inoculated by isolation me -
thod onto media enriched with 5% sheep blood and 
onto selective-differentiating media: MacConkey medium
(DIFCO, Germany), and Columbia agar with 5% sheep blood,
Streptosel, Chapman medium, pyocyanin medium,
Sabouraud medium, Coccosel (all manufactured by bio-
Mérieux (Marcy l’Etoile, France). Staphylococci were iden-
tified using the API Staph test, and Gram-negative rods
using the Api 20E and Api 20NE tests, also by bioMé rieux,
France.

SSttaattiissttiiccaall  aannaallyyssiiss  

The results were analysed using statistical methods.
The basic features such as gender of the patients, diag-
nosis, wound location, performance status of patients,
amount of necrotic and granulating tissue, level of epithe-
lialization and exudate, level of pain and malodour, were
described using contingency tables and relevant percentage
values. The following quantity features were analysed: time
of ulcer duration, patients’ body mass and BMI, number
of strains isolated at the baseline and after 3 weeks of 
treatment. The above-mentioned features were analysed
using non-parametric tests: Whitney-Mann test and Krus -
kal-Wallis test with multiple comparison. Quantity features
were described using arithmetic mean (X), standard devi-
ation (SD), median (Me) and minimal (min.) and maximal
(max.) value. 

The correlations between quantity features were ana -
lysed using Fisher-Freeman-Halton test or Fisher exact test.
The significance level was defined as α = 0.05.

Results

CClliinniiccaall  aasssseessssmmeennttss

Thirty patients with neoplastic ulcers were included in
the study. The clinical assessment included 30 patients at
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the baseline and 25 patients after 3 weeks of the treatment,
because 3 patients died before the 21st day of the study
and 2 patients were discharged, where they remained under
home hospice care. The changes in all measured clinical
parameters were observed.

The amount of necrotic tissue at the baseline was “sig-
nificant” in 13 patients, “moderate” in 6 patients and “low”
in 2 patients. After 3 weeks of the treatment, the amount
of necrotic tissue was not “significant” in any patients;
“moderate” in 8 patients, “low” in 6 patients. The drop in
the amount of necrotic tissue was statistically significant
(p < 0.05). 

The level of exudate at the baseline was “high” in 15 pa -
tients, “moderate” in 8 patients and “low” in 7 patients.
After 3 weeks of treatment, there were no patients with
a “high” level of exudate; a “moderate” level of exudate
was observed in 8 patients and a “low” level in 15. The
decrease in the exudate level was statistically significant
(p < 0.05).

The level of pain was described as “strong” by 7 patients
at the baseline, “moderate” by 10 patients and “low” by
6 patients. 7 patients felt no pain. After 3 weeks of treat-
ment, 9 patients felt no pain, 8 patients felt pain they
described as “moderate” and 8 patients felt a “low” lev-

el of pain. The decrease in pain felt by patients was sta-
tistically significant (p < 0.05).

Malodour at the baseline was assessed as “significant”
in 3 patients, “moderate” in 4 patients, “low” in 7 patients,
while the wounds of 16 patients secreted no malodour. After
3 weeks of treatment, no wounds secreted “significant”
malodour, malodour was assessed as “moderate” in the
case of 3 patients, and no malodour was felt in the case
of 19 patients. The decrease in the level of malodour was
statistically significant (p < 0.05). The results obtained are
presented in Table 2. 

Because no patient developed signs of clinical infec-
tion, there was no need for an antibiotic therapy. The longest
time of treatment according to the presented scheme was
17 weeks. The death of 5 patients was a result of cancer
progression.

BBaacctteerriioollooggiiccaall  aasssseessssmmeenntt

Fifty-three Gram(–) and Gram(+) bacterial strains
were isolated from the ulcers at the beginning of the treat-
ment. Between 2 and 3, sometimes 4 strains were found
in each of the malignant ulcers. 

In 6 patients (20%), 2 bacterial strains from ulcer were
isolated, in 12 patients (40%), 3 strains from ulcer were iso-
lated and in 12 patients (40%), 4 strains from ulcers were
isolated. The results are shown in Table 3.

Among Gram(+) bacteria, S. aureus, found in 14 wounds
(26.4%), was the most dominant. Coagulase negative
Staphylococci (CNS) were isolated less frequently: S. epi-
dermidis was found in 5 wounds (9.4%) and Staphylococ-
cus sciuri in one wound (1.9%). Enterococci were isolated
sporadically, all isolated enterococci belonged to the Ente-
rococcus faecalis species and these bacteria were found in
7 wounds (13.2%). 

TTaabbllee  22..  Clinical changes in neoplastic ulcers at the baseline and after 3 weeks of treatment

CClliinniiccaall  aasssseessssmmeenntt  CClliinniiccaall  ssttaattuuss BBaasseelliinnee  ooff  tthhee  ssttuuddyy EEnndd  ooff  tthhee  ssttuuddyy SSttaattiissttiicc
ooff  tthhee  wwoouunndd NNuummbbeerr  ooff  wwoouunnddss  ((nn ==  3300)) NNuummbbeerr  ooff  tthhee  wwoouunnddss  ((nn ==  2255)) ssiiggnniiffiiccaannccee

Necrotic tissue Significant 13 0 p < 0.05
amount Moderate 6 8 (p = 0.000581)

Low 2 6
Lack 9 11

Exudate level Significant 15 0 p < 0.05
Moderate 8 8 (p = 0.000089)

Low 7 15
Lack 0 2

Pain level Significant 7 0 p < 0.05
Moderate 10 8 (p = 0.001474)

Low 6 8
Lack 7 9

Malodour level Significant 3 0 p < 0.05
Moderate 4 3 (p = 0.001474)

Low 7 3
Lack 16 19

TTaabbllee  33..  Strains isolation at the beginning of study

NNuummbbeerr  NNuummbbeerr PPeerrcceennttaaggee
ooff  iissoollaatteedd  ssttrraaiinnss ooff  ppaattiieennttss

2 6 20

3 12 40

4 12 40

Together 30 100
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Enterobacteriaceae were most commonly isolated
Gram(–) bacteria, principally Escherichia coli, isolated from
9 wounds (17%) and Proteus mirabilis isolated from 7 wounds
(13.2%). Klebsiella pneumoniae was isolated from 1 wound
(1.9%), Serratia marcescens was isolated from 2 wounds
(3.8%). Non-fermentative Gram(–) bacteria were isolated less
frequently: Pseudomonas aeruginosa from 5 wounds (9.4%),
Pseudomonas fluorescens and Stenotrophomonas mal-
tophilia were isolated from one wound (1.9%).

The frequency of occurrence of bacterial strains iso-
lated at the baseline of the treatment is given in Table 4. 

EEnndd  ooff  tthhee  ttrreeaattmmeenntt

After 3 weeks of treatment, in 20 patients (80%), com-
plete eradication of Gram(+) cocci of Staphylococcus species
and Gram(–) Proteus mirabilis species was observed. In 
5 patients, the use of the treatment procedures decreased
bacterial flora to only one species. The relevant results are
given in Table 5. 

In 2 patients, the number of species was reduced from
3 to 1 species – Enterococcus faecalis. This bacterial spe cies
was isolated from the wound at the beginning and after 
the end of the treatment. In 2 patients, Gram(–) rods of
Escherichia coli species were isolated at the beginning and
after the treatment period. In 1 patient, non-fermen tative
Gram(–) rods of Proteus aeruginosa species were isolated at
the baseline and after treatment. Statistical analysis of the
changing number of bacteria species treated with octenidine
dihydrochloride revealed that the observed reduction of bac-
terial strains number was statistically significant (p< 0.001).

The species of bacteria which persisted treatment are
given in Table 6. Some of the 53 isolated bacterial strains
were considered alarm pathogens according to the State
Centre of Drug Resistance of Microorganisms [8]. The type
and percentage of alarm pathogens are given in Table 7.
As shown in Table 7, 11 out of 53 strains isolated from the
wounds produced resistance mechanisms and therefore
they were included in the group of alarm pathogens. Alarm
pathogens with particular mechanisms of resistance iso-
lated from ulcers after treatment are given in Table 8.

SSaaffeettyy

No serious adverse or side effects were observed in the
course of the treatment. Eight patients (16%) complained
about temporary itching in the peri-wound area, while 
3 of them developed erythema there. However, the above-
mentioned symptoms did not require any preventive
steps or stopping the treatment. No signs of infection were
observed and no antibiotics were used in the course of study.

Discussion

CClliinniiccaall  aassppeeccttss

Neoplastic ulcers are considered hard-to-heal chron-
ic wounds. Because of the progressive nature of the neo-

TTaabbllee  44.. Species and frequency of occurrence of bacteria
isolated at the baseline of study (n = 53)

BBaacctteerriiaall  ssppeecciieess NNuummbbeerr  PPeerrcceennttaaggee
ooff  ssttrraaiinnss ooff  ssttrraaiinnss  

Gram(+) 27 50.9

Staphylococcus aureus 14 26.4

Staphylococcus epidermidis 5 9.4

Staphylococcus sciuri 1 1.9

Enterococcus faecalis 7 13.2

Gram(–) 26 49.1

Escherichia coli 9 17.0

Proteus mirabilis 7 13.2

Serratia marcescens 2 3.8

Klebsiella pneumoniae 1 1.9

Pseudomonas aeruginosa 5 9.4

Pseudomonas fluorescens 1 1.9

Stenotrophomonas maltophilia 1 1.9

Total 53 100

TTaabbllee  55..  Isolation of strains from neoplastic ulcers at the
end of the treatment

NNuummbbeerr  NNuummbbeerr PPeerrcceennttaaggee
ooff  ssttrraaiinnss  ooff  ppaattiieennttss ooff  ppaattiieennttss  

No strains 20 80

1 5 20

Total 25 100

TTaabbllee  66..  Persistent bacterial flora isolated from neoplastic
ulcers

PPaattiieenntt  BBeeggiinnnniinngg AAfftteerr  33  wweeeekkss
nnuummbbeerr ooff  ttrreeaattmmeenntt

4 Escherichia coli Enterococcus
Enterococcus faecalis faecalis

Pseudomonas aeruginosa

14 Enterococcus faecalis Enterococcus
Staphylococcus aureus faecalis

Escherichia coli

17 Pseudomonas aeruginosa Pseudomonas 
aeruginosa

21 Escherichia coli Escherichia coli

23 Escherichia coli Escherichia coli
Enterococcus faecalis
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plasm, chances to heal the ulcer are low. Therefore, the pro-
cedures used serve first of all to alleviate the clinical symp-
toms and to improve the patient’s quality of life.

The present study aimed to evaluate the impact of local
administration of octenidine on the clinical condition of
neoplastic ulcerations. The location of the patients’ ulcers
was similar to the one described in the literature [9, 10]. 

According to the best knowledge of the authors,
there are no control trials concerning the effects of local
use of antiseptics on the neoplastic ulcers. Only a small num-
ber of papers and case reports are available. Moreover, there
are no original articles concerning the impact of antisep-
tic on the level of necrotic tissue which is the source of
a potential infection, malodour and exudate from wound.

Contrary to many other types of chronic wounds, neo-
plastic ulcers are not suitable for surgical debridement
because of the high risk of massive bleeding [11, 12]. There-
fore, some authors suggest that the removal of necrotic
tissue should be performed by means of rinsing, with
a warm solution of 0.9% NaCl [13]. On the other hand,
Carville used a 0.05% solution of chlorhexidine and
0.025% acetic acid for neoplastic ulcer rinsing [14]. Meth-
ods of autolytic debridement, using dressings ensuring
a moist environment of the wound, are also described [15].
However, the authors point out to the risk of malodour
increase under the occlusion. Young and Davis used
hydrocolloid and hydrogel dressings to debride the ulcers,
indicating that in the case of a high level of exudate, fre-

quent changes of dressings are necessary [16]. The results
of our study indicate that the use of octenidine hydrochlo-
ride leads to a statistically significant decrease in the necrot-
ic tissue level. Moreover, the use of octenidine was not
accompanied by side effects like trauma or bleeding from
the wound.

There is a large number of papers concerning methods
of management of exudate, malodour and pain. It seems
that in the case of neoplastic ulcers, procedures developed
for highly-exudating wounds, are most suitable. Howev-
er, covering a neoplastic ulcer with an absorbent or even
occlusive dressing might correlate with a higher risk of infec-
tion. Therefore, in this study, a different approach was adopt-
ed. The set of dressings used consisted of non-adherent
silicone N/A dressing, gauze compresses soaked thoroughly
with octenidine and covered with absorbent dressing. 

It may be assumed, that the use of antiseptic would
lead to decreased bacterial proteases activity and to a reduc-
tion in the exudate level [17]. However, no papers concern-
ing the impact of antiseptics on the exudate level were
found to confirm it. In a few papers, the use of polyurethane
sponges and alginates for exudate management is
described. Naylor underline the advantages of non-adher-
ent dressings in the reduction of damage to sensitive
tumour tissue [15]. Seaman suggests using dressings with
petrolatum, covered with an absorbent dressing or even
with the sanitary towels [18]. In the case of small ulcera-
tion with fistula, the use of a stomy set might be suitable
[19]. In the case of highly-exudating ulcers, Dudner proposes
using hydrofibre dressings [20]. However, his conclu-
sions are based on case reports and not clinical trials. Long-
term clinical observations of a large number of neoplastic
ulce rations were conducted by Grocott [21]. In this trial, two
systems were compared: occlusive gel pads (Novogel) cov-
ered with a membrane of high evaporation ability and an
amorphous hydrogel (Innovative Technologies) covered with
an absorbent dressing pad. The parameters of both sets
of dressings were assessed by means of Teler® system. Ac -
cording to Grocott, good exudate management in neoplastic
ulcers mainly depends on dressing fit and optimum
absorption and venting of excess fluid. Subsequently, Gro-
cott conducted a more detailed study including 8 differ-
ent systems [22]. Two of them were found to be the most
suitable: the first one was absorbing alginate or hydrofi-
bre® covered with a polyurethane dressing with external,
exudate-evaporating layer; the second one was non-
adherent contact dressing soaked with silicon, covered with
a secondary absorbent, exudate-evaporating dressing. This
latter one is very similar to the set used in this study. 

Another symptom that requires management in chro -
nic wounds is the malodour caused by degradation of pro-
teins of the necrotic tissue and the growth of bacteria. The
pathogens responsible for the malodour may be anaerobic,
such as Bacterioides spp. and Clostridium spp. The above-
mentioned anaerobic pathogens produce such chemical com-
pounds as putrescine, kadawerine and short-chained fat-

TTaabbllee  77.. Alarm pathogens isolated from the neoplastic ulcers
at baseline assessment (n = 53)

NNuummbbeerr  PPeerrcceennttaaggee  %% RReessiissttaannccee
ooff  ssttrraaiinnss  ((nn)) mmeecchhaanniissmm

Staphylococcus aureus 3.8 MRSA
(n = 2)

Enterococcus faecalis 3.8 HLAR
(n = 2)

Enterococcus faecalis 11.3 ESβL
(n = 6)

Pseudomonas aeruginosa 1.9 ESβL, MβL
(n = 1)

11 20.8 Total

TTaabbllee  88.. Alarm pathogens isolated from neoplastic ulcers
after treatment with octenidine dihydrochloride (n = 5)

NNuummbbeerr  SSppeecciieess RReessiissttaannccee
ooff  ssttrraaiinnss mmeecchhaanniissmm

2 Enterococcus faecalis HLAR

2 Escherichia coli ESβL

1 Pseudomonas aeruginosa MβL, ESβL
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ty acids responsible for the particularly unpleasant smell [5].
Aerobic bacteria, inhabiting neoplastic ulcerations more fre-
quently, e.g. Proteus spp., Klebsiella spp., Pseudomonas spp.
are also responsible for the malodour, which however is not
as strong as this produced by anaerobes. It is claimed that
a synergistic coexistence of aerobic and anaerobic bacte-
ria causes the strongest malodour [23–25]. As there is no stan-
dard assessment tool, malodour estimation is always
a very subjective matter [26]. In our study, a visual analogue
scale (VAS) was used for malodour assessment. This scale
was also used in the study by Bower et al. [27]. 

According to Grocott [22], malodour should be man-
aged by means of systemic or local application of metron-
idazole and/or antiseptics and the use of activated carbon
dressings. The reduction of necrotic tissue level allows bet-
ter penetration of the antiseptic into the ulceration and
decreases the malodour level.

Although orally administered metronidazole helps to
decrease malodour, its use may lead to the development
of bacterial resistance and side effects such as nausea, vom-
its and symptoms of peripheral neuropathy after a longer
period of use [28]. Therefore, the use of antibiotics is rec-
ommended only if clinically obvious symptoms of wound
infection occur including erythema, swelling of wound-sur-
rounding tissues, increase in exudate, malodour and ge -
neral body heat [7]. In our study, no clinical signs of wound
infection were observed in the treated patients, therefore
no systemic antibiotic therapy was administered. 

Although there are a few studies concerning the local
use of metronidazole gel, only one of them is a prospec-
tive, randomized, double-blinded trial. The results of this
trial indicate that the use of metronidazole gel decreases
the malodour level. However, the observed trend was sta-
tistically insignificant [27]. A more recent trial showed that
locally applied metronidazole is safe, efficient in the elim-
ination of malodour and less toxic in comparison to sys-
temic-administered metronidazole. However, the value of
the above-mentioned trials is limited because of a low num-
ber of patients involved, no control group and a low lev-
el of statistical analysis [2]. There are also other clinical
observations indicating the suitability of locally adminis-
tered honey, sugar paste and silver sulfadiazine salt [29].

In our study, the use of octenidine dihydrochloride led
to a statistically significant decrease in malodour during 
3 weeks of treatment. Unfortunately, these results cannot be
compared to other studies as there is no other available
research concerning the use of antiseptics in malodour man-
agement. Nonetheless, positive changes of clinical symptoms
observed in our study were statistically significant. Further-
more, no side effects, such as bleeding and pain during dress-
ing change, were observed. These positive effects are relat-
ed to the impact of octenidine on the improvement of the
ulcer clinical status and reduction in the necrotic tissue.

Another important factor in the treatment of neoplastic
ulceration is the pain level. It may be deep somatic pain,
neuropathic pain or incidental pain related to the wound

care and dressing change. To avoid incidental pain, fast-
acting analgesics (administered orally, subcutaneously or
intravenously) may be administered. In the present study,
analgesics dosage depended on the level of pain caused
by the neoplasm. Therefore, changes of dressings did not
require additional administration of analgesics. During the
treatment period, the level of pain caused by the wound
has decreased in a statistically significant manner.
Although the mechanism of this phenomenon remains
unclear, it can be speculated that the decrease in pain may
be owed to the provision of moist environment and/or
a direct use of non-adherent silicone dressing on the wound
(N/A dressing plus). The above-mentioned phenomenon
requires further studies. However, these pilot results may
indicate the right direction to proceed. 

MMiiccrroobbiioollooggiiccaall  aassppeecctt

Apart from the assessment of the clinical status of neo-
plastic ulcers, microbiological assessments were also per-
for med.

In the treated neoplastic ulcers, Gram(–) bacterial flo-
ra of the Enterobacteriaceae family has dominated. 

The composition of bacterial flora isolated from neo-
plastic ulcers was similar to the one described by other
authors [30]. Gram(–) rods found commonly in the ulcers
were most probably the natural gut flora of the patients.
It is well known that gut flora transferred from natural habi-
tat to wounds may be an etiological factor of bacteraemia
and a destruction of host tissue. In exceptional situations,
like tumor or diabetes, saprophytic bacterial flora is able
to cause symptomatic infections. It has to be remembered
that the state of bacterial colonization does not support
the treatment. Moreover, when antibiotic therapy is
applied (e.g. when bacterial colonization changes into infec-
tion), it may lead to a selection of multi-resistant bacter-
ial strains with different resistance mechanisms, respon-
sible for many types of nosocomial infections [31]. Among
the most essential resistance mechanisms in Gram(–) rods
of Enterobacteriaceae family is the ability to produce extend-
ed-spectrum �β-lactamases (ESβL). These are enzymes able
to hydrolyse penicillins and cephalosporins (with the
exception of cefamycins and monobactams). Enterobac-
teriaceae ESβL-positive strains are considered alarm
pathogens. Such strains were isolated from 4 neoplastic
ulcers. In 2 ulcerations, two ESβL-positive E. coli strains per-
sisted the treatment. These strains were isolated in vul-
va area ulcers, invading the anus, contaminated with stool
and therefore particularly hard to care.

The ability of octenidine to efficiently eradicate multi-
resistant strains, incl. alarm pathogens is of paramount
importance not only for the process of wound treatment
and management, but also for the limitation of nosoco-
mial infections, including sepsis and other life-threaten-
ing bacterial diseases. Unfortunately, it is not possible to
compare the obtained results to other trials as there is no
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available research concerning the corresponding type of
combined treatment.

Coagulase-negative and Coagulase-positive cocci were
the second, by frequency, type of bacteria found in neo-
plastic ulcers. These results are similar to these reported
by other authors [30].

In the present study, the application of octenidine and
dressings led to 100% eradication of both coagulase-neg-
ative and coagulase-positive types of cocci from the neo-
plastic ulcers. The authors found only 4 studies on the use
of octenidine for skin decolonization of methicillin-resis-
tant S. aureus (MRSA). The efficacy of the treatment was
6–75% [31, 32]. These results cannot be compared with the
results of this study because the methods used and the
purpose differed diametrically. 

In a recently published comparative investigation, anti -
microbial efficacy of antiseptics: PVP-iodine, triclosan,
chlorhexidine, octenidine and polyhexanide used for pre-
surgical antisepsis and antiseptic treatment of the skin,
wounds and mucous membranes, was tested. The mini-
mal inhibiting concentration (MIC) of each antiseptic was
assessed for S. aureus, E. faecalis, S. pneumoniae, E. coli and
P. aeruginosa. Minimal inhibiting concentration of octeni-
dine displayed the highest activity for the tested strains
(16–23 mg/l). According to the authors of the investigation,
octenidine is the most suitable antiseptic if prolonged con-
tact time or immediate effect is feasible [33]. In vitro tri-
als performed by Samet et al. indicate high antimicrobial
efficacy of octenidine against drug-resistant bacteria iso-
lated from various clinical samples. 99.999% reduction of
bacterial count in suspension in 1-min contact time was
achieved for all tested strains [34], including the already
discussed rods of the Enterobacteriaceae family. The
results of Samet and of our study show the ability of octeni-
dine to completely eradicate staphylococci strains. There-
fore, octenidine seems to be a very potent tool in a fight
against these bacterial species. Owing to its ability to reduce
the microbiological count in the wound and to prevent the
wound infection, octenidine allows to limit the application
of antibiotics. It is particularly important because exces-
sive use of these antimicrobials is correlated with a spread
of antibiotic-resistant strains. In this study, only bacteria-
free wounds were considered “healed” for the purposes
of a statistical analysis.

Another bacterial species isolated from neoplastic ulcers
was Gram(+) coccus, E. faecalis. This bacterial species is
regarded as the natural gut flora of humans. Until recent-
ly, this species has not been associated with high virulence.
However, broad application of cephalosporins led to the
spread of E. faecalis as these bacteria display an intrinsic
resistance against this class of antibiotics. Presently, E. fae-
calis is considered third or even second etiological factor
of nosocomial infections. Two of them were alarm pa thogen
strains, displaying the HLAR (High Level of Aminoglycoside
Resistance) mechanism. These strains are included in the
list of nosocomial alarm pathogens [8]. Octenidine’s effi-

cacy against the above-mentioned bacteria colonizing neo-
plastic ulcers was 83.3%. A reduction in number of strains
was statistically significant. The use of octenidine for wound
treatment decreased bacterial count and prevented pos-
sible infection. Again, the lack of similar clinical studies
makes comparison of results impossible.

The last, numerous group of microorganisms found in
neoplastic ulcers were non-fermentative Gram(–) rods of
Pseudomonas spp. and Acinetobacter spp. 

Pseudomonas rods are considered dangerous not
only because of their intrinsic resistance mechanisms, but
also because of the easiness with which they survive and
spread in different environmental conditions. Pseudomonas
strains are also able to produce ESβL enzymes which give
these bacteria resistance against penicillin, cephalosporins
(incl. III and IV generation cephalosporins) and monobac-
tams. The efficacy of octenidine in the eradication of this
group of bacteria was 83.3%.

The microbiological research conducted in this work
reveals the importance of screening for pathogens colo-
nizing chronic wounds and of assessing bacterial resistance
mechanisms. Such procedures allow to verify empirical
antibiotic therapy and to prevent the spread of antibiot-
ic-resistance strains [31].

The lack of basic microbiological knowledge and under-
estimation of importance of microbiological assessment
are often the reasons for therapeutic failures. Misuse of
antibiotics and chemotherapeutics is one of the main rea-
sons why bacterial antibiotic resistance increases. The
scheme of treatment used in this study allowed to control
the microbiological status of neoplastic ulceration and may
be an alternative for antibiotics and chemotherapeutics
in the management of bacterial colonization – even if the
wound is colonized by alarm pathogens. 

Besides the ability to efficiently reduce bacterial
count, an appropriate antiseptic should display minimal
cytotoxic effect. Müller and Kramer introduced a value
referred to as “Biocompatibility Index” (BI), used for com-
 parative assessments of antiseptics. Biocompatibility
Index > 1 is typical of antiseptics displaying high antimi-
crobial activity and low cytotoxicity against healthy tissues.
Assessments of the impact of different antiseptics on 
E. coli and S. aureus in the presence of fibroblast cell line
showed that the optimal value of BI was achieved for octeni-
dine [35].

Because the available “high quality data” concerning
the use of antiseptics in the treatment of chronic wounds
are rather scant, there is no doubt that an urgent need
exists for controlled, randomized, prospective trials con-
cerning this subject [36]. The results of these trials may
allow clinicians to eliminate obsolete, but still “in use” anti-
septics having a harmful effect on the healthy tissues and
displaying an uncertain influence on bacteria.

The results presented and discussed in this study indi-
cate the suitability of the applied scheme in the treatment
of neoplastic ulcers. The improved clinical status of the
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wounds attributed to octenidine’s antimicrobial efficacy
(also against multi-resistant strains) no doubt constitutes
progress that sheds new light on the therapy of neoplas-
tic ulcerations.

Conclusions

The used scheme of treatment is efficient and brings
clinical improvement. During the 3-week treatment, re duc-
tion of necrotic tissue and decrease in the level of exudate,
pain and malodour were observed in all patients. High activ-
ity of octenidine against Gram(–) and Gram(+) bacteria was
observed. The use of octenidine dihydrochloride correlated
with a progressing eradication of multiresistant strains and
alarm pathogens. No serious adverse effects or significant
symptoms of intolerance of the applied treatment were
observed. 
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