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ABSTRACT
In dermatologic practice conservative treatment of venous leg ulcers 
is limited to medicamentous and physical therapy. In severe, chronic, 
infected venous leg ulcers there is a need for additional therapy, most 
commonly physical therapy. With intent to find a new therapeutic meth-
od, great attention has been given to herbal remedies, which have been 
applied in conventional dermatologic practice during a certain period 
of time, in, order to treat different dermatologic diseases, such as dis-
orders of venous circulation and different ulcerations in general.
This study included 30 patients with various number of venous leg 
ulcers, who were treated with combined therapy of polarized light 
combined with herbal remedy and patients who were in control group. 
To investigate the rate of its influence on wound healing, we have 
studied 3 components of the healing process: a reduction of surface 
area, depth and volume of the leg ulcer. Patients were seen at the initial 
visit and at +1,+3, +5 and +7 weeks of treatment. When compared 
different scores within the 2 groups that were obtained for 3 scored 
features at each visit (paired t-test, p<0.05), it was established that 
combined appliance of polarised light with herbal remedies acceler-
ated ulcer healing.
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SAŽETAK
U dermatološkoj praksi, konzervativno lečenje venskih ulkusa ogra-
ničeno je na medikamentnu i fizikalnu terapiju. Kod teških, hroničnih, 
inficiranih venskih ulkusa, postoji potreba za dodatnom terapijom, najče-
šće fizikalnom. U cilju pronalaženja novih terapijskih metoda, velika se 
pažnja pridaje i fitopreparatima koji se u konvencionalnoj dermatologiji 
primenjuju već izvesno vreme u lečenju raznih dermatoloških bolesti, 
poremećene venske cirkulacije i ulceracija. 
Ispitivanjem je obuhvaćeno 30 bolesnika sa različitim brojem venskih 
ulkusa, koji su lečeni kombinovanom primenom polarizovane svetlosti 
sa fitopreparatom, i bolesnika koji su činili kontrolnu grupu. Stepen 
epitelizacije je određivan na osnovu površine ulkusa u mm2, merenjem 
dubine i zapremine na početku terapije i kontrolnim pregledima I, III, 
V i VII nedelje. Na osnovu postignutih rezultata ocenjena je efikasnost 
terapijskih metoda. 
Poredeći razlike i ukupno poboljšanje ispitivanih parametara u odno-
su na kontrolnu grupu (paired t-test, p<0.05), može se zaključiti da 
kombinovana primena polarizovane svetlosti i fitopreparata ubrzava 
zarastanje venskih ulkusa. 
Ključne reči: svetlosna terapija, fitoterapija, venski ulkus.

INTRODUCTION
Nowadays, extensive investigations have been conducted 
in order to find novel therapeutic methods in venous 
ulcer treatment. In severe, chronic, infected venous ulcers, 
there is a need for additional, most commonly physical 
therapy (1, 2). Appliance of light as therapeutic agent 
is not a new method of treatment (3). Characteristics of 
polarized light are polarization, specific density force and 
constant energy. Polarization light degree is over 95% 
and wave-length spectrum is between 400 and 2000 
nm. Depending on the exposure duration, polarized 
light penetrates into tissues to the depth of up to 2, 5 
cm. (4, 5). It clearly acts on vascularisation and improves 
microcirculation.
During epithelization, especially of chronic secondary 
infected ulcers, stimulation of local defensive forces 
and immune mechanisms is very important (6, 7). At 
the cellular level, polarized light leads to an increase of 
cell membrane energetic activity-regenerative processes 
as well as of the blood flow and the cell proliferation 
at the injury site. On this way, better hydratation and 
oxygenation of the skin and subcutaneous tissue can be 
achieved. Stimulation of fibroblast proliferation, which 
produce new collagen fibers, and reparation of newly 
synthesized collagen, represents the effect of polarized 
light on a revitalization of the skin at all. When local and 
humoral immunity is activated, effects on blood flow 
result in normalization of regulated mechanisms within 

the skin. The mechanism is accelerating wound healing 
and epithelization especially when secondary infection 
is present (6–8).
In order to find a new therapeutic method, great at-
tention has been is given to herbal preparations which 
were applied for the therapy of different dermatological 
diseases, disorders of venous circulation and ulceration 
(9–11).
Plantoderm is herbal ointment, satisfactory used as 
adjuvant therapy of venous leg ulcers and other skin 
diseases. This preparation stimulates regeneration and 
epithelization, acts anti-inflammatory, as an antiphlogis-
tic, antiseptic agent and produces high inhibitory effect 
on OH-radical release and production (12–15).
The aim of the study was to establish the effects of com-
bined therapy of polarized light and herbal preparations 
on venous leg ulcer healing.

PATIENTS AND METHODS
The study has been conducted at the Department for 
Peripheral Circulation Diseases and Section for Physical 
Therapy, at the Clinic of Dermatovenerologic diseases, 
Clinical Center Niš.
The study included 30 patients, which were randomly 
divided into 2 groups, with 15 patients each:

group with combined therapy of polarized light and 
herbal preparations(PH)
control group (C) 

•

•
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Ulcers in control group were not treated with physical 
therapy and fitotherapy.
Epithelization degree was determined on the basis of 
the ulcer surface in mm (measuring the half –diameter 
and calculating the surface according to the formula for 
a circle and ellipse, since most ulcers can be reduced to 
the circle or ellipse), measuring the depth (the great-
est distance between the bottom of ulceration and the 
neighboring skin surface) and volume (product of sur-
face and profoundness of ulceration). Patients were seen 
at the initial visit and at +1,+3, +5 and +7 weeks of 
treatment. On the basis of achieved results, the efficacy 
of each treatment modality was determined. A paired 
t-test was used to analyze the changes in all variables 
during study.
Washing and bandaging of ulcerations were performed 
every day. Physical therapy with polarized light and radia-
tion of venous ulceration was conducted using the ap-
paratus manufactured by Zepter- Bioptron, Swiss, Biopt-
ron mark, model 2, suitable for venous ulcer treatment. 
The apparatus is devised for professional applications 
and it complies with the international medical- techni-
cal norms. The field of light emission is 15x15 cm. The 
light source is a halogen lamp, 100W power. It is applied 
from the distance of 10–15 cm, under the right angle, 
since then the apparatus has constant power density of 
40 mW/cm and constant energy of 2.4 J/cm/min. One 
treatment with 10 min duration has been conducted daily. 
Ulcerations were first cleansed up from fatty deposits and 
remnants and then directly irradiated.
After therapy with polarized light, Plantoderm-ung. was 
applied twice a day, according to regulative directions. 
Composition of 100g Plantoderm-ung. includes: 7.5 
g of marigold (Calendula officinalis) extract, 5.0 g of 
comfrey (Symphytum officinale) extract, 7.5 g of yar-
row (Achilea millefolium) extract, 0.3 g of sage (Salvia 
officinalis) essential oil, 15.0 g of zinc oxide, 1.0 g of 
titanium dioxide and 7.5 g of powder (8,9)
Preparation was produced by Pharmaceutical Company 

¨Zdravlje-Actavis¨-Leskovac
Appropriate care, washing and bandaging of ulcerations 
in C group was performed every day. In C, group utili-
zation of topical antibiotics was based on the biogram 
and antibiogram results on the therapeutic range (Ung. 
Chloramphenicol 5%, Gentamicin, Stanicid, etc.).
On the basis of the certain clinical features antiexuda-
tive, anti-inflammatory and disinfectant wet dressing 
bandages on were applied (Sol.: Acidy borici 3%, Ri-
vanoli 1%, KMnO4, etc.). The result of the investigation 
were statistically assessed and displayed with tables and 
graphs.

RESULTS
In the PH group there were 15 patients, out of which 
10 males (66.66%) and 5 females (33.33%) Average 
age of the patients was 73.6 years, and average duration 
of venous ulcers 13.8 years. After 7 days of combined 
therapy with polarized light and herbal preparations 
reduction in ulcer surface was 10.58%, in depth 21.22%, 

and in volume 19.97%; after 15 days surface reduction 
was 29.12%, depth reduction 54.38%, volume reduction 
59.79%; after 35 days surface reduction was 41.68%, 
depth reduction 85.08% and volume reduction 88.01%. 
At the end of the treatment, total surface reduction was 
53.28%, depth reduction 95.61% and volume reduc-
tion 99.24%. During the treatment, surface reduction 
values were not statistically significant. Depth reduction 
of ulceration was statistically significant p<0.05 after 3 
week of treatment and p<0.01 after 5 and 7 weeks of 
the treatment (Table 1.). 
Table 1. Total reduction of venous leg ulcers surface, depth and vol-
ume in PH group.

GROUP PH
Number 
of weeks Surface Depth Volume

0 30.55±38.63 0.095±0.075 1.86±2.50
1 27.34±34.73 0.074±0.0055 1.49±2.38

% value - 10.51 - 21.22 - 19.97
p NS NS NS
3 21.65±28.80 0.043±0.042 0.75±1.81

% value - 29.12 - 54.38 - 59.79
p NS p<0,05 NS
5 17.81±24.87 0.014±0.021 0.22±0.64

% value - 41.68 - 85.08 - 88.01
p NS p<0.0005 p<0.05
7 14.27±22.67 0.0041±0.013 0.01±0.05

% value -53.28 - 95.61 - 99.24
p NS p<0.0001 p<0.01

On the basis of these results, the efficacy of applied treat-
ment was determined. Out of the total number of venous 
leg ulcers, healing process for 3 ulcers was assessed as 
good due to the surface reduction (20%), for 7 ulcers 
was assessed as very good (46.66%) and for was 5 ulcers 
as excellent (33.33%). For the all-15 ulcers healing proc-
ess was assessed with total score excellent regarding depth 
reduction and volume reduction (100%) (Table 2.)
Table 2. Total  score of venous leg ulcers epithelization efficacy in 
the PH group.

GROUP PH

Para
meters

Num. of 
patients

EFFICACY GRADE

Poor
num.     %

Good
num.     %

Very good
num.  %

Excellent
num.     %

Sur-
face 15 - - 3 20.0 7 46.66 5 33.33

Depth 15 - - - - - - 15 100.0

Vol-
ume 15 - - - - - - 15 100.0

In C group there were 15 patients, out of which 2 men 
(13.33%) and 13 women (86.66%). Average age of 
the patients was 70.46 years, and average duration of 
venous ulcers 17 years. After 7 days of therapy only with 
topical antibiotics, in-group C reduction in surface area 
was 2.55%, in depth 13.33%, in volume 36.55%; after 
15 days surface reduction was 24.95%, depth reduction 
46.66%, volume reduction 80.20%; after 35 days surface 
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reduction was 36.54%, depth reduction 63.11% and 
volume reduction 88.63%. At the end of the treatment, 
total surface reduction was 46.85%, depth reduction 
70.66% and volume reduction 91.60%. Surface reduc-
tion during the treatment was not statistically signifi-
cant. It was statistically significant for reduction in depth 
p<0.05 after 5 weeks of treatment and p<0.01 after 7 
weeks of treatment. Volume reduction was statistically 
significant during the 3rd week of treatment on the level 
p<0.05 and p<0.01 during the 5th week of treatment 
(Table 3.).
Table 3. Total reduction of venous leg ulcers surface, depth and vol-
ume in C group.

CONTROL GROUP C
Number of 

weeks Surface Depth Volume

0 19.23±17.58 0.075±0.068 1.64±2.08
1 18.74±17.81 0.065±0.068 1.04±1.16

% value - 2.55 - 13.33 - 36.55
p NS NS NS
3 14.43±15.33 0.04±0.05 0.32±0.57

% value - 24.95 - 46.66 - 80.20
p NS NS p<0,05
5 12.20±13.24 0.027±0.037 0.18±0.35

% value -36.54 - 63.11 - 88.63
p NS p<0.05 p<0.01
7 10.22±11.61 0.022±0.034 0.13±0.29

% value -46.85 - 70.66 - 91.60
p NS p<0.01 p<0.01

Out of the total number of venous ulcers in C group, heal-
ing process for 2 ulcers was assessed as poor (13.33%), 
for 6 ulcers as good (40.00%), and for 5 ulcers was as-
sessed as very good (33.33%) wile 2 venous leg ulcers 
had excellent score (13.33%). Regarding healing process, 
depth reduction for 2 venous ulcers (13.33%) was as-
sessed as good, for 6 ulcers as very good (40.00%) and 
for 7 ulcers as excellent (46.66%). Volume reduction for 
2 ulcers was assessed as very good (13.33%) and for 13 
ulcers as excellent (86.66%) (Table 4.).
Table 4. Total score of venous leg ulcers epithelization efficacy in the 
C group.

CONTROL GROUP C

Para
me-
ters

Num.
of

patients

POSITIVE EFFECT

Poor
num.     %

Good
num.      %

Very 
good
num.     

%

Excellent
num.     %

Sur-
face 15 2 13.33 6 40.0 5 33.33 2 13.33

Depth 15 - - 2 13.33 6 40.0 7 46.66

Vol-
ume 15 - - - - 2 13.33 13 86.66

Comparative results of venous leg ulcers epithelization 
are shown on Figure 1.

Figure 1. Comparative values of venous leg ulcers epithelization in the PH and 
C group.

DISCUSSION
The results of PH group indicate positive effects of physi-
cal therapy with markedly better values of all investi-
gated parameters, when compared with that in group 
C. Reduction of surface, depth and volume of venous 
leg ulcers in the PH group was more pronounced, but 
did not reach statistical significance. Total efficacy of 
applied treatment was greater in the group PH than in 
C group. When discuss the obtained results we should 
bear in mind the type and power of applied radiation 
and type of herbal preparation (16–20).
Throughout the literature, we have not found any study 
dealing with combined therapy with polarized light and 
herbal remedies and its effects on venous leg ulcer heal-
ing.
At the cell level, polarized light acts on reorganization of 
cell membrane, revitalization of damage cell, hydratation, 
oxygenation of skin and subcutaneous tissue. Stimu-
lation of fibroblast proliferation which produced new 
collagen fibers and reparation of new collagen were 
effects of polarized light on the process of revitalization 
of the skin. In the process of wound reparation and 
cell growth, polypeptide growth factors play a key role. 
Growth factors are important for inflammatory repara-
tion and wound healing as activators of these processes. 
After irradiations with polarized light, the initial damage 
to the overlying epidermis produces epidermal growth 
factors. 
Time duration of healing was 2 times shorter, even in 
ulcers resistant for other types of therapy, due to stimu-
lated cell proliferation in ulcer vicinity. Polarized light 
clearly acts on vascularization and improves microcircula-
tion. The mechanism is important regarding accelerated 
wound healing, and vital capillaroscopy shows improved 
circulation. Improvements of rheologic qualities of blood 
contribute to improvement of local circulation. Activa-
tion of immune mechanisms is important for epithe-
lization, especially for chronic ulcers with secondary 
infection (4–8).
Limited number of studies investigated therapeutic ef-
ficacy of Plantoderm-ung. on the epithelization of lower 
leg venous ulcers (10–12). Favorable action of herbal 
preparations such as Plantoderm® has been explained by 
the medical and pharmacologic properties of plants and 
theirs extracts present in Plantoderm® -ung. (13).
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Obvious objective improvement during the treatment 
makes this therapy more acceptable for patient.
Extract of comfrey root consists active substance allan-
toin, which participates in generation of cells, induces 
regeneration of tissue and has distinctly positive effect on 
epithelisation. Cineol, tannin and proazulen from yarrow 
calm inflammatory processes in the skin and help regen-
eration. Eteric oil of sage has antibiotic effects, increases 
phagocyte activity of leucocytes that partly affects wound 
healing (9–15). Extract of marigold acts favorably on 
wound healing, because of synergistic action between 
essential oils and xanthophylls, saponins and flavonoids 
components. Anti-inflammatory, antiphlogistic, antisep-
tic, and proliferative effects of medical plants are sup-
plemented with adstringent and adsorbent effects of 
zinc oxide, powder and titanium dioxide. However, we 
should not forget that extracts of plants have antioxidant 
activity and an ability to interact with very toxic and 
reactive OH radicals (13).
Transient side effects, such as pain and chaffing at the 
initiation of treatment may be explained by nature of 
extracts on the basis of alcohol, which come into unguen-
tum. Eczematization of ulcer vicinity has been noticed 
in some patients, and can be explained by the local hy-
persensitivity to some ingredients, which is common for 
familiar for medical plants and provided by the producer. 
Zinc oxide and titanium dioxide are known to decrease 
exudation promptly and help drainage of ulcer, due to 
their adstrigentic action. Finally, favorable effects on 
venous leg ulcer healing and low price of preparations 
make Plantoderm-ung. acceptable for prescription and 
treatment.

During the treatment, it is necessary to follow the gen-
eral guidelines, for topical treatment, which could be 
adjusted to the ulcer-healing phase (1, 16). 
Physical therapy has been generally accepted as an ac-
cessory method, which use can be beneficial in venous 
leg ulcer treatment. However, there are a few clinical 
trials, which can offer valid evaluation of effectiveness 
of this therapy (2, 3, 15, and 16). So far, according to 
the studies published, it is very difficult to make conclu-
sions on its positive effects on venous leg ulcers healing 
(17, 18).
On the basis of the obtained results, type of used agen-
eses, such as synchronous action of polarized light and ac-
tive components of medical plants, it could be presumed 
that combined therapy act synergistically on pathophysi-
ological mechanisms of epithelization and venous ulcers 
healing. It can be presumed that polarized light and 
extracts of medical plants start mechanisms by the simi-
lar way and because of that, it is possible that different 
agents simultaneously as well as distinctly, enhance and 
accelerate physiologic process of epithelisation.
Both types of treatment are attractive and acceptable for 
patients, because they represent a good example modern 
technology that has been supplemented with tradicional 
medicine. In comparison with control, venous leg ulcers 
would demonstrate epithelization sooner, under the ac-
tion of combined therapy with polarized light and herbal 
preparations. During the treatment, it is necessary to 
follow the general guidelines for topical treatment, which 
could be adjusted to the leg ulcer healing process.
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