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MOBILE COMMUNICATION  – POSSIBLE RISKS AND HEALTH
PROTECTION  OF  UNIVERSITY  STUDENTS
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1Department of Public Health and  2 Department of Medical Biophysics,
Jessenius Faculty of Medicine, Comenius University, Martin, Slovak Republic

3 Clinic of Occupational Medicine and Toxicology, Jessenius Faculty of Medicine and University Hospital in
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A b s t r a c t
Introduction. The increasing of  personal use of cellular phones (CPs) stimulated us to determine the customs,

behavior and level of health protection of university students  against adverse effects of mobile communication.
Methods. Questionnaire study was performed in 2003, 2005, and 2008 on 841 students of the Jessenius

Faculty of Medicine in Martin (JFMED), the University of Žilina (BMI), and St. Elizabeth College of Health and
Social Work in Bratislava (SEC).

Results. The number of students owning the CP raised in 2005 (99%; P<0.001) and 2008 (100%; P<0.001) com-
pared to 2003 (86%). The number of respondents calling for 3-6 min/day progressively dropped in 2003, 2005,
2008, while the incidence of longer calls increased. The percentage of CP users with symptoms of health discom-
fort in 2003 (25%)  increased in 2005 (33%; P<0.05 compared to 2003) and in 2008 (36%; P<0.02 compared to
2003). The relationship between the duration of a call and a kind of „burning sensation“ around the ear was
proved. 

Conclusions. Study confirmed the relationships between the duration of a CP call and a kind of „burning sen-
sation“ around the ear, the loss of concentration, and sleeplesness. The proper mechanisms responsible for it are
presently obscure. It seems that the urge for a safe use of CP needs more cogent technical and long-term epi-
demiological data. Therefore, CPs users are still recommended to apply the Precautionary Principle, which simply
means a „Wise Prevention“. 

Key words:  Mobile Communication, Electromagnetic Radiation, University Students, Health Protection,
Questionnaire

INTRODUCTION

A rapid increase of electromagnetic (ELMG) „smog“ urges some questions concerning  the
safety of population. The appearence of mobile phones, now used by about 2.0 billion of
people worldwide (1), has been accompanied by a rise in public and media concern about
the possible hazards of high frequency electromagnetic fields (HFEF) exposure. However,
there are rather contradictory data which confuse the public view on negative effects of
mobile communication on human body. It was documented that besides thermal effects
being induced by a radiation from cell phones (CPs) (2), non-thermal effect of HFEF could
be associated with damage to DNA (3), brain tumors (4,5), acoustic neuroma (6), lym-
phomas (7), melatonin depletion (8), neurodegenerative disorders such as Multiple sclero-
sis, Alzheimer’s (9) or Parkinson’s diseases (10), sleep disorders (11), behavioral problems in
children (12), reduction of sperm mobility (13) etc. Also the subjective symptoms, including
tinnitus, headache, dizziness, fatigue, burning sensation in and around the ear, visual
symptoms such as flashes or a memory loss have been reported in relation to CPs use
(14,15,16,26). The „functional“ symptoms often appear in sensitive persons, children,
and/or teenagers who are the most reckless users of CPs, notebooks, WiFi, Bluetooths etc. 

In contrast, according to other authorities (1,17,18) the studies published so far do not
demonstrate an increased risk of brain tumor or other serious health diseases within
approximately ten years of CP use. It seems that the observation period of the studies was
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too short. Nevertheless, the meta-analysis study of Myung et al. (19) re-ana lyzed 465 arti-
cles, with 37,916 participants. They concluded that there is a possible evidence linking the
use of CPs for 10 years or longer to an increased risk of tumors.   

In Slovakia there are three GSM providers - Orange, T-Mobile and Telefónica O2 Slovakia
with the total number of CP users (September 30, 2009) slightly exceeding 5.1 milion (20,
21). In our country the total number of CP users is around 86% of Slovak citizens, howev-
er almost 9% of them own two or more CPs. In agreement with the rules of the European
Community and WHO the Law N0 355/2007 of the Slovak Republic supports the public
health, education in disease prevention, and awareness of people of their health condition.
Along with this law, we intended to determine the level of health protection, the possible
health discomfort and customs of university students (future medical doctors, bioengineers
and nurses) related to mobile communication. 

METHODS

Our questionnaire study was performed in years 2003, 2005, 2008 at 3 Slovak universi-
ties, at Comenius University in Bratislava, the Jessenius Faculty of Medicine in Martin
(JFMED), at the University of Žilina (the students of the program of Biomedical Engineering,
BMI), and at St. Elizabeth College of Health and Social Work in Bratislava (SEC). Our main
goal was to evaluate behavioral skills and customs of students, the possible health discom-
fort, and thus, to enhance their awareness on possible negative effects of HFEF radiating
from CPs. The total number of 841 college students (Tab. 1) was involved. The average age
of our respondents was 22 years. The study included 701 (83%) females and  140 (17%)
males. 
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Table 1 Numbers of university students involved in the study.

University Number of students in particular years Total

2003 2005 2008
# (%) # (%) # (%) # (%)

JFMED Martin 311 (37) 287 (34) 116 (14) 714 (85)
BMI  Žilina 0 28 (3) 47 (6) 75 (9)
SEC Bratislava 0 52 (6) 0 52 (6)
Total 311 (37) 367 (44) 163 (19)              841 (100)
Males 36 (4) 56 (7) 48 (6) 140 (17)
Females 275 (33) 311 (37) 115 (14) 701 (83)

The respondents freely answered an anonymous questionnaire containing both epistemic
and informative parts. The epistemic part consisted of 18 questions with an option to
answer „YES” or „NO”. These questions were referred to the character, physical properties,
and possible biological effects of mobile communication, as well as to the practical use of
CPs. The list of questions with the correct answers follows:

1) radio-bandwith of ELMG radiation (300 Hz – 300 GHz) has non-ionizing effect [YES]
2) radio-bandwith of ELMG radiation has ionizing effect [NO]
3) effects of ELMG radiation on living body depend on its frequency, intensity, and shape

of the wave [YES]
4) CPs work within the frequency range above 300 MHz [YES]
5) CPs work within the frequency range below 300 MHz [NO]
6) CPs work within the frequency range below 30 MHz [NO]
7) CPs (the network of GSM) in Slovakia work within the range 900 and 1800 MHz [YES]
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8) CPs (the network of GSM) may negatively affect the health when  used for a longer time
[YES]

9) CPs (the network of GSM) have maximum acceptable power on the human body
(Specific Absorbtion Rate) 2 W/kg in Europe [YES]

10) harmful effects of the CPs can represent the amount of absorbed ELMG radiation by
the tissues in the head area [YES]

11) harmful effects of the CPs can represent a local heating effect (heating the tissue) [YES]
12) harmful effects of the CPs can be manifested during driving the car (a reduced con-

centration of the driver) [YES]
13) the effective protection against ELMG radiation produced by CPs includes minimazing

the length of CP calls [YES]
14)  the protection of brain tissue against ELMG radiation can be achieved by absorbers

of ELMG radiation attached on the CPs [YES]
15) to use CPs safely the patients with implanted cardio-stimulator must follow instruc-

tions by their physician [YES]
16) patients with cardio-stimulator cannot use the CP [NO]
17) patients with cardio-stimulator should avoid to carry the CP in a breast pocket near

the cardio-stimulator [YES]
18) patients with cardio-stimulator should hold CPs on the side opposite the implanted

stimulator [YES]
The answers to the questions were based on the standard medical textbook (22) and the

regular lectures from Medical Biophysics provided by ourselves both at the BMI of Žilina
and JFMED in Martin (the lectures were basically identical in the years 2003, 2005 and
2008). The students at SEC did not attend our lectures. The students were notified about
the topics of the questionnaire. Those from the BMI and JFMED obtained the questionnaire
four weeks after our last lecture. The students from SEC have filled in the questionnaire
during the study year. Informative questions of the questionnaire examined the number of
CPs owners, the length of a CPs possession (more than 2 years, between 2 and 0.5 year, less
than ½ of year), the mean call duration per day (below 3 min, 3-6 min, 6-10 min, more than
10 min) and possible subjective complaints of health discomfort related to the CPs use
(headache, perception of burning sensation in auditory canal or the skin of the ear, and
other discomforts) if any. The respondents returned 92% of questionnaires, 96% in 2003,
94% in 2005, and 87% in 2008.

The data were processed by a PC program ORIGIN 5 Professional and GraphPad InStat.
Repeated measures ANOVA (GraphPad InStat) with Student-Newman-Keuls post tests were
used to test the statistical significance of the differences. The informative part of the ques-
tionnaire was processed by analyzing the contingency tables using chi - square and Fisher’s
tests. The level of statistical significance was set at P<0.05.

The above mentioned procedures were  carried out in accordance with the ethical stan-
dards and with the Helsinki Declaration from 1975 as revised on 1983.

RESULTS

Significant decrease (P<0.001) in the number of students having no CP was observed in
years 2005 (1%) and 2008 (0%) compared to the number of such students in 2003 (14% of
respondents;  Fig. 1). Similarly, the percentage of students with more than 1 CP progres-
sively rose from 0% in 2003 to 18% in 2008 (Fig. 1). The number of students owning an old
type of CP was stable throughout the study, however, there was a rapid increase of students
using the latest types of CPs in 2008, comparing with 2003 and 2005 (Fig. 1). In 2005
a higher number of students from the BMI used more than 1 CP (25%) compared to those
at JFMED (7%; P<0.01) and SEC (8%; P<0.05).

The analysis of phone calls duration per day in students revealed that more respondents
called longer than 10 min/day in 2005 (38%) and 2008 (30%) than in 2003 (17%; Fig. 2).
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The number of respondents calling from 6 to 10 min/day rose in 2008 (15%) compared to
the other two years (3% and 5%, respectively; Fig. 2). On the other hand, the number of stu-
dents calling 3-6 min/day was progressively decreasing (59%, 46%, 29% in 2003, 2005,
2008, respectively), while the number of those calling less than 3 min/day varied around
20% with moderate, but significant decrease in 2005 (Fig. 2). In 2005 we found that a high-
er percentage of students of SEC called more than 6 min daily (53%) and a lower percent-
age of them called less than 6 min/day (47%) compared to the students of JFMED (36% vs.
64%; P<0.05) and the BMI (35% vs. 65%; P<0.05). The number of respondents with symp-
toms of health discomfort in 2003 (77 from the total number of 311students; 25%) increased
in 2005 (121 from 367 students; 33%; P<0.05 compared to 2003) and in 2008 (59 from
163 students; 36%; P<0.02 compared to 2003; P>0.05 compared to 2005). More detailed
analysis of reported discomforts (Fig. 3) showed lower percentages of those with headache
in 2005 (10%) and 2008 (9%) compared to 2003 (18%). Similarly, we found an increased
rate of those with „burning sensation“ in their ear during the use of CPs in 2005 (26%) and
2008 (25%) compared to 2003 (10%; Fig. 3). Also a higher rate of „other problems“ such as
disorders in concentration or sleeplessness was proved in 2008 (3%) compared to 2003
(1%) and 2005 (0 %; Fig. 3). Comparison of responses from particular universities shows
that in 2005 symptoms of health discomforts related to CP calls were reported by 68% of
respondents from the BMI, 33% respondents from JFMED (P<0.001 vs. the BMI) and 18%
respondents from SEC (P<0.001 vs. the BMI; P<0.05 vs. JFMED). Analogous differences
were found out for reported „burning sensation“ in the ear (61%, 26%, and 12% for the
BMI, JFMED and SEC, respectively), while no significant differences were discovered for
„headaches“.
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Fig. 1. The distribution of older and newer types of CPs in our respondents in years 2003, 2005, and 2008.
+++ P < 0.001 comparing with 2003; xx P < 0.01; xxx P < 0.001 comparing with 2005
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Fig. 2. Duration of phone call/ day in our respondents in 2003, 2005, and 2008.
+ P < 0.05; ++ P < 0.01; +++ P < 0.001 compared to 2003; x P < 0.05; xxx P < 0.001 compared to 2005

Fig. 3.  Health discomfort of the respondents in 2003, 2005, and 2008.
+ P < 0.05; ++ P < 0.02; +++ P < 0.001 compared to 2003;
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DISCUSSION

The International Commissions for Electromagnetic Safety (ICEMS) held in Venice on
June 6, 2008 have clearly confirmed the existence of non-thermal effects of ELMG fields on
living organisms. The effects occurred at every level of investigation from molecular to epi-
demiological (23). Thus, a serious task for specialists worldwide is to detect the mechanisms
of non-thermal interactions of HFEF with living body. In addition, ICEMS strongly advises
limited use of CPs and calls upon the governments to apply the Precautionary Principle. It
states when there are indications of possible adverse effects, though they remain uncertain,
the risks from doing nothing may be far greater than the risks of taking action to control
these exposures (24).

The main goal of this study was to evaluate behavioral skills and customs of the respon-
dents towards the safe use of CPs. We created an effective study program for education of
students and examined the students  knowledge related to the physical properties and bio-
logical effects of HFEF on humans. However this paper brings just a part of our findings,
omitting the results of studentś knowledge and their ranking. Nevertheless the significant-
ly highest success in answering the epistemic part of the questionnaire was achieved by the
respondents from the BMI and the lowest one was proved in students of SEC. In order to
improve the education of student’s we even issued a special booklet related to the „Mobile
communication and facts on a safe use of CPs“ (27). 

In agreement with literature (1) this study confirmed a rapid increase of CPs users in stu-
dents at three Slovak universities. In 2008 there was practically no student without a CP
compared to a period more than 5 years ago. Similarly, the number of students owning more
than 1 CP increased. Some students of the BMI owned more than 1 CP already in 2005.
A higher ratio of respondents with more than 1 CP (the BMI students) did not entail longer
calls of these students. For example, more than half of SEC respondents used their CPs
longer than 6 minutes daily, while the same held true only for about 35% of students from
the other two schools. The fact that today there are 3 mobile providers at Slovak phone mar-
ket (compared with only 2 of them in 2003 and 2005) certainly accelerates the rise in the
number of CPs users. Our study also revealed that the number of students calling for 3-6
min/day progressively dropped in 2003, 2005, 2008, while the number of those calling for
less than 3 min/day varied by around 20% with moderate, but significant decrease in 2005.
However, our analysis of duration of phone calls per day (see the Results) revealed that an
increased number of respondents called for more than 10 min/day in 2005 and 2008 com-
pared to 2003, similarly as those who called for 6-10 min/day in 2008. These findings clear-
ly indicated that approx. 1/3 of our respondents neglected the recommendations towards
a short use of CPs.

Interestingly, the incidence of health discomforts reported by our respondents due to the
CP use was relatively stable. However, we found higher percentages of students reporting
some discomforts in 2005 and 2008. It is  reasonable to suppose that the higher the num-
ber of CP users  could be experienced with some symptoms of health discomfort (15,25,28).
On the other hand, we did not find relationship between increased call durations and the
number of students reporting subjective symptoms of health discomfort during their calls.
For example, in 2005 the respondents from SEC reported less discomfort when using their
CPs, although many of them called for a longer time, than the students at the other two uni-
versities. Therefore, it seems that subjective feeling of health discomfort depends on an indi-
vidual sensitivity to ELMG fields. Simply, some individuals are more sensitive to ELMG
fields than others and they may react to a level of radiation which is even lower than the
level given by the international standards (29). This syndrome of „electromagnetic hyper-
sensitivity“ is characterized by a variety of non-specific symptoms, either dermatological,
such as redness, tingling, skin burning sensations, or vegetative, such as fatigue, tiredness,
concentration difficulties, dizziness, nausea, heart palpitation, digestive problems,
etc.(29,30). According to  literature a variety of subjective symptoms, including tinnitus,
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headache, dizziness, fatigue, sensations of warmth, dysesthesia of the scalp, visual symp-
toms such as flashes, memory loss and sleep disturbance have been investigated in rela-
tion to CPs use (14,16,31). Our study revealed a proportionality between a phone call dura-
tion and a kind of „burning sensation“ in and around the ear in all groups of our respon-
dents. Moreover, these symptoms were proved in about 50% of our respondents who called
for more than 10 minutes daily. This finding corresponds to the results obtained by other
researchers in studies focused on health discomforts during the CP use (15,25) at least
when taking into consideration the durations of calls in their and our studies. In 2008 we
also proved a decrease in reported headaches and low but stable percentage of other report-
ed discomforts, such as disorders of  concentration or insomnia. We speculate it could be
related to a higher use of newer and modern types of CPs. New technologies in CPs enable
lower intensities of ELMG radiation and, thus, can provide better protection of head and
body tissues even during much longer exposure. 

CONCLUSIONS

Our results confirmed a sharp rise of CPs users and in proportion to that also a higher
incidence of the related health discomfort. The relationships between the duration of a call
and a kind of „burning sensation“ in and around the ear, also the loss of concentration and
sleeplessness were established. The study highlights the importance of providing education
on mobile communication to future doctors, bioengineers and nurses. To-date a wide appli-
cation of Precautionary Principle (“a wise prevention“) from the CPs users is recommended.  
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INHALATION COUGH CHALLENGE METHODOLOGY

NEUSCHLOVA M.1, PECOVA R.2

1 Department of Microbiology and Immunology and  2 Department of Pathophysiology
Jessenius Faculty of Medicine in Martin, Comenius University Slovak Republic

A b s t r a c t
Cough is a common symptom of many respiratory and non-respiratory disorders. While testing and developing

the inhalational cough challenges a large number of tussive agents have been tried. To date the most commonly
used tussive agents include capsaicin, citric acid and ultrasonic distilled water (fog). Given the enormous need for
more effective antitussive therapies, capsaicin represents a vital component of future investigation in the field of
cough. More than 2 decades of clinical experience has demonstrated capsaicin inhalation challenge to be an
extremely safe research tool. In the studies of cough reflex different inhalation cough challenge methods has been
applied. Standardisation of cough challenge methodology is required if reliable comparisons of experimental
results between laboratories are to be made. Recently, European Respiratory Society published guidelines on the
assessment of cough.
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INTRODUCTION

Cough is a three-phase expulsive motor act characterised by an inspiratory effort (inspi-
ratory phase), followed by a forced expiratory effort against a closed glottis (compressive
phase) and then by opening of the glottis and rapid expiratory airflow (expulsive phase) (1).
Cough is a forced expulsive manoeuvre, against a closed glottis and which is associated
with characteristic sound (2, 3). Cough serves to clear the airways of inhaled material,
mucus due to excessive secretions or impaired mucociliary clearance, and abnormal sub-
stances such as edema fluid or pus (4). Cough is a common symptom of many respiratory
and non-respiratory disorders (3). 

The inhalation cough challenge permits measurement of the sensitivity of the cough reflex
(3). This method has been used to stimulate cough artificially in human subjects in order
to assess the therapeutic activity of antitussive preparations (5). Today the experimental
induction of cough has become an important component of clinical cough research.
Measurement of cough reflex sensitivity allows the evaluation of the effect of pharmacolog-
ical and other interventions on the cough reflex, as well as the accomplishment of epi-
demiological studies relevant to cough. (6).

TUSSIVE AGENTS

While testing and developing the inhalational cough challenges a large number of tussive
agents have been tried, including sulphur dioxide, ammonia, bradykinin, acetic acid, pho-
sphoric acid, tartaric acid, cigarette smoke and ultrasonic distilled water (fog) (6, 7, 8, 9, 10,
11, 12, 13). Inhalation cough challenge testing can be divided into methods that use acid
and non-acid tussives (3). Citric and tartaric acid are the most widely used acid tussigens
(14). Citric acid inhalation cough challenge was described and formally characterised in the
mid-1950s (14, 15). Capsaicin (trans-8-methyl-Nvanillyl-6-nonenamide) a pungent agent of
hot pepper, has been the most commonly used non-acid tussigenic agent to experimental-
ly induce cough in humans (3, 16, 17, 18). Capsaicin has been used by Collier and Fuller
in 1984 (16) and one hundred twenty-two published studies since 1984 described 4 374
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adults and 459 children undergoing capsaicin cough challenge, with no serious adverse
events reported (18). Only capsaicin and citric acid have stood the test of time (6). Both citric
acid and capsaicin can induce cough in a dose-dependent and reproducible manner (14,
19). Citric acid has tussive effect in mmol.l-1 concentrations (20, 21, 22, 23). Capsaicin is
already effective in μmol.l-1 concentrations (16, 23, 24). Advantages of capsaicin when com-
pared to citric acid is, that capsaicin induces tussive effect in isoosmolar concentrations at
pH 7.4 and citric acid in high osmolarity and at low pH. Repeated single-breath cough chal-
lenge at 10-min intervals results in marked tachyphylaxis (23). The present authors recom-
mend a minimum of 1 h, and preferably 2 h, between cough challenge measurements. The
high degree of long-term reproducibility of capsaicin and citric acid cough challenge testing
has been reported by numerous investigators (3). In more than 2 decades of clinical expe-
rience, capsaicin has arguably become the preferred agent for measurement of cough reflex
sensitivity because of its favorable side effect profile, the correlation of capsaicin sensitivi-
ty to the presence of pathologic cough, and minimal if any tachyphylaxis (18). 

Cough challenges with aerosolised aqueous solutions present some features that may
potentially be useful in cough research. The stimulus intensity can be increased in small
fractional amounts, such that the cough threshold is assessed relatively precisely. In addi-
tion, since aqueous aerosols are inhaled during quiet relaxed breathing, it is possible to
record several breathing pattern variables simultaneously, and thus investigate the ventila-
tory adjustments that may be evoked by airway receptor stimulation (3). Ultrasonic distilled
water (fog) challenge is difficult to standardise since it is highly dependent upon nebulisers
output. Ultrasonic nebulisers are obviously not disposable, and are expensive.
Consideration should be given to potential adverse events, such as bronchoconstriction and
cross-infection. Hypotonic aerosols are potentially bronchoconstrictive in susceptible indi-
viduals (3, 25). 

Methodological considerations are vital to the performance of high quality, reproducible
cough challenge, which is especially important when measuring the effect of an experimen-
tal intervention on cough reflex sensitivity. For the optimal execution of clinical trials emplo-
ying inhalation cough challenge, the subject population must be carefully selected, and the
usefulness and potential limitations of data obtained from cough challenge studies need to
be appreciated (6).

RECOMMENDED INHALATION COUGH CHALLENGE METHODOLOGY

In the studies of cough reflex different methods of cough challenge has been applied, with
wide variation on the choice of tussive agents, delivery device and test end-point employed.
The two main methods are the single-dose and dose-response methods (3, 26, 27). In the
single-dose method a single concentration of tussigenic agent is employed. In the dose-
response method the inhalation of incremental concentrations of tussive agent is employed.
The dose-response method can involve either the administration of single vital-capacity
breaths of incremental concentrations of tussive agent via a dosimeter-controlled nebuliser
(the single-breath method) or the tidal-breath inhalation of incremental concentrations of
tussive agent, each over a fixed time period (the fixed-time inhalation challenge) usually 15-
60 s. Because of the lack of standardisation of cough challenge methodology in terms of
equipment, preparation of solutions, method of administration, nebuliser output, inspira-
tory flow rate and dose of aerosol per breath, comparisons of cough sensitivity data cur-
rently in the literature from different institutions are not valid. Standardisation of cough
challenge methodology has been required if reliable comparisons of experimental results
between laboratories are to be made (3, 27). But recently, European Respiratory Society
published guidelines on the assessment of cough (3).

According to the guidelines (3) in most experimental circumstances, the single-breath
dose-response method is preferred because of the accuracy and reproducibility of the dose
delivered and the ease with which a tussive response can be determined. In order to con-
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trol the inspiratory flow rate, European Respiratory Society recommend the use of a com-
pressed air-driven nebuliser (model 646; DeVilbiss Health Care, Inc., Somerset, PA, USA)
controlled by a dosimeter (KoKo DigiDoser; nSpire health Inc, Louisville, CO, USA (former-
ly Ferraris Respiratory Inc) and nSpire health Ltd, Hertford, UK (formerly Ferraris
Respiratory Europe) that is modified by the addition of an inspiratory flow regulator valve
(RIFR; nSpire health Inc, Louisville, CO, USA, formerly PDS Instrumentation, Inc) (3). 

In order to increase cough challenge blindness, inhalations of physiological saline should
be randomly interspersed between incremental concentrations of tussive agent (26). The fol-
lowing instruction to subjects: „allow yourself to cough if you need to, and as much as you
need to“ is recommended (3). Subjects should not be told that the induction of a specific
number of coughs is the end-point of the study (3, 28). 

Cough reflex sensitivity was defined as the lowest concentration of tussigenic agent that
elicited 2 and 5 coughs (C2, C5). C2 is concentration of capsaicin or citric acid inducing two
or more coughs; C5 is concentration of capsaicin or citric acid inducing five or more coughs
(3, 28, 29, 30). When employing the single-breath method of capsaicin and citric acid
administration, the tussive response to each dose of aerosol is immediate and brief.
Therefore, only coughs occurring within 15 s of capsaicin and citric acid delivery should be
counted. Coughs that occur beyond this time period may not be capsaicin or citric acid
induced (3, 26, 31). Dicpinigaitis and Rauf (1998) have demonstrated a heightened sensi-
tivity of the cough reflex to inhaled capsaicin in women compared with men of similar age
(32).

SAFETY

The safety of citric acid inhalation cough challenge was reported in the 1950s (14, 15).
Inhalation cough challenge using citric acid can result in a small reduction in FEV1 (<5 %),
which is unlikely to be of clinical significance (33). Citric acid inhalation may provoke
a choking sensation or pharyngeal discomfort (19). A recent review of the 20-yr clinical
experience with capsaicin failed to uncover a single serious adverse event associated with
capsaicin cough challenge testing in humans (in the 122 published studies that described
4833 subjects). Study subjects included healthy volunteers as well as patients with asth-
ma, chronic obstructive pulmonary disease, and other diagnoses. In the small fraction of
studies that mentioned any adverse reactions to capsaicin inhalation, these were the most
commonly listed: transient throat irritation, some degree of retrosternal discomfort accom-
panying cough at higher concentrations of inhaled capsaicin (18). Capsaicin does not induce
clinically significant bronchoconstriction in healthy volunteers or asthmatics (16, 34).

COUGH MONITORS

An objective measure of cough would be of use in clinical practice, clinical research and
the assessment of novel therapies. 

The very first cough monitoring systems to be developed were nonambulatory; mains-sup-
plied tape recorders with free-field microphones were used to measure cough in hospital in
patients or study subjects overnight. Similar systems can be used for documenting cough-
ing in cough challenge studies. 

There has been very significant progress towards fully automated cough counting in
recent years. Accurate cough counter will add a new dimension to cough assessment (3).

COUGH SENSITIVITY IN ANIMAL MODELS

The most useful animal model of cough is the conscious guinea pig and both sound and
airflow should be used to define a cough event. Citric acid aerosol is used in gradually
increasing concentrations (0.05 – 1.6 M), each for 30 s. Cough is recorded during the 30-s
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inhalation of each concentration of the tussigen and during the subsequent 60-s observa-
tion time. Therefore, the interval between exposures is 1.5 min. The number of coughs elicit-
ed by each concentration is compared with a control group. When there are significant dif-
ferences in cough numbers during inhalation of lower concentrations, it can be concluded
that the cough sensitivity is changed (35).

CONCLUSION

More than 2 decades of clinical experience has demonstrated capsaicin inhalation chal-
lenge to be an extremely safe research tool. Given the enormous need for more effective anti-
tussive therapies, capsaicin represents a vital component of future investigation in the field
of cough (18). The methodology for the performance of inhalation cough challenge has been
standardised so as to facilitate universal interpretation and comparison of data generated
by different laboratories (3).
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A b s t r a c t
Objective: Basal cell carcinoma (BCC) is the most common eyelid malignancy, accounting for approximately

90% of malignant eyelid tumours. This study was undertaken to evaluate the incidence of periocular BCC, and to
study the basic pathological features of BCCs in this location. 

Material and Methods: The clinical records and biopsy specimens of 41 patients (14 males, 27 females, mean
age 72.4 years) with periocular BCC (41 tumors) were reviewed and analyzed retrospectively during 3.5-years.  

Results: The prevalence of BCCs located on the eyelids and canthus regions was 7.1 %. Primary lesions consti-
tuted 40 cases, while we revealed only 1 recurrent tumor. Topographically, the most frequent affected region was
a lower eyelid (23 cases, 56.1 %) followed by medial canthus (12 cases, 29.3 %), lateral canthus (4 cases, 9.8 %) and
upper eyelid (2 cases, 4.8 %). There was higher occurrence of the left-sided lesions. Microscopically, we confirmed
a predominance of the indolent histological BCC variants. The most common type was a „pure“ nodular BCC (27
cases, 65.8 %) followed by nodular type with infiltrative growth features (5 cases, 12.2 %). In adition, we diagnosed
2 mixed nodular–micronodular BCCs, and one case of superficial, mixed superficial–nodular, trichoepithelial, mixed
nodular–trichoepithelial, micronodular, infiltrative, and metatypical carcinoma. Among 27 of total surgical excisions
there were 6 incompletely removed tumors, mostly located in medial canthus. In completely excised lesions a hori-
zontal diameter of cancers varied between 1.5 – 9 mm (average 3.9 mm), vertical diameter between 0.3 – 3.5 mm
(mean 1.5 mm). All representative (completely excised) lesions corresponded to the cathegory of pT1 stage. 

Conclusion: Periocular regions represent one of the most risk and therapeutically the most problematic part of
BCC skin localisation. Because of a frequent impossibility of total tumor removal and high probability of incom-
plete extirpation of lesion, differentiation into indolent and aggressive histological variants has somewhat limited
significance in these areas. Detection of the disease at the earliest stage as possible when eyelids may be surgi-
cally reconstructed is of great importance. A long-term follow up after surgical excision is crucial, especially in
those patients with secondary tumors.

Key words: eyelids, periocular basal cell carcinoma, tumor recurrence

INTRODUCTION

Basal cell carcinoma (BCC) is recently the most frequent malignancy in human populati-
on with continuously rising incidence (1, 2). Since this is generally slow growing skin
tumour with only minimal metastatic potential, it is sometimes classified rather as semi-
malignant tumor. However, it may cause major complications in many cases and have
a negative impact on patient’s  health status. 

BCC most commonly arises on skin areas of long-term sun exposure. It represents 90 %
of eyelid malignancies and 20 % of all eyelid tumors (2, 3, 4, 5). Eyelids and related regions
constitute a special location of this neoplasia which results in diagnostic and therapeutic
problems in clinical practice. The eyes and periocular areas are anatomical region belonging
to the „H-zone“ proposed by Swanson (6) that represents the most risk and therapeutically
the most problematic part of the head. Because of the proximity to the eyeball, total surgi-
cal extirpation of tumor is often impossible or in conflict with preserving physiological lid
and bulbus function (1, 4). Therefore, it can often be carried out only as a partial or small
excision resulting in difficulties in overall microscopical tissue examination. Although
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punch and incisional biopsy has high sensitivity and specificity and is sufficient for accu-
rate diagnosis of BCC in periocular regions (7, 8), it may not be sufficient for evaluation of
the individual histomorphological parameters, many of which show a prognostical signifi-
cance. Inadequate initial management of the disease cause delayed therapy that leads to
serious complications. Main dilemma may arise when and how treat these tumors, and
which curative exeresis must be the preferred choice (9). Eyelid reconstruction often requi-
res using of complex methods which should be made only by trained ophthalmologists who
are also able to treat the other associated ocular pathologies (3).

The aim of our study was the evaluation of the histomorphological findings and some cli-
nical characteristics of all patients with periocular BCC diagnosed at the Department of
Pathology in the Faculty Hospital in Zilina during 3.5 years period.  

MATERIAL AND METHODS

Consecutive 41 patients (14 males, 27 females) with BCC of the eyelids and canthal regi-
ons were included in this study and analyzed retrospectively from January 2007 to June
2010. Mean age of individuals was 72.4 years (range 25 –89 y.) with a slightly higher num-
ber in females (73.4 y.) than males (69.9 y.). Individual tumors were removed at the several
clinical departments (surgery, dermatology, ophthalmology, otorhinolaryngology). Skin lesi-
ons were obtained by total surgical excisions (27 cases), partial (probatory) excisions (13
cases) and punch biopsy (1 case) of the skin. Postresection local irradiation or immune res-
ponse modifiers were applied when required. A biopsy material was fixed in buffered for-
malin, embedded in paraffin blocks, stained with hematoxylin and eosin and slides were
reviewed by pathologists. In certain cases, in addition to standard hematoxylin & eosin stai-
ning we used also  some special histochemical (Masson, Gömöri, van Gieson) and immu-
nohistochemical methods (antibody against EMA - epithelial membrane antigen, cytokera-
tins) for better microscopic evaluation of tumor tissue. Topographically, there were classi-
fied four individual tumor localizations : upper eyelid, lower eyelid, medial canthus region,
and lateral canthus region. Clinical  data of the patients have been received from clinical
report, or by  consultations with the clinicians.   

RESULTS

Out of the total number of primary BCCs (577 tumors) diagnosed during the study in our
Department of Pathology, BCCs located on the eyelids including both canthus represented
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Tab.1. Topographic distribution of 41 periocular BCCs in our study

Topography  

Lower eyelid             
– right           11                                                 
– left 12

Medial canthus              
– right           5                                                
– left              7

Lateral canthus          
– right            1                                             
– left              3

Upper eyelid                        
– right          1                                                 
– left            1   

Number (%)

23 
(56.1 %)

12 
(29.3 %)

4 
(9.8 %)

2 
(4.8%)

Male

3
4

2
3

0
1   

0
1

Female

8
8

3
4

1
2

1
0
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7.1% of cases. Primary lesions constituted of 40 cases, while we recorded only one secon-
dary (recurrent) BCC previously resected 5 years ago. We observed no tumor recurrency of
observed primary carcinomas during this 3.5 years interval.   

Topographically, the most frequent affected region was a lower eyelid (23 cases, 56.1 %)
followed by medial canthus (12 cases, 29.3 %), lateral canthus (4 cases, 9.8 %) and the least
affected was upper eyelid (2 cases, 4.8 %). There was higher preponderance of the left-sided
lesions with a left – right ratio 23 : 18 (Tab. 1, Fig. 1). 
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Fig. 1. Basal cell carcinoma located on the lower eyelid and
infraocular region in 78-years old women (provided by cour-
tesy of Dr. Kullova Milada, chief of Department of
Dermatovenerology in Hospital Zilina).    

Tab. 2 Histomorphological types of 41 periocular BCCs in our study

Histomorphology 

nodular BCC 
mixed nodular – infiltrative BCC
mixed nodular – micronodular BCC
mixed nodular – trichoepithelial BCC
micronodular BCC
superficial BCC
mixed superficial – nodular BCC
trichoepithelial BCC
infiltrative BCC
metatypical carcinoma 

Number (%)

27 (65.8 %)
5   (12.2 %)
2   (4.9 %)
1   (2.44 %)
1   (2.44 %)
1   (2.44 %)
1   (2.44 %)
1   (2.44 %)
1   (2.44 %)
1   (2.44 %)

The most common histologic type was a „pure“ nodular BCC (27 cases, 65.8 %) followed
by nodular type with infiltrative growth features (5 cases, 12.2 %). In addition, we diagno-
sed 2 mixed nodular–micronodular BCCs, and one case of superficial, mixed
superficial–nodular, trichoepithelial, mixed nodular– trichoepithelial, micronodular, infilt-
rative, and metatypical (basosquamous) carcinoma (Tab. 2). We revealed no case with
a perineural or vascular tumor propagation. 
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Among 27 total surgical excisions we revealed 6 cases (22,2 %) of the incompletely
removed lesions that have been characterised by occurrence of  tumorous elements at the
lateral margins or the base of the sample (Fig. 2). Markedly fragmentated and ulcerated
lesions without evidence of „healthy“ margins were also included in this group. Of these 6
lesions, 4 cancers occured in the canthus regions in which nodular component predomi-
nated in the histological picture (Tab. 3). 
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Tab. 3 Some selected parameters of six patients with an incomplete surgical  removal of the lesion

Age

57

75

71

84

71

88

Sex

M

M

F

F

M

F

Topography

lower right eyleid 

medial left canthus 

medial right canthus 

medial right canthus 

medial right canthus 

lower left eyelid

Histomorphology 

nodular BCC

nodular – infiltrative BCC

nodular – micronodular BCC

nodular BCC

nodular BCC

nodular – trichoepithelial BCC

Fig. 2. Histological picture of the incompletely excised
BCC - nodular variant with infiltrative growth features.
Note tumorous elements at the base margin of the sam-
ple (H&E, 40x). 

In completely excised lesions a horizontal tumor diameter varied between 1.5 – 9 mm
(average 3.9 mm), vertical diameter between 0.3 – 3.5 mm  (mean 1.5 mm). We  did not
observe a tarsal plate infiltration and all cases with lenght of 5 mm or more did not occure
at the eyelid margin (all lesions corresponded to the pathological stage pT1 according to
WHO classification). Naturally, we were not able to evaluate the extent of infiltration or size
of those lesions, which had been removed only partially or incompletely. Thus, nearly half
of  tumors could be in more advanced clinicopathological stage.

DISCUSSION

Eyelids are relatively common anatomical location not only of BCCs, but also another
benign and malignant skin tumors. Although some authors (10) mention a continual rising
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of the occurrence of BCC in this locality, this may be due to general increase of the elderly
population, because the incidence of this malignancy showed a significant rising with age
(5). It is worth noting, that these cancers have been very rarely described even in the pae-
diatric population, usually in the setting of a known genetic defect or following radiothera-
py treatment (5).  

According to literature data,  approximatelly 10 – 16 % of all BCCs are situated on the eye-
lids (1, 11). We demonstrated a lower prevalence in our study, in which BCCs growing on
the eyelids and canthus regions represented over 7 % of cases. The most frequent localisa-
tion was a lower eyelid (56.1 %) followed by medial canthus (29.3 %) what is generally in
concordance with another data (1, 2, 5, 12). Hamada et al. (11) confirmed equal left - right
distribution, but we revealed a slightly higher occurrence of carcinomas on the left side. In
clinical practice, most of the cases are diagnosed in pathological stage pT1 and pT2 (2).
However, WHO classification (staging) of malignant skin tumors localised on the eyelids dif-
fers from those present on another regions of the body (13). The main diagnostic criteria
represent a tumor size and tarsal plate infiltration (tab 4). Regarding this parameters, all
representative  samples in our group (e.i. completely excised lesions with clear surgical mar-
gins) belonged to the cathegory of pT1. When taking into account also the fact, that all
except one case were primary lesions, we generally diagnose and manage early stage of this
disease.            

Tab. 4 Pathological TNM classification of nonmelanoma skin cancers localised on the eyelids (from ref. 13)

pT1 – tumor of any size, not invading the tarsal plate or; 
tumor at the eyelid margin < 5 mm in the greatest dimension

pT2 – tumor invades tarsal plate or; 
tumor at the eyelid margin, between 5 - 10 mm in the greatest dimension

pT3 – tumor involves full eyelid thickness or; 
tumor at the eyelid margin,  > 10 mm in greatest dimension

pT4 – tumor invades adjacent structures, which include eyeball structures,       
soft tissues and bone of the orbit, nasal cavity and paranasal sinuses  

Knowledge about growth characteristics of periocular BCCs is rather limited. In particu-
lar, it is unclear whether they represent individual BCC entity or not. Rohrbach et al. (14)
postulated, that ocular and non-ocular BCCs exhibit no essential differences regarding
growth characteristics and immunocompetent cell infiltration, thus palpebral BCCs should
not be regarded a special variant. Interestingly, we confirmed only 3 tumors (7.3 %) belon-
ging to the aggressive - growth histological variant of BCCs (15). The others were either indo-
lent, or in less number mixed variants. The vast majority of tumors was represented by
a classic nodular BCC. Whereas in our entire database of patients the aggressive - growth
variants (e.i. infiltrative type, morpheaform, and metatypical) constituted approximatelly
14.4 % of all BCCs located on the head and neck region, they were present in less number
on the eyelids and both canthus. However, these results are similar with some other aut-
hors, whose have described on this area frequency of nodular BCC 70 – 84.5 % (16, 17),
infiltrative 13.4 % (16), morpheaform 5.8 % (17), superficial 1.9 % (17), micronodular 4.9 %
(17), and mixed histological variants in 12.4 % (16). Also Salomon et al. (1) found that nodu-
lar type was significantly more common on eyelids than on trunk and extremities, whereas
infiltrative types were more seldom observed on the eyelids compared with other locations
of head and neck region or trunk. Moreover, in recent study of patients with basal cell nevus
(Gorlin – Goltz) syndrome (18), eyelid BCCs were commonly of the infundibulocystic histo-
logical type, which also belong to nonaggressive variants. 
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Despite of well known crucial aetiological role of the ultraviolet radiation (UVR) in the pat-
hogenesis of BCCs, it is peculiar, why their growth shows obvious percentage differences in
the individual parts of periocular region. Lindgren et al. (12) did not confirm association bet-
ween UVR doses at various periocular sites and prevalence of BCCs. They found, although
UVR exposure was similar on the upper and lower eyelids, the number of these tumors on
the lower eyelids 13 times outnumbered the upper eyelids. Therefore, UVR exposure may
only partially explain the aetiology of periorbital BCC and the other cofactors probably play
an important role here.  

BCC of the eyelids show a relatively high risk of recurrence (3), but factors influencing
their prevalence are still not completely understood (2, 19). However, it should be stressed,
that recurrent lesions are more aggressive, have higher rate of orbital invasion, and a con-
siderably poorer rate of cure than primary tumors (3, 4, 20, 21). Some studies confirmed in
BCC of eyelid region 5.3 – 6.1 % recurrence after the primary operation, 14.7 % after the
second operation, and 50 % after a third and fourth operation (9, 22). That means, the
recurrence rate increases after every operation. Topographically, the most problematic part
seems to be a medial canthus because of difficult extirpation due to surrounding vulnerable
anatomical structures (2). In our observation, nearly half of all probatory excisions and two
thirds of incompletely excised tumor were located in this region, thus, these results support
previous data. Since incompletely excised carcinomas are most likely to recur, there is no
wonder that in study of Pieh et al. (22) over 60 % of first recurrences occurred in the medi-
al canthus. In addition, the eyelids belong to the part of the body with a significantly high
probability of extensive subclinical (microscopical) spread of nonmelanoma skin cancer (23),
which predispose to their incompletely surgical removal and further relapses. Sigurdsson
and Agnarsson (24) demonstrated, that recurrence risk of eyelid BCCs was low when the
tumor had a radical surgical margin, but in cases of intralesional (inadequate) margin, it
reached 38 %. David et al. (25) proposed, that in periocular BCCs 2 mm lenght of margin
excision would be sufficient. Recurrence rate also correlates with the horizontal extent and
depth of the tumor (9) and with the tumor’s distance from the lid margin (4). As for histo-
morphological type of eyelid BCCs, there is no definitive consensus, on what extent is their
impact and influence on the prognosis of the disease. The vast majority of studies (4, 9, 11,
20, 21, 22) confirmed well-known fact, that the greatest risk of recurrence exists in mor-
pheaform, infiltrative and metatypical carcinoma. Hamada et al. (11) demonstrated, that all
relapses occurred only in infiltrative BCCs and non-infiltrative forms gave a zero recurren-
ce rate. Also perineural invasion which contributes to the tumor aggressiveness is most fre-
quent in morpheaform and metatypical types (20). In addition, Cunneen et al. (26) present
a rare case of metatypical BCC of the eyelid which metastasized to the lung. On the other
hand, it should be noted, that another authors did not completely support such results. In
study of Paavilainen et al. (17) only patients with the nodular eyelid BCCs showed recur-
rences, and they concluded it should be regarded as a potentially invasive when located on
this face region. Bonner et al. (16) performed a retrospective study of patients with eyelid
BCC to determine the biological behaviour of tumors with a mixed pattern of growth. They
found that a mixed type BCCs have a higher risk of relapses after removal, and behave as
aggressively as morpheaform type. Based on this it can be concluded, that despite a pre-
dominant occurrence of the indolent BCCs in these periocular regions, which was also con-
firmed by our study, differentiation into indolent and aggressive histological variants has
somewhat limited significance here. Although we recorded only one case of recurrent tumor,
predicting relapses is not possible in a clinically relevant dimension because they may arise
after a long time (9). Lee et al. (27) recently described the recurrence of a lower eyelid BCC
after 15 years. Therefore, it would be interesting and prognostically useful in our study to
evaluate the BCC recurrences in 5- and 10-years interval after their surgical removal. Since
inadequate follow up may result in failure to detect secondary tumors, all patients with
periocular BCC must be managed properly and re-examined regularly even after microsco-
pically completely resected lesion (4). 
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CONCLUSION

In our article, we have presented a clinicopathological study of basal cell carcinomas loca-
ted in periocular regions. From a practical point of view, there is very important to diagnose
this disease at the earliest stage as possible when may be eyelids surgically reconstructed with
good functional and cosmetic results. Because of a frequent impossibility of total tumor remo-
val and a high probability of incomplete extirpation, differentiation into indolent and aggres-
sive histological variants has somewhat limited significance in these areas. A long-term follow
up after surgical excision is crucial, especially in those patients with secondary tumors.
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INFLUENCE  OF  ALCOHOL  INTAKE ON CARDIOVASCULAR RISK IN
PATIENTS WITH  METABOLIC  SYNDROME
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036 01 Martin, Slovakia, misokutlak@yahoo.com

A b s t r a c t
Moderate alcohol intake may be associated with a reduction of the prevalence of type 2 diabetes mellitus and

coronary heart disease, so in our work we were interested in the influence of alcohol intake on the cardiovascular
risk. Eighty eight patients with metabolic syndrome  with  the mean age of 60.1 ± 10.2 years and the average waist
circumference 104,1 ± 6.7 cm were divided into four groups according to the frequency of alcohol intake defined
by the World Health Organization.There were no differences in age (p = 0.991) and waist circumference (p = 0.754)
among the groups. We have  not confirmed  statistically significant differences in cardiovascular risk assessment
using the SCORE system (Systematic Coronary Risk Evaluation) (p = 0.558), serum adiponectin levels (p = 0.865)
and severity  of coronarography finding (p = 0.921) among examined groups. In patients with metabolic syndrome
we had not found the influence of frequency of standard alcoholic beverage consumption on cardiovascular risk
and coronarography findings.

Key words: metabolic syndrome - alcohol - cardiovascular risk - adiponectin - coronarography findings

INTRODUCTION

Atherosclerosis is the most common cause of morbidity and mortality in the world (4, 9).
Patients with metabolic syndrome are increasingly affected by this disease (8, 15). Moderate
alcohol intake may be associated with a reduction of the prevalence of type 2 diabetes mel-
litus and coronary heart disease, so in our work we were interested in the influence of fre-
quency of alcohol intake, defined by the World Health Organization (WHO), on the cardio-
vascular risk in patients with metabolic syndrome (5). 

The need for quantification of alcohol intake introduces the concept of a standard alco-
holic drink in practice. One standard dose usually means 250 ml of beer or 150 ml of wine
or 20 to 30 ml of 40 % alcohol (4). The WHO divides the frequency of consumption alcohol
in four groups: less than once a month, 1 – 3 times a month, 1 – 4 times a week, and five
times a week.

MATERIAL AND METHODS

File characteristics
In this study we examined  eighty eight men with average age 60.1 ± 10.2 years (range 40

– 80 years), mean waist circumference 104.1 ± 6.7 cm (range 94 – 116 cm) and diagnosis of
metabolic syndrome using standard ATP III and IDF criteria. All cases involved patients hos-
pitalized at the Department of Internal Medicine due to indicated coronarography  exami-
nation, which was related to the patient’s clinical problems.

Methods
In all patients with metabolic syndrome  we calculated the frequency of alcohol intake of

a standard drink using standardized questionnaire of World Health Organization – WHO
STEPS Instrument for NCD Risk Factors. The declared frequency of alcohol consumption was
checked by prospective monthly follow-up before hospitalisation using  personal daily
records of patients. Patients were divided into four groups according to frequency of stan-
dard alcoholic drink intake (less than once a month, 1 – 3  times a month, 1 – 4  times
a week, five times a week).
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Initial examination of patients included anthropometric tests (measurement of waist cir-
cumference, body height and weight with calculation of body mass index and blood-pres-
sure). Based on history and examination results, we calculated cardiovascular risk accord-
ing to scoring system of the SCORE (Systematic Coronary Risk Evaluation) (3). According to
coronarography findings and recommendations to each patient procedure, we assign points
from 1 to 5 (1 – without afflicted coronary artery, 2 – marginal inequalities, 3 – a blood ves-
sel treated by percutaneous intervention - PCI, 4 – two vessels treated by  PCI, 5 – recom-
mended coronary bypass).

The next morning between 7:00 to 7:10 pm. after coronarography examinations we  col-
lected 5 ml of venous blood for serum adiponectin examination to exclude the impact of
daily rhythm. The files were identical in terms of age, gender and waist circumference. In
patients there was no diagnosis of acute or chronic inflammatory disease. We minimized
the impact of smoking by comparing the frequency of consumption of alcohol standard
drink. Each compared file contains 50 % of smokers and 50 % of non-smokers and smok-
ers and non-smokers were compared independently. Venous blood sample was immediate-
ly after collection centrifugated and separated plasma was frozen in compliance with stan-
dard conditions (12, 13). Adiponectin levels were measured at the Institute of Medical
Biochemistry of Jessenius Faculty of Medicine in Martin by ELISA (Enzyme-linked
immunosorbent Assay) method using a „Human Adiponectin Kit (Invitrogen Corporation,
Carlsbad, California, USA).

Statistical analysis
Given that the collected data had not normal distribution, there were used nonparamet-

ric tests (Kruskal - Wallis test) for their comparison. Statistical analysis was performed
using the program PAST version 1.80 (14).

RESULTS

When comparing the cardiovascular risk assessment using the SCORE system, we did not
confirm statistically significant differences among investigated groups divided according to
frequency of standard alcoholic drink intake (p =  0.558). Results of average SCORE car-
diovascular risk in followed-up groups are shown in Table 1.
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Table 1. The average SCORE Cardiovascular risk
SD – standard deviation

Group

Number of patients

Minimum (points)

Maximum (points)

Median (points)

Average  (points)

SD (points)

p 

< 1 monthly

22

3

12

6.5

6.59

2.67

0.558

1 - 3 days per
month

22

3

21

6

6.55

2.11

1 - 4 days per
week

22

3

10

6

5.55

2.11

> 5 days per
week

22

3

12

6

6.55

2.70

As another independent prognostic factor of cardiovascular risk there were evaluated
adiponectin levels. The adiponectin levels were not significantly affected by frequency of
alcohol consumption (p = 0.865). Results of adiponectin levels (ng/ml) in groups divided
according to frequency of standard alcoholic drink intake are shown in Table 2.

maketa 10/2_MAKETA  7/1  9/30/10  10:29 AM  Stránka 24



Coronarography findings, calculated as average points from 1 to 5 (1 – without afflicted
coronary artery, 2 – marginal inequalities, 3 – a blood vessel treated by percutaneous inter-
vention - PCI, 4 – two vessels treated by  PCI, 5 – recommended coronary bypass) were not
affected by frequency of intake of a standard alcohol drink, as defined by WHO (p = 0.921).
Data are depicted in Table 3.
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Table 2.  Adiponectin serum levels
SD – standard deviation

Group

Number of patients

Minimum (points)

Maximum (points)

Median (points)

Average  (points)

SD (points)

p

< 1 monthly

22

1.99

35.2

4.985

9.48

9.75

0.865

1 - 3 days per
month

22

1.2

43.7

8.3

11.08

10.62

1 – 4 days per
week

22

1.67

32

5.37

8.24

7.73

> 5 days per
week

22

1.39

21.8

5.89

7.64

5.44

Table 3. The average coronarography findings

Group

Number of patients

Minimum (points)

Maximum (points)

Median (points)

Average  (points)

SD (points)

p 

< 1 monthly

22

1

5

4

3.50

1.26

0.921

1 - 3 days per
month

22

1

5

3.5

3.55

1.26

1 - 4 days per
week

22

1

5

4

3.73

1.24

> 5 days per
week

22

1

5

4

3.55

1.22

DISCUSSION

Moderate alcohol drinking has possible protective effect on the risk of coronary heart disease
and type 2 diabetes mellitus and reduces the total cardiovascular mortality by 30 – 50 % (10).
This protective effect depends on other factors, such as type and dose of alcohol intake. It
was confirmed that the consumption of more than 20 doses of standard alcoholic drinks per
week increased overall mortality which was caused by the occurrence of liver cirrhosis, traf-
fic accidents, stroke events and sociopath problems. Benefit  of moderate alcohol drinking
was observed until the age of 40 years for men and 50 years for women (1, 11). 

In our previous study on 1269 respondents of project “Prevalence of diabetes mellitus and
metabolic syndrome in Slovakia” we found that increased frequency of intake of a standard
alcoholic drink is associated with a lower prevalence of metabolic syndrome only in female.
In male population increased frequency of standard alcoholic beverage intake is associated
with increased prevalence of metabolic syndrome due to increased prevalence of total and
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central obesity, hypertriglyceridaemia and hypertension, although prevalence of low HDL
levels and impaired fasting glucose was beneficially decreased (6, 7). It seems that alcohol
intake in Slovak male population characterised  by mainly weekend alcohol intake may be
more harmful than beneficial.

The aim of this study was to determine the influence of frequency of a standard alcohol
drink on cardiovascular risk factors in men with metabolic syndrome. In our study cardio-
vascular risk assessed by SCORE system had not been significantly influenced by the fre-
quency of the drinking of standard alcohol beverage (p = 0.558). As evidence of atheroscle-
rotic cardiovascular disability  we also used the severity of the outcomes of coronarography
examinations, calculated from the severity of the assigned points (0 – 5). The average val-
ues of all the patients were 3.58 ± 1.23 points and we did not confirmed the dependence of
coronarography findings on frequency of consumption of alcoholic standard beverage
defined by the WHO (p = 0.921).

Moderate alcohol intake may favourably influence the hormonal activity of adipose tis-
sue. Sierksma et al. in male group with a BMI over 25 confirmed that  17 days of adminis-
tration of alcohol (40 g daily) was associated with increased adiponectin levels at the end of
followed-up period. This adipose hormone increases insulin sensitivity through several
mechanisms (increased expression of enzymes involved in fatty acid oxidation and stimula-
tion of  peroxisome proliferation activating receptors with increased catabolism of free fatty
acids and reduction of their content in skeletal muscle) (16). In our study the adiponectin
levels were not significantly affected by frequency of alcohol consumption in patients with
metabolic syndrome (p = 0.865), but there were no differences of waist circumference as
marker of central obesity among groups with different alcohol drinking. In other study there
were confirmed also the increasing of the adiponectin levels after moderate drinking of red
wine due to changes of the amount of abdominal visceral and subcutaneous fat (2). So we
assume that the adiponectin levels are favourable affected by alcohol intake only in case of
a reduction of adipose tissue and insulin resistance.

We concluded that the frequency of alcohol intake does not affect cardiovascular risk in
men with metabolic syndrome, whether evaluated by SCORE system, severity of coronarog-
raphy findings or serum adiponectin levels. Some discrepancies about not protective alco-
hol effect in our study may result from different genetic background of Slovak population or
the way of drinking, when our population is characterized by mainly  weekend alcohol
intake (6, 7). Since there is currently no reliable marker of long-term alcohol  consumption
we used standardized WHO questionnaire, which may also be a source of some uncertainty.
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SURGICAL TREATMENT OF SEVERE CHRONIC VENOUS 
INSUFFICIENCY ASSOCIATED WITH MORBID OBESITY 

(A CASE REPORT)

MAZUCH J., MISTUNA D., HULO E., CERVENA Z., SMOLAR M.
Surgical Clinic of Jessenius Medical Faculty, Comenius University and University Hospital in Martin, Slovakia

A b s t r a c t
Authors describe an interesting case report of the patient with morbid obesity, severe chronic venous insuffi-

ciency (CVI) and extensive varices on both lower extremities and anterior side of abdomen and thorax ( st. C6 – C5
CEAP ). In 3 years ( 2003 – 2006 ) patient lost weight from 225kg to 81kg and than was operated on. In the peri-
od of 18 month, 7 operations aimed at severe CVI and plastic corrections of excessive skin flaps were done in this
patient. There were no complications in the follow up. At present, 28 months after last operation, he returned to
regular social life.

Key words: morbid obesity, severe chronic venous insufficiency, extreme varicosis of the lower extremities,
abdominal and thoracic wall, surgical treatment 

INTRODUCTION

Morbid obesity is one of the risk factors which significantly deteriorates chronic venous
insufficiency ( CVI ) and accelerates formation of varices on lower extremities. Persistent
venous hypertension due to valvular incompetence of veins in patients with excessive obe-
sity, accelerates trophical changes on crural parts of lower extremities and leads to forma-
tion of ulcus cruris venostaticum. An example is our case report of young patient with mor-
bid obesity (225 kg), hospitalized after weight loss down to 81 kg in the period of 3 years.
He had severe chronic venous insufficiency ( st. C6 - CEAP ) with extreme varices on both
lower extremities and anterior side of abdominal and thoracic wall. Surgical treatment was
realized in several sessions. 

C a s e   r e p o r t

Patient A.K. (born in 1974) was handicapped since his 22 years of age because of heredi-
tary morbid obesity (225 kg) (Fig. 1). Height of the patient was 162 cm and abdominal cir-
cumference 179 cm (Fig. 2).
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Fig. 1 22 year old patient with morbid obesity – 225 kg
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He was able to drink 30 bottles (0.5 l) of beer per night. He had bronchial asthma, asymp-
tomatic cholecystolithiasis and moderate hypertension. Endocrinological examination was
negative. Proposed gastric banding he refused in 1996. He had venostatic ulcerations and
lymphorrhoe on both lower extremities with extensive hyperpigmentation and lipoder-
matosclerosis for 10 years. Trophical changes affected ¾ of both calf and according to CEAP
classification it was C6 stage with evident venostatic ulcers. In the period of 3 years (2003
– 2006 ) he lost weight on diet from 225 kg to 81 kg and was determined for operation.
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Fig. 2  Height 162cm, weight 225 kg, abdominal circumference 179cm

Fig. 3 Varices with diameter from 10 to 12 mm, troph-
ical changes on the skin with hyperpigmentation and
lipodermatosclerosis in ¾ of both cruras
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Patient was repeatedly hospitalized and during 1.5 year was operated on for 7 times (from
15th of October to 19th of april 2008 ). During first hospitalization (October 2006 ) had an
evident advanced signs of chronic venous insufficiency with excessive varices and trophical
changes on both lower extremities (Fig. 3).

After loosing weight he had an excessive skin flaps on abdomen which covered genital.
Surplus of the skin was evident on whole body and extremities. From angiological point of
view he had excessive circular varicosities on both lower extremities. Varices had diameter
from 10 to 12 mm and were also present on anterior abdominal and thoracic wall and trench
into axilla. Trophical changes on the skin with hyperpigmentation and lipodermatosclerosis
were present in ¾ of both calfs (st. C5 CEAP) (Fig. 3). Ultrasound of venous system confirmed
excessive insufficiency – valvular incompetence of whole superficial venous system and per-
forators: insufficiency of great saphenous vein ( GSV ), insufficiency of sapheno-femoral junc-
tion ( SFJ ) and insufficiency of perforators: Dodd’s, Boyd’s, Cockett’s 2nd a 3rd bilaterally.
Deep venous system was without thrombosis and valvular incompetence.

We have performed the first operation on the left lower extremity on 16th of October 2006.
From the inguinal region we have excised excessive skin. We have continued with the
crossectomy and partial stripping of GSV from the thigh to upper third of the left calf. From
the medial part of the thigh were removed excessive skin (30 x 5 cm) and large varices.
Second excision of the skin with varicose veins was performed on lateral side of the left
thigh, again in the range 30 x 5 cm. Third excision of excessive skin together with varices
was localized on medial part of the thigh, in its distal third, in the range 20 x 5 cm. All
wounds were healed per primam, except the incision in the groin around sapheno-femoral
junction area, which was overlayed by the abdominal skin flap. Therefore we have decided
for the operation of the abdominal skin flap in next operation.

The second intervention – plastic operation of the abdominal wall – was performed on 15th
of February 2007. The massive excision of skin flap (100 x 30 cm) was performed. Flap over-
layed the whole inguinal region and upper third of the thigh.  ( Fig. 4 ).

By this operation we have created good access to sapheno-femoral junction for the next
operation. The wound on anterior abdominal wall was healed per primam.  
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Fig. 4 Abdominal flap Status after operation
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On 12th of April 2007 the third surgical intervention on right lower extremity was per-
formed. The crossectomy together with cancellation of insufficient sapheno-femoral junc-
tion, high ligature of GSV on VFC and stripping of GSV from the thigh to upper third of the
calf were done. We have removed large excessive skin and varicose convolutes from thigh,
with diameter from 10 to 12 cm. We have ligated Dodd’s perforator in subfascial space of the
thigh and Boyd’s perforator in upper quarter of left calf subfascial space. The range of
excised skin from thigh was 40 x 8 cm. The wounds were healed per primam and patient
was discharged from hospital 8 days after admission. 

During the fourth operation, on 5th of September 2007, we have extirpated the remain-
ing varices from lateral part of the thigh using 4 incisions. On the lateral side of right calf
we have cancelled third Cockett’s perforator using communicotome. The wounds were
healed per primam.

The fifth operation was performed on 7th of November 2007. In this operation were
removed remaining varices from left side of the thigh. From the medial side of left thigh was
excided excessive skin in the range 50 x 5 cm. Wide varicose convolutes were extirpated in
the same time, followed with excision of the excessive skin from anterolateral part of left
thigh in the range 24 x 4 cm. On medial part in upper third of left calf, three incisions were
made, one of them was used for subfascial ligature of Boyd’s perforator. Fascial gap (12 mm)
was sutured. Wide varicose convolutes were extirpated via two incisions on the frontal and
lateral part of the left calf. Two phleboliths were found in these convolutes. From lateral side
was excided pigmented skin papilloma, 4 x 3 cm in size. Second and third Cockett’s perfo-
rators were cancelled using communicotome. Wound was healed per primam.

The sixth operation was performed on 14th of February 2008 due to multiple varicosities
and mamma accesoria on left side ( Fig. 5 ). Varices were 6 – 8 cm in diameter and reached
up the axilla. The left breast with varicose convolutes was ablated. The wound of the tho-
rax was healed per primam (Fig.5).

The seventh surgery – ablation of right breast together with varices reached up the axilla
– was performed on 10th of April 2008. The diameters of varices were from 6 to 8 cm. The
wound was healed per primam.

Patient got well (Fig. 6), he passed through staff retraining for getting employed. At present,
22 months after last operation, patient got employed and started to live full-value social life. 
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Fig. 5 Breasts with varices                             State after ablation of breasts
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Fig. 6 Final state – 22 months after last operation

DISCUSSION

Except many risk factors, obesity, especially morbid obesity, can play an important role in
the development of chronic venous insufficiency ( CVI ) (1, 6). Obesity is very often con-
nected with sedentary life style and it is typical for poor social groups (5), what can con-
tribute to CVI development too. Developed CVI with valvular incompetence, venous reflux in
different levels of venous system is connected with venous hypertension and hindered
venous return. CVI represents in fact functional abnormality, oedema creating circulation
of venous system, skin changes or venous ulcers (4). This malfunction of venous macrocir-
culation transmits to microcirculation, what leads to trophical skin changes, hyperpigmen-
tation and finally ulcus cruris venosum. Developed CVI can increase incidence of throm-
boembolic complications in venous origin (3). Morbid obesity consequently makes venous
return more difficult, creates venous hypertension and accelerates creating of ulcus cruris
venostaticum. Approximately 50 % of venous ulcers are connected with the reflux of the
great and / or small saphenous veins (5).

Our case report expressly confirms it. Surgeons do not like these types of operations
and destiny of these patients is uncertain. Developed forms of advanced CVI need great
care, courage and tolerance of the surgeon. Essential parts of CVI treatment are compres-
sive therapy, venofarmacy like diosmin, healthy life-style and active antistasis treatment.
Using intensive medical care and well chosen angiosurgical approach we can improve the
developed CVI and return these patients back to the normal life.
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