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A b s t r a c t

Music therapy and the use of music in medical practice have now become rapidly advancing and promising
areas of non-invasive alternative medicine. However, the opinions of physicians and therapists on the implemen-
tation of this complementary therapy, especially in the process of treating the patient, are constantly different. In
addition, the effect of music and individual methodological procedures are not uniform and defined in detail.
Therefore, this review study summarizes the results and conclusions of some selected high-quality publications
over the last decade and makes suggestions for improvement and further research. It focuses mainly on the
evalua tion of changes in heart rate variability (HRV) as an indicator of the activity of the autonomic nervous sys-
tem (ANS) in connection with the application of music in the process of passive music therapy.
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"Music is a cure for the suffering of the soul."
Quintus Flaccus Horatius

INTRODUCTION

Music, known as an art form for thousands of years, has become an integral part of modern
human life. Thanks to electronic devices free-available on the market we are in contact with
music practically every day in different places. There are countless songs of different musical
genres and styles. It is already well-known that listening to music subjectively affects not only
our emotions and feelings but also higher feelings, moods, and affections. The overall mental
balance of an individual thus plays a major role in the aspect of his health.

Modern medicine today prefers an individual, highly specific approach to the patient. With
the development of a wide range of diseases of civilization, other diseases and disabilities,
non-invasive medicine, in the form of various complementary therapies, has gradually
found a place in the process of diagnosis and treatment.

A relatively unexplored area is music therapy, the so-called music therapy. Stimulation of
the auditory system with music is gaining more and more attention in the treatment and
prevention of disorders (1). According to the currently available evidence in individual studies,
music in the individual primarily attracts attention, can suppress a number of emotions,
changes or regulates mood, increases work performance, stimulates arousal, induces the
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functioning of higher nervous functions, regulates inhibitions, supports rhythmic move-
ment, and others (1). Musical auditory stimulation, thus, evokes a diverse range of psycho -
logical and hemodynamic expressions by influencing the autonomic regulation of cardiac
activity.

The autonomic nervous system is the main regulatory system that ensures flexibility,
homeostasis, and adaptability of the body during rest but also in stressful situations. Its
centers are located in the cortical (cerebral cortex) and subcortical areas (spinal cord, brain
stem, hypothalamus, etc.) and its activity in general cannot be controlled by will. From a
functional point of view, it consists of two units: pars sympathica and pars parasympa thica,
which in principle work antagonistically. This system is involved in the management and
control of all vital processes (internal organ activity, homeostasis, smooth muscle function,
heart and gland function, metabolism, and vital physiological functions) (2).

Heart rate variability is considered to be one of the most important indicators of auto-
nomic regulation of heart function in the literature. Even in a normal ECG recording, it can
be noticed that the time intervals between R-R oscillations are variable. We observe rhyth-
mic oscillations in the heart rhythm. Heart rate variability (HRV) is thus a mirror of the car-
diorespiratory control system and is a manifestation of beat-to-beat regulation of the heart
pacemaker (Javorka, 1996). The heart rate itself is thus influenced by the activity of the
autonomic nervous system and its effect on the sinoatrial node. In simple terms, the overall
reduction in HRV is an indicator of poor cardiovascular function, e.g. as in chronic heart
failure, while an increase in HRV corresponds to an improvement in cardiovascular function.
The HRV analysis method has gradually gained attention for its potential to detect abnor-
mal physiologies.

Musical sound stimulation affects HRV through a neural mechanism that is not yet exactly
known (1, 4).

In addition, many previous studies have suggested that music therapy has positive effects
on HRV in sick patients. However, therapeutic procedures and methods are not uniform and
the influence of music is not clear. That is why the opinions of therapeutic specialists and doc-
tors on musical stimulus differ. Clarification of physiological reactions associated with music
is an important step for the development and future of music therapy as one of the therapeutic
or preventive therapies, for example in the field of cardiovascular disorders. The current
insuffi cient number and quality of studies does not make it possible to unambiguously deter-
mine when and under what conditions music therapy is therapeutically effective (5,6).

Therefore, this review study will focus on the analysis of existing data in relation to the
effects of music on HRV in the concept of music therapy

METHODS 

The review study consists of full-text articles that were searched in web of science data-
bases via the kopernio application. The kopernio interface collects scientific publications
and collaborates with more than 20,000 databases. The articles were searched and selec -
ted according to the required criteria within the period from September to October 2020.
The keywords music therapy and central nervous system, HRV, and music therapy were
searched for priority for selection. On the basis of abstracts and titles, the articles that were
not directly related to the topic were excluded, resp. heart rate variability was not examined
as a priority as an indicator of ANS activity. References in individual publications for the
expansion of electronic search were also independently checked on an ongoing basis.

Review articles and studies that did not contain an abstract or did not provide a complete
text in English were excluded. Another criterion in the selection was the time classification
of individual publications. Priority was given to basic and clinical studies within the period
between 2010 and 2020 which investigated the above-mentioned effect of sound auditory
stimulation in connection with the autonomic nervous system.
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RESULTS

More than 3,190 links related to music therapy and the central nervous system and
approximately 17,300 links in music therapy and heart rate variability were found in the
electronic search after entering key terms and time parameters. In the second round of the
selection, articles and books that were not clearly related in content to the subject of the
search for the review study were eliminated. After individual consideration, the titles and
abstracts of 45 articles were subjected to a final analysis and a final selection. A search of
the list of references for some publications confirmed the absence of relevant documents
and, therefore, such work was also excluded. After a highly specific selection a total of 30
most relevant and interesting articles from the last decade were selected for a final pro-
cessing. A brief overview of selected conclusions of some studies is collected in Tab.1.
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Author and year

Orita et al., 
2012 (7)

Martiniano et al., 
2017 (8)

Chih-Yaun Chuang 
et al., 2010 (5)

Raglio et al., 
2015 (9)

Ziya Tan et al., 
2015 (10)

Ribeiro et al.,
2018 (11)

Archana et al., 
2016 (12)

Roque at. al., 
2013 (13) 

Amaral et al., 
2016 (1)

Conclusions

The authors showed that music therapy suppressed parasympathetic
nervous activities and can trigger the dominant state of sympathetic
nervous activities in patients with severely and multiply disabled children
and that the frequency domain analysis of HRV could be a powerful tool for
the objective evaluation of music therapy. 

Musical auditory stimulus intensified HR autonomic responses to anti-hy -
pertensive medication in well-controlled hypertensive subjects.

This study provides a preliminary evidence that music therapy may be clini -
cally useful for promoting relaxation sensation and increasing parasympa-
thetic nervous system activity in treated cancer survivors.

In conclusion, a more methodological rigor and a clear definition of music
approaches are needed to improve the quality of music therapy research
and to focus on the specific role of music-based interventions in psycho-
logical symptoms in the field of neurology.

The authors showed and emphasized that, as in other studies, the heart-
beat and HRV of patients (n=50) listening to a music sample of their own
choice during scintigraphy were significantly lower than in the control
group (without music). 

Music therapy had a significant and positive impact on anxiety and depres-
sion, acting on prevention of cardiovascular diseases.

This study provides a preliminary evidence that listening to preferential
music could be an effective method of relaxation, as indicated by a shift of
the autonomic balance towards the parasympathetic activity among medi -
cal students.

We suggest that relaxant baroque and excitatory heavy metal music slightly
decrease global heart rate variability because of the equivalent sound level.

The researchers focused on different intensities of baroque and heavy metal
mu sic in connection with the heartbeat. They noted that heavy metal and
baroque musical auditory stimulation at lower intensities acutely reduced
global modulation of the heart and only heavy metal music reduced HRV at
higher intensities. They may surmise that HRV elicited by high intensity
heavy metal music was elicited by an autonomic response involved in the
acoustic startle reflex.



DISCUSSION

It is an indisputable fact that music has gradually found its way and application in the
field of medicine. We are talking about so-called music therapy as a form of non-invasive
approach to the patient. The main goals of therapists in the broadest spectrum are to
encourage the patient to express and release their own emotions, to help with stress or anx-
iety situations associated with everyday life or directly with the diagnosis, to improve mood
and, finally, the overall quality of life. As Javorka et al. noted, in addition to the well-known
regular physical exercise and sport, various relaxation methods as well as slow breathing
training associated with music therapy have been used for a long time in autonomic as well
as emotional dysfunction, as well as in the treatment of pain, anxiety symptoms, and other
conditions (19).

Surveys point to the fact that the patient does not need skills or talent in the field of music 
in order to benefit from music (20). Therefore, it is possible to divide the music therapy

approach into passive or active. In this review study we selected articles that examine the
impact of music on a person who is a passive object for the application of music and does
not perform any active activity in connection with the composition or the creation of musi-
cal sounds.

Over the last decade hundreds of „...articles pointing to a great importance of using music
in connection with healthy and, above all, especially sick patients have been published.
However, these individual publications are very diverse, limited (insufficient number of
patients, gender, age, absence of control groups), non-specific in terms of methodological
approach, selection, application and effects of individual musical patterns and their ana-
lytical description. It is necessary to examine in more detail and then clearly define quali-
tatively and quantitatively the effect of music on humans for repeatability and increase the
credibility of music therapy in medical practice for specific cases. Therefore, one of the most
important criteria in the selection of the study was to evaluate the effect of music on
humans in connection with the examination of a physiological parameter HRV. This
appears in several literature as an important quantifiable indicator of the activity of the
autonomic nervous system associated with general homeostasis. It should be noted that
this parameter also has its limitations, which need to be comprehensively considered in the
evaluation and presentation (RSA, humoral effects, baroreflexes, pharmacological profile,
current patient status, etc.).

After studying the particular publications we can say that in all the collected studies there
were significant or less significant oscillations of the heart rhythm when listening to music,
which were subsequently evaluated most often by the method of frequency analysis (HF, LF,
HF/LF). HRV frequency analysis is currently the simplest non-invasive tool for investigating
the sympathetic and parasympathetic contribution to overall autonomous management (21).
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Silva at al., 
2014 (14)

Koelsch et al., 
2015 (16)

Trappe et al., 
2016 (17)

The findings of the present study showed that acute exposure to classical
baroque music reduced the sympathetic modulation of the heart, while
excitatory heavy metal music decreased the global variability of the heart
rate. Moreover, the classical baroque music acutely increased HRV in
healthy male subjects.

Music is potentially a low-cost and safe adjuvant for intervention and ther-
apy. However, the effects of music on the heart rate are small and results
of studies on this topic are often inconsistent. 

Music by Mozart and Strauss lowered the subjects‘ blood pressure and
heart, while music by ABBA did not. Mozart’s music had the strongest
effect, the piece used was his Symphony No. 40 in G minor (KV550).



A decrease in HRV with a decrease in the activity of the high-frequency component is
observable in several physiological as well as pathological situations. Examples are persons
with insufficient movement at work, with minimal physical activity, patients with essential
hypertension, after myocardial infarction, with diabetes mellitus, and others (19).

After the analysis of the results (LF / HF, RR interval, geometric indices RRTri, SD1, SD2,
SD1 / SD2), after considering the limitations, it can be generally concluded that listening
to music is clinically useful mainly in promoting relaxation, fatigue reduction, and elimina-
tion of depression as evidenced by individual studies that indicated an increase in the activ-
ity of the parasympathetic nervous system, e.g. in patients treated for cancer or in mothers
of premature babies. (5, 11, 25). Also interesting is the result of studies that showed a more
intense effect of antihypertensive drug treatment on the heart rate in connection with
music, even after taking into account that the resting heart rate was already reduced by
liste ning to music (8). It is evident that the influence of music on HRV cannot be denied
(Table 2). Also Leubner et. al reported in their 2017 survey study a statistically significant
reduction in the degree of depression in patients, always compared to the control group.
Using the right method and music literally "trained the parasympathetic," thereby relieving
stress, improving hypertension, chronic fatigue, irritable bowel syndrome, and other condi-
tions (22).
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Table 2 Percentage of individual types (genres) of music samples in the collected studies and their
impact on HRV (positive ↑, negative ↓) evaluated on the basis of its frequency analysis

metal vs. classical

noise

music specifc frequency (f)

instrumental (no singning)

pleasant, soft, relaxing

not specified own choice

HRV change

↓ ↑

↓

depands on f

↑

↑

↑

percentage (%)

25

15

15

15

30

5

A relatively frequent limitation of individual studies appears to be a small number of
examined individuals, the absence of control groups, or age representation. On the other
hand, a significant shift in modern research and music therapy, which is again confirmed
by individual publications, is the integration of women during hormonal instability, emo-
tional profile, and other sexual specifics in connection with the observation of heart rate
variability. The literature speaks of various cardiovascular and physiological responses
when comparing men and women not only in general but also in connection with music
therapy (1). Intense stress responses to auditory stimulation were observed in women as in
men, and other studies have been conducted on emerging differences in psychophysiologi-
cal responses due to current hormonal status. Due to the exclusion of the influence of the
interference of the follicular and luteal phases of the cycle of women on the autonomic regu -
lation of the heart, it is recommended not to perform the examination within the period
between 10th–15th and 20th–25th day of the cycle at which the basic non-linear properties of
HRV are affected (1). However, research addressing these differences is still insufficient at
present. A comparison of the gender distribution from all collected studies where informa-
tion was available can be seen in Tab. 3.



Our review study shows an increased number of women in passive music therapy
research over the last 10 years. We consider this information useful for objectifying the
overall results and further studies. Furthermore, more than 67% of the examined indivi -
duals were healthy, it means they did not suffer from any known cardiac dysregulation,
functional disorders, acute or chronic diseases that would potentially affect HRV. In addi-
tion, healthy probands did not take any drugs and according to the BMI index did not fall
into the group of obese or malnourished. Such a group of individuals is considered in seve -
ral studies to be the most appropriate starting point for clarifying the principle of the degree
of influencing the balance of ANS by music, taking into account the appropriate age (early
adulthood is the most appropriate).

A great variety of individual studies included in this review is observed in the area of   
musical stimulus selection. The genre, tempo, volume, duration of the music samples and
the methods of the investigation protocol are quite different. HRV is most often observed in
the application of two generally different music groups, the effect of "exciting" and, on the
other hand, "calming" music in connection with the phases of silence. Koelsch et al. (2015)
noted that the same musical stimulus can have both stimulating and relaxing-suppressing
effects (16). For example, even at the level of the brainstem, metal beats can provoke stimu -
lating autonomous reactions, while the same composition, on the other hand, has a calming
effect on the metal enthusiast (after considering endocrine and immune changes) (1). 

In addition, one of the last interesting discoveries is so-called "Mozart effect". According
to several Canadian studies the increase in IQ when listening to or playing classical music
is valid not only for general but also for spatial intelligence. Dr. Rauscher thus perceives
music in her work as a gateway to higher brain functions and is convinced that the "right"
music can help us understand the work of the brain, while also positively influencing thinking
and creation (23, 24, 26).

The selection and specification of a music track for a music therapy protocol and a par-
ticular individual appear to be very important. Amaral et al. in his study emphasized the
importance of subjective composition selection and subsequent caution in interpreting the
results obtained, as he noted a diversity in selection in other studies as well. He states that
the patients' choice of preferred sedative music resulted in increased dopamine release in
the brain's compensatory areas (nucleus accumbens, nucleus caudatus) (1, 13). 

Furthermore, in the analysis of data and interpretation of the effect of music on humans
there is an insufficient physical description of the applied music sample in individual
research. Although frequency or time analysis of HRV is the main indicator of ANS in seve -
ral publications, its changes and association with specific intensities, frequencies, noise,
tempo, and duration have not been clarified yet. An interesting and little-explored area is,
for example, the influence of music intensity or specifically defined frequencies on HRV and,
thus, on ANS. Lee et al. observed a significant interaction between sympathetic cardiac reg-
ulation and white noise intensity - the higher the white noise intensity, the higher the LF / HF
ratio and the lower the HRV (26, 27). Aravena et al. (2019) observed a significant reduction
in the degree of anxiety and fear, as well as a reduction in salivary cortisol levels in patients
who underwent tooth extraction while listening to a music track at 432 Hz compared to the
controls (18). 
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Table 3 Age composition and classification based on gender and health status (± SD)

Male

Female

not divided

n

167

301

84

%

30

55

15

healthy

374

unhealthy

178

total

552

MAX age

44.16±24

MIN age

22.67±10



Next, we present the recommendations and suggestions for the methodological protocol
summarized in the points. 
• When choosing a musical stimulus for research, allow the individual to choose their own

musical stimulus from several pre - prepared musical genres (baroque, metal, jazz, etc.)
• Musical stimuli or a group of stimuli must be clearly characterized in terms of musical,

acoustic, and emotional influence (tempo, genre, musical performance, intensity, dura-
tion, spectral analysis, power spectral density, frequencies, subjective emotional percep-
tion – feeling of excitement / relaxation, etc.)

• Detailed history and description of the individual (BMI, age, sex, health status, etc.)
• Inclusion of control groups in clinical trials with a control stimulus with as many control

stimuli as possible
• Inclusion and evaluation of psychological variables (mood / anger / anxiety)
• In patients examined, implement often missing data, e.g. about the length of hospitaliza-

tion, overall patient satisfaction, intake of sedatives, opioids, and other drugs
• Description of the number and repetition of music therapy meetings in a time scale
• In addition to HRV, consider incorporating ANS-related emotional valence testing, for

example, using electrodermal activity measurements, and further integrate voluntarily
modified respiration control

• Application of music track, stimulus, samples in an acoustically isolated room
• High-quality comfortable hardware music components (headphones, etc.) and a comfor -

tab le position for the patient

CONCLUSION

Any further study dealing with the application of music to humans and the subsequent
observation and evaluation of cardiovascular parameters appears to be very important and
useful. In further observation and evaluation of cardiovascular parameters in the process
of music therapy, we recommend including a detailed description of the methodological pro-
cedure (mainly selection and definition of music sample, current health status of the
proband, definition of restrictions, control group, etc.). Music therapy, passive or active, can
thus become a recognized and other undisputed therapy and more applied in current medi -
cal practice.
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CORRELATION OF INCREASED TOTAL SERUM IMMUNOGLOBULIN 
E LEVELS AND HIDRADENITIS SUPPURATIVA

BALLOVA A, VORCAKOVA K, PEC J

Clinic of Dermatovenerology, Jessenius Faculty of Medicine in Martin, Comenius University in
Bratislava, and Martin University Hospital, Martin, Slovak Republic

A b s t r a c t

Introduction: Hidradenitis suppurativa is a chronic inflammatory skin disease with a typical formation of
inflamed nodules, abscesses, and sinus tracts usually in the axillary, inguinal, and anogenital region. We decided
to investigate the possible association of hidradenitis suppurativa and total IgE elevation and to explore the
patients’ characteristics which can be related to high IgE levels. 

Methods: We performed a retrospective observational study which included 67 patients with moderate-to-severe
stage of hidradenitis suppurativa followed up in our outpatient dermatology department. Total IgE, IgA, IgG, IgM,
and CRP serum levels were measured. A personal and family history was taken. We asked them about allergic disea -
ses and cigarette smoking and determined the basic parameters such as the weight and height of the patients.

Results: Elevated total IgE levels were noticed in 21 patients (31.3%), of which 6 had a history of allergic disor-
der. Three of them had allergic rhinoconjunctivitis and the other three were suffering from atopic dermatitis. The
mean total IgE level was 203.0 IU/ml with a maximum value of 1,954 IU/ml. Analysis of the factors, such as ciga -
rette smoking, sex, elevated CRP, body mass index, and the number of affected areas, did not show an associa-
tion with increased IgE levels.

Conclusion: Our study showed a higher mean value of total IgE in patients with moderate to severe hidradeni-
tis suppurativa than in the general population. However, we did not confirm an association with any characteris-
tics of the patients. Limitations of this work include a small number of patients and a lack of the control group,
therefore further and more extensive studies are needed to support these results. 

Key words: Hidradenitis suppurativa, acne inversa, immunoglobulin E 

INTRODUCTION

Hidradenitis suppurativa (HS), also known as acne inversa, is a chronic, recurrent infla -
mma tory skin disease. It usually manifests with painful, deep-seated, inflamed lesions in
the axillary, inguinal, and anogenital regions. Depending on the stage of the disease, the
nodu les, abscesses, fistulas, sinus tracts, and scars are formed (1). The prevalence rates
range between 1% to 4% in European countries and women are more frequently affected
than men with a sex ratio of 3:1 (2,3). However, new studies showed that men are suffering
from severe HS more often than women (4). It occurs usually after puberty, mostly in the
second decade of life (3). There are several phenotypes distinguished in HS, each of them
has different severity and clinical manifestation (4). We know HS is associated with the dis-
orders of follicular occlusion: acne conglobata, sinus pilonidalis, and dissecting cellulitis of
the scalp, but connections with many other diseases are studied (5). The prognosis of HS
depends on the intensity of the disease, but also on how early it is diagnosed and the thera -
py is set. To determine an adequate treatment, the pathogenesis of the disease needs to be
elucidated.
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In past, HS was thought to be an infectious disease of apocrine glands, but concepts on
HS have changed over time. Nowadays, the follicular occlusion is considered the main
pathogenetic mechanism followed by a secondary bacterial infection. It is assumed that the
disease is triggered in a genetically predisposed individual by an environmental insults or
internal factors, such as mechanical friction, cigarette smoking, obesity, and hormonal
abnormalities (6,7). 

Recent findings suggest that HS should be viewed as a systemic inflammatory disease
because of dysregulated immune response which leads to elevated levels of proinflammatory
cytokines IL-1β (Interleukin), TNF-α (Tumour Necrosis Factor), and IL-10 in HS skin at even
greater levels than in psoriatic skin and the elevation of cytokines was also find in the serum
of the patients (8). We decided to investigate the possible association between elevated IgE and
HS and to explore the patients’ characteristics which can be related to high IgE levels. 

METHODS

Patients with moderate to severe HS - PGA (Physician Global Assessment) stage from 3 to
5 followed up at our outpatient dermatology department from February 2015 to October
2020 were included in our study. Total IgE, IgA, IgG, and IgM serum levels as well as the
inflammatory parameter CRP were measured in these. A personal and family history was
taken. We searched whether these patients suffer from allergic diseases and smoke ciga-
rettes. We also determined the basic parameters such as the weight and height of the
patients. A single T-test was used for data analysis. A P-value <0.05 was considered as sta-
tistically significant. Total IgE was considered elevated if it was above the laboratory's upper
normal level (>100 IU/ml). The control study group was not established because of a retro-
spective type of the study and it is currently not possible to set up a control group due to
the epidemiological situation.

RESULTS

A total of 67 patients were included in the study. Out of the 67 patients 66% were male,
which corresponds to a higher incidence of severe HS forms in men in new studies. The
mean age (standard deviation) was 41.9 (±12.9) years and the mean duration of the disease
was 15 years. The most commonly affected area was the axillary (79.1%) and inguinal
(64%). In one patient, several areas were usually affected. The other affected sites included
submammary, sacral, perineal, perianal, and scrotum. Forty-two (62.7%) of the patients
were smokers. Twenty patients (29.8%) were overweight. Obesity was noticed in the same
number of patients. Sinus pilonidalis was observed in eighteen (26.8%) patients and acne
conglobata in eleven (16.4%) patients.

Elevated total IgE levels were noticed in 21 patients (31.3%), of which 6 had a history of
allergic disorder. Three of them had allergic rhinoconjunctivitis and the other three were
suffering from atopic dermatitis. In our study the mean total IgE level was 203.0 IU/ml with
a maximum value of 1,954 IU/ml. Three patients had a concomitant elevation of IgE, IgA,
and IgG levels. Total IgG level was elevated in 14 patients, 8 patients had total IgA eleva-
tion, and 1 patient had total IgM elevation. Mean total IgE was higher in smokers (P=0.81),
in men (P=0.42), and in those with CRP higher than 10 mg/l (P=0.50), but the P-value was
not significant for any of these hypotheses. The analysis of other factors (age, body mass
index, and the number of affected areas, sinus pilonidalis and acne conglobata) did not
show an association with increased IgE levels. We did not investigate the correlation of ele-
vated IgE levels in the HS patients with the most severe PGA stage 5   as this group was very
small.  Investigated possible characteristics of HS patients associated with total IgE eleva-
tion are stated in the following table 1.
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DISCUSSION

Elevated IgE levels are usually related to atopic diseases, but many other disorders such
as helminth infections, immunodeficiency syndromes, and inflammatory diseases are also
associated with higher IgE levels (9). 

In 2015, a study describing an increase in serum levels of total IgE in about a third
(37.4%) of 99 patients with moderate to severe HS was published. Only one patient had a
diagnosis of atopic dermatitis and one patient was suffering from asthma. The mean total
IgE level was 186.4 IU/ml. Previous studies show that the mean total IgE levels in the gene -
ral population ranges from 32 to 41 IU/ml (10,11). Higher mean total IgE was in smokers
(mean: 238.9 IU/ml vs. 59.4 IU/ml, P=0.02), in men (267.2 IU/ml vs. 103.9 UI/ml, P=0.04),
and in those whose HS was not located on the groin (233.8 IU/ml vs. 146.8 UI/ml, P=0.03)
(9). In our cohort we did not find a statistically significant association with any of these
parameters. However, both studies included moderate-to-severe HS patients and it is a
matter of further studies what results would be in cohort of mild-form HS. 

To explain a possible association of total IgE elevation and HS, we studied available liter-
ature. In HS skin, we know there is an elevation of IL-1β, TNF-α, and IL-10. IL-10 is a major
regulatory cytokine of inflammation which is elevated in HS lesions. We found out that IL-
10 enhances B-cell differentiation into plasma cells (12). Van der Zee et al, demonstrated a
heavy inflammatory infiltrate in chronic HS skin lesions with a marked increase of CD20+
and CD79a+ B cells and CD138+ plasma cells. An increased number of tryptase-positive
mast cells were also found in early and chronic lesions and in normal-appearing perile-
sional skin (13,14). The plasma cells can produce the IgE detected in HS skin and can lead
to an increase of IgE in serum. The enhancement of IgE production and infiltration of mast
cells in HS skin could trigger a degranulation of these cells, releasing histamine and causing
pruritus, a symptom which some HS patients experience (12).

CONCLUSION

Our study showed a higher mean value of total IgE in patients with moderate to severe
HS than in the general population. However, we did not confirm an association with any
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Table 1 Possible characteristics of HS patients associated with total IgE elevation

Men

Women

Smokers 

Non-smokers 

CRP elevation 

Sinus pilonidalis 

Acne conglobata 

History of an allergic disorder

Total number of
patients

44

23

44

23

21

18

11

17

Elevation of IgE
n21 (Mean %)

17 (81.0%)

4 (19.0%)

14 (66.7%)

6 (28.6%)

7 (33.3%)

7 (33.3%)

2 (9.5%)

6 (28.6%)

Normal IgE
n46 (Mean %)

27 (58.7%)

19 (41.3%)

30 (65.2%)

17 (37.0%)

14 (30.4%)

11 (23.9%)

9 (19.6%)

11 (23.9%)



characteristics of the patients. Limitations of this work include the small number of
patients and lack of comparison with a control group, therefore further and more extensive
studies are needed to support these results. 
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A b s t r a c t

Introduction: The formation of malignant pleural effusion (MPE) is a clinical manifestation of an advanced malig-
nancy or its dissemination. The focus of treatment is primarily palliative and aimed at relieving symptoms, espe-
cially dyspnoea. 

Material and Methods: Clinical data from patients who were hospitalized at the Clinic of Thoracic Surgery,
JFMED CU and Martin University Hospital, in the years 2015–2019 were retrospectively explored and statisti cally
analyzed based on their medical records. 

Results: From the group of patients with proven MPE (n=67), 32 patients were male (48%) and 35 were female
(52%). The mean age was 62.3 years (65.4 for males and 59.4 for females). The three most common primary malig-
nancies were lung cancer (n=24), breast cancer (n=14), and kidney cancer (n=6). In 38 patients with MPE a talc
pleurodesis via VATS was performed, with a median survival of 341 days (95% CI 256–859). Drainage following the
talc slurry pleurodesis was performed in 10 patients with a median survival of 91.5 days (95% CI 64-NA). Ten
patients with MPE underwent drainage only. The overall median survival time after all types of surgical interven-
tions was 301 days (95% CI 207-389 days). 

Conclusion: Management of MPE depends on the patient´s prognosis. A definitive intervention is required in
patients with a long-term survival, while in patients with a short life expectancy procedures leading to the shortest
hospital stay are preferred. Videothoracoscopic procedures with pleurodesis represent an effective treatment for
patients with symptomatic MPE with a good performance status, presence of lung re-expansion following pleural
drainage or expected survival.

Key words: malignant pleural effusion, videothoracoscopy, pleurodesis, survival 

INTRODUCTION

Malignant pleural effusion (MPE) affects a number of patients worldwide and is asso -
ciated with high morbidity and mortality. It is estimated that it affects more than 100,000
people in Europe [1]. Some authors report that the incidence of pleural cancer with MPE
in Europe is estimated to approximately 375,000 to 400,000 patients per year [2]. The sur-
vival of patients with MPE is estimated to 3 to 12 months [3]. Although there are no stu dies
do cumenting the rate of hospitalization of all patients, clinical experience suggests
that majo rity of patients seek medical care primarily for the management of MPE-related
symptoms [1].

The most common presenting symptom is breathlessness [3]. As the effusion increases,
lung tissue is compressed and atelectasis occurs. Other manifestations include cough,
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fever, pleuritic chest pain, night sweats, and cachexia [4]. The risk of inflammatory compli-
cations is significantly higher due to a previous chemotherapy or radiotherapy for a malig-
nant disease [5]. MPEs develop most commonly in patients with lung cancer, followed by
breast cancer and lymphoma [2, 6–8]. Less commonly associated malignancies include
malignant mesothelioma, gynaecological and gastrointestinal tumours [9]. Approximately
7-11% also occur with unknown primary malignancy [1].

MPEs are confirmed by a detection of malignant population of cells in pleural fluid or in
pleural tissue obtained by needle biopsy, thoracoscopy, thoracotomy, or autopsy [6]. Cy tolo -
gical analysis of MPE can provide useful diagnostic information, especially using immuno-
histochemical methods for differentiating tumour types. However, biopsy remains the gold
standard [10, 11]. In many patients with cancer, neoplastic cells cannot be detected in pleu-
ral fluid or pleural tissue although the effusion may be caused by cancer. These effusions
can be categorized as „paramalignant”, in which there is no direct pleural involvement with
the tumor and no other cause of the effusion has been identified [12–14]. This can be
caused by an obstruction of mediastinal lymph nodes, bronchial obstruction, superior vena
cava syndrome [15], or pulmonary embolism [6, 16]. The effusions may be the result of sys-
temic manifestations of cancer or may appear as a result of the therapy, which should be
considered [13, 17].

The options of pleural interventions for MPE include thoracentesis, chest tube drainage,
insertion of indwelling pleural catheter (IPC), talc pleurodesis via medical thoracoscopy,
video-assisted thoracoscopic surgery (VATS) or chest tube (slurry), and thoracotomy [11].
Other methods such as pleurectomy or pleuroperitoneal shunt are rarely used in clinical
practice [6, 9, 16, 18]. Persisting or recurrent pleural effusions are usually managed by
pleurodesis to improve dyspnoea [19]. This can be performed by VATS with talc poudrage
insufflation or by injection of talc slurry into the chest tube [11]. Studies recommend the
placement of a tunneled indwelling pleural catheter (IPC) in patients who cannot undergo
pleurodesis or have non-expandable lung [19, 20], but in Slovakia IPCs are not yet com-
monly used. The inserted chest drain can be connected to Heimlich valve, that could be
realized if pleural effusion persists and its daily production is high [16]. There have been
significant advancements in the management of patients with MPE in the last years, as
reflected by the new ERS/EACTS [11] and ATS/STS/STR guidelines [20].

The aim of the presented study is to analyze the clinical data of patients hospitalized at
the Clinic of Thoracic Surgery and to evaluate the survival of patients with malignant pleu-
ral effusion.

MATERIAL AND METHODS

Patients with fluidothorax, hospitalized at the Clinic of Thoracic Surgery, the Jessenius
Faculty of Medicine in Martin, Comenius University in Bratislava, and Martin University
Hospital from January 2015 to December 2019 were included in the retrospective study.
The source of information was a record from their medical documentation. We determined
the following parameters of the monitored group: patient´s gender and age, site of primary
malignancy, location and character of the effusion. We evaluated procedures performed and
median survival times. We also included those patients who were alive at the time of the
study. 

Talc pleurodesis, as the most common palliative procedure in patients with MPE, is per-
formed at our clinic in two ways – by administering a solution of talc through the chest
drain or intrapleural administration of talc poudrage during VATS. When administering talc
through the chest drain, the patient must initially undergo a thoracic drainage with eva -
cuation of pleural effusion. When the daily production into the chest drain is below 150 ml,
we carry out a controlled chest X-ray and a subsequent talc pleurodesis. We administer talc
via a drain using 4g of sterile talc diluted in 50 ml of physiological saline. The chest drain
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is clamped for 4 hours and the patient is positioned for at least every half an hour. If the
production into the drain is less than 150 ml by the next day, we remove the chest drain.
During the administration of talc we give the patient analgesics. There may be transient
dyspnoea, pain, fever, or other flu-like symptoms. The second option of talc pleurodesis is
its administration through videothoracosopy. In most cases, videothoracoscopy is per-
formed through 2 ports. After evacuation of fluidothorax, possibly, disruption of adhesions
or pleural biopsy, we insufflate the talc poudrage from an original sterile bottle. The advan-
tage of this method is the evacuation of fluidothorax with talc plurodesis in one step, the
disadvantage is the need for general anesthesia. 

The data were explored and analyzed using R Core Team ver. 4.0.2, with the aid of
libraries gtsummary, survival, and survminer. The null hypothesis of no difference between
two surgical curves was tested by a log-rank test. P-value below 0.05 was used to imply
statistical significance. We used the non-parametric Kaplan-Meier method for the sur-
vival analysis. The obtained data were correlated with data in published foreign studies.
The retrospective study was approved by the Ethics Committee of JFMED CU (protocol No.
75/2019).

RESULTS

The retrospective study included 207 patients who were hospitalized for present fluidotho-
rax. There were created 6 groups. The largest group consisted of malignant pleural effusions
(32%), followed by paramalignant effusions (27%) and exudates associated with inflamma-
tion (17%). A separate group consisted of „other and not otherwise specified effusions“ (14%;
transudates in congestive heart failure, hepar cirrhosis, abscesses, effusions in rheumatoid
arthritis, abnormal cytological findings without manifestation of acute inflammation or
malignancy). Another group consisted of effusions of non-tumor etiology of hemorrhagic
character (6%; most often post-traumatic) and effusions of empyema character (5%). 

The group of malignant effusions consisted of effusions in which a primary or secondary
pleural tumor was detected by a pleural biopsy or cytology. The diagnosis of pleural carci-
nosis was supported by a positive videothoracoscopic finding. There were included 67
patients (32 male and 35 female) with an average age of 62.3 years (65.4 for men and 59.4
for women). Thirty-five effusions were right sided (52,2%), 27 were located in the left
hemithorax (40,3%), and 5 were bilateral (7,5%). The most frequently diagnosed primary
malignancy was lung cancer in 25 patients (37%), followed by breast cancer in 14 patients
(21%), kidney cancer in 6 patients (9%), and malignant mesothelioma in 5 patients (7,5%).
In 5 patients (7.5%) no primary tumour was identified. Other causes and characteristics of
the group are shown in Tab. 1.

The number of patients with paramalignant pleural effusion was 55 (33 men and 22
women). The mean age was 66.2 years (66.6 for men and 65.5 years for women). Lung can-
cer occurred in 14 patients (25%), breast cancer in 10 patients (18%). Tumors of the gas-
trointestinal tract accounted for 13% (7 patients), pancreatic cancer for 11% (6 patients),
renal cancer for 9,1% (5 patients), gynecological cancer for 5,5% (3 patients), and lymphoma
for 7,3% (4 patients). Other concomitant malignancies (prostate cancer, gastrointestinal
cancer, liver cancer, myeloma, bladder cancer, unknown origin) were present in one case of
each type of these malignancies.  

In our study the performed procedures in patients with MPE were evaluated (Fig. 1). VATS
procedures were performed in 48 cases (72%), of which 38 cases with macroscopically pleu-
ral carcinosis were supplemented by a talc pleurodesis (57%). In 10 patients (15%) VATS
and drainage without talc supplementation was performed. Drainage and subsequent talc
pleurodesis (talc slurry) were performed in 10 patients (15%) and drainage only in 6
patients (9%). Due to a high daily production into the drain, 16 patients were discharged
with the chest tube left on the Heimlich valve and pleurodesis was performed later. Because

A C T A  M E D I C A  M A R T I N I A N A  2 0 2 1   2 1 / 1 15



of the primary disease and performance status of the patient, therapeutic puncture was
performed once with an improvement of the condition. For the ambiguous thoracoscopy
with pleural biopsy (suspected mesothelioma), there was indicated a thoracotomy with a
confirmation of this diagnosis. A second thoracotomy was performed in a patient with adhe-
sions in the pleural cavity and a tumor of unknown origin in the pulmonary hilum.
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Table 1. Primary malignancy, sex, mean age, and median survival in patients with MPE

Malignancy type

Lung 

Breast 

Renal

Mesothelioma

Gynecological 

Gastrointestinal 

Liver

Prostate 

Thyroid 

Salivary gland 

Melanoma

Hematologic

Prostate

Unknown origin

Total 
(n=67)

25 (37%)

14 (21%)

6 (9%)

5 (7.5%)

3 (4.5%)

2 (3%)

1 (1.5%)

1 (1.5%)

1 (1.5%)

1 (1.5%)

1 (1.5%)

1 (1.5%)

1 (1.5%)

5 (7.5%)

Mean age 
(years)

65

59

62

66

61

54

46

79

69

67

67

65

78

53

Median survival 
(days)

341

301

131

458

26

328

151

226

219

256

12

6

192

442

Female 
(n=35)

13

14

–

2

3

1

1

–

–

–

–

–

–

1

Male
(n=32)

12

–

6

3

–

1

–

1

1

1

1

1

1

4

Fig 1. Performed interventions in patients with MPE during hospitalization



We further analyzed the survival of patients with MPE from the date of the intervention.
In our study an overall one-year survival from the date of the intervention was achieved by
37% of the patients with MPE (n=25). We recorded 2 deaths during the hospitalization. The
median survival time in malignant pleural effusion was 301 days (95% CI 207-389 days).
The median survival time was 341 days (95% CI 102-499) for lung cancer patients and 301
days (95% CI 235-NA) for breast cancer patients. Patients with mesothelioma tended to
have a longer survival and we recorded worse survival in gynecological-urological malig-
nancies, malignant melanoma, and hematologic malignancy (Tab. 1). Fig. 2 represents the
Kaplan-Meier survival analysis with the probability of survival in malignancy type (lung and
breast cancer).

A C T A  M E D I C A  M A R T I N I A N A  2 0 2 1   2 1 / 1 17

Fig. 2 Kaplan-Meier survival curves for lung and breast cancer

Talc pleurodesis via VATS was performed in 38 patients with a median survival of 341
days (95% CI 256-859 days). Talc slurry pleurodesis was performed in 10 patients with a
median survival of 91.5 days (95% CI 64-NA). The survival times appear to be better after
VATS pleurodesis, which may be related to the number of interventions performed and also
to the fact that patient should have a good performance status and ability to undergo the
procedure under general anesthesia. Fig. 3 shows a Kaplan-Meier curves for procedure type
and compares probability of survival in two groups.



DISCUSSION

In our study MPEs were most commonly caused by a primary lung or breast cancer.
Compared with data in the literature reporting malignant lymphoma as the 3rd most com-
mon malignity in patients with MPE [2, 6–8], our study had a higher rate of renal carcino-
ma and malignant mesothelioma (Tab. 1). Paramalignant effusions represent a group in
which the propagation of malignant cells in the pleural effusion or pleural histology was not
demonstrated. In our group of patients, for example, these were tumors of the gastroin-
testinal tract and pancreas, in which fluidothorax was present.

The median survival in MPE is ranging from 3–12 months, but can vary significantly
according to the performance status of the patient, cell type, staging, and whether a
chemosensitive malignancy is present [19]. Some studies report a worse median survival for
lung cancer than for breast cancer [9, 21]. In our study the median survival time was 301
days in breast cancer and 341 days in lung cancer patients from the day the intervention
was performed (Tab. 1). 

Videothoracoscopic procedures with pleurodesis and a median survival of 341 days were
the most frequent treatment option of MPE in our study. Foreign studies recommend talc
pleurodesis as the treatment of choice for patients with symptomatic MPE. Using long-term
indwelling pleural catheters could be an alternative to talc pleurodesis (mostly in patients
with trapped lungs or short life expectancy) [20, 22]. The data suggest that thoracoscopic
talc poudrage (via VATS or medical thoracoscopy) may be slightly more effective than the
slurry for MPE pleurodesis [23]. The treatment depends on factors such as performance sta-
tus, presence of lung reexpansion following pleural drainage, or expected survival [24]. 
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Fig. 3 Kaplan-Meier curves for intervention types



There are some limitations of this study, as we did not consider the comorbidities of the
patient, the treatment of the primary tumour, effusion reccurence, or the prognostic fac-
tors. It is stated that the patients receiving first- or second-line systemic treatment have
been reported to have a higher risk of MPE recurrence compared to the patients who under-
went the treatment of MPE before the systemic treatment [25].

CONCLUSION

The results of our retrospective study show that the choice of the therapeutic approach is
adapted to the expected survival of the patient. Procedures leading to the shortest hospital
stay and the lowest postoperative morbidity should be reserved for patients with the shortest
expected survival. Videothoracoscopic procedure with pleurodesis is the effective treatment
for patients with symptomatic MPE with good performance status, presence of lung reex-
pansion following pleural drainage, or expected survival. The new therapeutic approaches
and recommendations have grown but the management of MPE may vary from country to
country. Despite advances in therapeutic options, the prognosis remains poor and mortali -
ty high. MPEs require sufficient attention and proper management, as they occur in routine
clinical practice.
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A b s t r a c t

3,4-methylenedioxymetamphetamine (MDMA), also known as “ecstasy”, “tulips”, or “Molly”, is an increasingly
used "recreational drug" particularly among teenagers and young adults along with the widespread conviction that
MDMA is a “safe drug". The reason for this substance being abused is a desire for closeness to other people, de -
velop a greater tolerance of their views and feelings, and even to touch them physically. According to these effects
MDMA is classified also as an “empatogenic” or “entactogenic”.  Although MDMA is used for the above-mentioned
socially acceptable purposes, in many individuals the drug usage is followed with side-effects varying from mild to
severe, potentially even life-threatening. One of the most significant complication of MDMA intoxication is hyper-
thermia in the consumer. Authors presented a case of MDMA toxicity with severe hyperthermia (42 ºC) with a fatal
outcome to the ecstasy-influenced subject. The aim of this article is to describe the effects of ecstasy, the "rec -
reational drug" widely used in local pubs, dance clubs, and during open air festivals, even in the Slovak Republic.

Keywords: 3,4-methylenedioxymethamphetamine, MDMA, ecstasy, hyperthermia, drug toxicity 

INTRODUCTION

3,4-methylenedioxymethamphetamine (MDMA), commonly known as “ecstasy”, is a ring-
substituted amphetamine derivative with stimulant and hallucinogenic properties, used as
a popular "recreational drug" (1, 2). Effects, for which such a psychoactive substance is
usually used by young people, are experiences of a relaxed, euphoric state characterized by
increased empathy, openness, communication, and tranquility (2). MDMA as a "dance drug"
is linked with attendance at “raves”, all-night dance events with fast-paced electronic music
(2). Mood-enhancing properties of this psychoactive substance could be summarized in the
3 Es: energy, empathy, and euphoria (3). Although MDMA is often considered as being a “safe”
drug, use of this stimulant is associated with significant morbidity and mortality (3, 4).
Typical "recreational" doses of MDMA are 1 to 2 mg/kg. The onset of effects occurs between
30 and 60 minutes after ingestion (2). The side-effects of ecstasy vary from mild to severe,
potentially life-threatening. Mild clinical symptoms and signs seen with MDMA are tachy-
cardia, mydriasis, feeling of dry mouth, profound sweating, and bruxism (jaw clenching) (3).
Severe adverse reaction as hyperthermia, seizures, hypertensive crises, cardiac dysrhythmias,
metabolic disturbances, disseminated intravascular coagulation (DIC), rhabdomyolysis,
acute kidney or liver failure, cerebrovascular episodes, psychiatric disturbances, or accidents/
injuries can lead to fatalities related to MDMA intoxication (3, 4, 5). The authors report a
case of a young man who consumed MDMA and within a short time developed hyperther-
mia, delirious behavior, and seizures leading to death. The aim of this article is to point out
the side-effects of such an “innocent" drug, popular even in Slovakia. 
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CASE REPORT

A 23-year-old previously healthy male was admitted to the emergency department after a
sudden onset of generalized seizures at a local rave party. The consuming of any illicit drugs
by the subject was denied by his friends. There was seriously pronounced verbal and
brachial aggression, agitation, and seizures escalated into the patient´s consciousness dis-
orders (Glasgow coma scale of 8) prior to the hospital admission. Initial vital signs revealed
an oral temperature of 42ºC, a heart rate of 130 beats per minute with a blood pressure
drop to 100/70 mm Hg. Initial blood glucose was 4.2 mmol/l. Physical examination showed
hot sweaty skin with diffuse intermittent myoclonic activity and mydriasis with massive
conjunctival hyperaemia. After arrival to the hospital the patient´s condition dramatically
worsened, accompanied by profuse vomiting, sudden quantitative decrease of conscious-
ness (Glasgow coma scale of 3), and cessation of vital functions. The skin of the victim was
mottled with marked cyanosis on the upper part of the body. The patient underwent force-
ful resuscitation involving endotracheal intubation, after 45 minutes of resuscitation efforts
the patient was declared dead. Urine toxicology screening for drugs of abuse was not per-
formed by paramedics or ambulance before his death. The cause of death in the presented
case was hyperthermia by lethal MDMA intoxication.
Autopsy 

The external examination revealed upper body part cyanosis with demarked multiple
petechial haemorrhages localised mainly on the victim’s torso. The internal examination
revealed gross congestion and oedema of all internal organs (brain 1,620 g, right lung 1,020 g,
left lung 730 g). All other macroscopical findings were in accordance with the patient´s age
as well as histopathological findings which were non-specific (interstitial myocardial oedema,
massive pulmonary oedema, brain oedema).
Toxicology

Post-mortem forensic toxicology revealed elevated serum concentrations of 3,4-methyl-
enedioxymethamphetamine (MDMA) (437 ng/ml) and 3,4-methylenedioxyamphetamine
(MDA) (398 ng/ml). Urine toxicology screen for psychoactive substances was positive for
amphetamine (AMP), methamphetamine (MET), and 3,4-methylenedioxymetamphetamine
(MDMA).

DISCUSSION

3,4-methylenedioxymethamphetamine (MDMA) is a ring-substituted derivative of me tham -
 phe tamine (Fig. 1). It was first synthetized in 1914 and later, in the 1970s, was evaluated
as an adjuvant treatment to the psychotherapy. MDMA was becoming widely available
recreationally since then. Therefore, in 1985 the drug was placed by U.S. Drug Enforcement
Administration on Schedule I of controlled substances (6).

MDMA is usually taken orally in the form of tablets or pills. Less frequently, it can also
be administered intravenously or by “snorting” the powder. Ecstasy is sold commonly as
tablets of various colours weighing 50–150 mg, stamped with a wide variety of symbols.
The chemical composition of tablets varies based on MDMA content. Many ecstasy tablets
contain psychoactive substances other than MDMA such as dextromethorphan, ampheta-
mine, methamphetamine, ketamine, or caffeine. Thus, a drug sold as “ecstasy” may be
MDMA but also MDEA (methylenedioxyethylamphetamine), MDA (methylenedioxyamphe -
ta mine), MPA (para-methoxyamphetamine), MBDB (3,4-methylenedioxy-phenyl-N-me thyl -
bu tanamine), ephedrine, or mixtures of these as showed by analysis of several different
laboratories. Tablets containing 60–80 mg of MDMA are considered as a high-quality sub-
stance (5, 6). 

Desired effects after ingestion of typical "recreational" dose of MDMA (50–150 mg) appear
within 30 to 60 minutes and last for 4 to 6 hours. A peak plasma concentration of MDMA
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is reached approximately 2 hours after the oral administration (2, 6). The plasma half-life
of MDMA is about 8 to 9 hours. MDMA and its first metabolite, MDA (methylenedioxyam-
phetamine), are pharmacologically active but the hydroxylated metabolites probably do not
significantly contribute to the overall effects of the drug (5). MDMA causes the release of the
monoamine neurotransmitters (serotonine, noradrenaline, dopamine) in the central ner vous
system. Anyway, MDMA acts also by binding to and inhibit their reuptake inhibitors at the
synapse, principally serotonin. The result is an acute increase in the intra-synaptic con-
centration of these neurotransmitters, followed by a rather lengthy period of depletion. The
mentioned compounds are involved in the control of mood, sleep, autonomous nervous sys-
tem, as well as in the central control of thermoregulation (7, 8). MDMA effects lead to the
activation of mechanisms that conserve and generate the heat and serotonin syndrome is
probably the most extreme of these effects (3). Increase of cortisol, prolactin, and adreno-
corticotropic hormone blood levels has been shown after MDMA administration and it has
been suggested that prolactin may be responsible for the emotional closeness feeling, simu -
lating post-orgasmic state (9). 

Physical effects as endurance, sense of energy, sexual arousal, and wakefulness are accom-
panied by psychological effects described as a sense of euphoria, well-being, sharpened
sensory perception, greater sociability, and close feelings to other people (entactogenicity of
MDMA). In summary, the desired effects for which the drug is used are similar to other
amphetamines (e.g. methamphetamine) and hallucinogens (LSD) (5, 6). 
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Side-effects of MDMA vary from mild symptoms (tachycardia, trismus, bruxism) to those
that are rare but potentially life-threatening. These are not clearly dose-dependent but
could be interpreted as idiosyncratic (2). Hence, even a small increase in dosage may carry
a risk of serious toxicity. The most important MDMA-induced life-threatening reaction is
hyperthermia that can lead to rhabdomyolysis, DIC, and acute renal failure. The increased
muscle activity (seizures, jerky spasms of the whole body) for dozens of minutes, together
with a direct action of the drug on the thermoregulatory system, result in an extensive
increase of body temperature, whereas high ambient temperature, exertion (e.g. prolonged
high-energy dancing before an attack of hyperthermia), and dehydration may act as addi-
tional permissive factors. Thus, most of the severe morbidity and mortality associated with
MDMA use can be attributed to hyperthermia effects (2). Although the side-effect of MDMA
consumption could be hypertension, on the other side hyperthermia could lead to vasodi-
latation result in hypotension except from the fact high body temperature cause perma-
nent damage of brain regulation centers. One hypothesis of the user´s susceptibility for
hyperthermia suggests possible defective metabolism of the drug in organism (4, 5, 10).
The process of biotransformation of MDMA takes part mainly in the liver, largely by the
hepatic cytochrome-P450 isoform CYP2D6. Some of different enzymes involved in the
degradation of MDMA appear to be saturated at relatively low drug concentrations. Hence,
when these enzymes are saturated and MDMA dose is increased, disproportional enhance-
ment in blood and brain concentrations of the drug occur. As 5–9 % of Caucasians dis-
plays genetic polymorphisms of CYP2D6, this part of population is being suspected to be
at a higher risk of acute MDMA toxicity. Unfortunately, the genetic testing of patients
intoxicated by ecstasy has not been carried out (2, 3, 11). Another possible cause of toxi-
city of MDMA are ecstasy pill contaminants, so negative drug screen for any additional
substances must be interpreted cautiously. There may be present co-ingestants that are
not typically detectable (e.g. lysergic acid diethylamide, LSD) or may not be tested for (e.g.
cocaine, ketamine) (11). 

In the presented case the toxicology examination revealed the serum concentration of
MDMA (437 ng/ml) significantly higher than the usual "recreational" dose (100-150 ng/ml).
Lethal serum concentration ranges between 500 ng/ml-10,000ng/ml, but many authors
point out the degree of the seriousness depends likewise on factors other than the drug con-
centration itself (2, 5, 6). The higher concentration of the first metabolite MDA (398 ng/ml)
declared a prolonged metabolic degradation of the drug in the body. The delayed desirable
drug effects (about 1–2 hours) may lead to a repeated use of MDMA, which means a con-
sequently increased dosage before the onset of the desired effects, which may appear
already in the level of intoxication. According to the testimony of the friends of the deceased
there was a suspicion of adding a foreign substance into his beverage by an unknown per-
son, which should be legally considered as a criminal act. The physical properties of ecsta-
sy allow only a partial dissolution of the powder form of MDMA in water together with a sig-
nificant change in the taste of the beverage. Thus, an involuntary consumption of ecstasy
dissolved in any kind of beverage seems very unlikely.

The presented case of fatal outcome of ecstasy overdose in a young man presented by the
authors points to a rare but severe MDMA-induced toxicity, in contrary with the mistaken
belief in the safe use of MDMA. The dangerous trend of ecstasy (MDMA) consumption as a
“recreational drug” is widely accepted among young adults and teenagers, even in the
Slovak Republic. According the Annual Report of National Criminal Agency (NAKA) of the
Ministry of Inferior of the Slovak Republic, there were 2,370 pills of ecstasy seized in
Slovakia by the police authorities in 2017 (12). However, high this number seems to be, it
represents only a "peak of an iceberg" of the Slovak drug scene. Emergency doctors and
physicians should be alert to the existence of ecstasy drug in the Slovak Republic, realize
the growing tendency of using that drug within the youngsters at specific occasions, and
recognize its extremely dangerous side-effects threatening health or life of otherwise healthy
population of young people. 
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A b s t r a c t

Background: Melanoma is a very heterogeneous human neoplasm. In addition to four major (conventional) his-
tologic subtypes a number of uncommon variants do exist. 

Objective: An unusual case of a spindle cell melanoma (SCM) containing a demarcated nodule of conventional
epitheliod cell melanoma component is described.      

Material and Methods: A 71-year-old man manifested with a protuberated ulcerated skin tumor arising on the
right forearm. The resected biopsy was analyzed immunohistochemically with a variety of anti-human antibodies.  

Results: The tumor consisted of a highly cellular mass of spindle-shaped cells without any significant intratu-
moral fibrosis. In addition, a nodule of epithelioid cell tumor component was present within the lesion. The spindle
cell component showed a disperse reactivity for S100 protein and was negative for other melanocytic markers. It
exhibited a very high mitotic activity and proliferation Ki-67 index. No melanin pigment was detected. In contrast,
the epithelioid cell component was strongly positive for S100 protein, Melan-A/MART-1, HMB-45, and PNL-2. The
mitotic and proliferation indices were much less pronounced and melanin deposits were visible. A diagnosis of a
non-desmoplastic SCM harboring a nodule of epithelioid cell melanoma component was established. 

Conclusion: SCM often posses a diagnostic dilemma because its histomorphology is atypical and its immuno-
histochemical profile may differ from other subtypes of melanomas. The present paper points out this uncommon
histopathological entity that may sometimes be encountered in dermatopathological practice and that requires
more complex diagnostic approach.   

Keywords: malignant melanoma, spindle cell component, epithelioid cell component, S100 protein   

INTRODUCTION

Melanoma is one of the most aggressive malignancies in humans with a high mortality
rate (1–3). Although it accounts for only 5% of all skin cancers, it is responsible for more
than 77% of skin cancer-related deaths (2). This prognostically unfavorable phenomenon is
exacerbated by the fact that the tumor has shown a rapid increase in incidence over the
last few decades (2, 4). There are four major (conventional) histologic subtypes of cutaneous
melanoma: superficial spreading melanoma, nodular melanoma, lentigo maligna/lentigo
maligna melanoma, and acral lentiginous melanoma (1, 5). Although this classification has
been accepted by many over the years, its artificiality and limitations have clearly been
documented (5). In fact, melanoma is one of the most heterogeneous and complex human
neoplasms (5). Consequently, on a regular basis one encounters melanomas that are diffi-
cult to categorize as one of the four major subtypes (5). A number of uncommon and un -
usual histologic variants have been described until now (Table 1) (5–7). Separating them
from conventional subtypes mainly serves to remind pathologists of the morphologic diver-
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sity of melanomas and to point out diagnostic pitfalls (6). The recognition and delineation
of both conventional and less common variants of melanoma correspond to a wide range of
clinical, microscopic, genetic, and molecular phenotypic characteristics (5).
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Table 1 Classification scheme of histological subtypes and variants of malignant melanoma. (5–7)

A. Major (conventional) histologic subtypes

1. superficial spreading melanoma
2. nodular nelanoma
3. lentigo maligna/lentigo maligna melanoma
4. acral lentiginous melanoma

B. Uncommon histological subtypes and variants

spindle cell melanoma
desmoplastic melanoma
neurotropic melanoma
nevoid melanoma
minimal-deviation melanoma
equine/animal-type melanoma
malignant blue nevus

metaplastic melanoma
baloon cell melanoma
signet-ring cell melanoma
myxoid melanoma
small cell melanoma
rhabdoid melanoma
angiotropic melanoma

Melanomas with predominant spindle cell morphology comprises a spectrum of tumors.
If associated with a marked fibrous stroma throughout the invasive component, they are
designated desmoplastic melanoma (6). If intraneural and/or perineural invasion is promi-
nent and a neuroma-like growth pattern is present, the term neurotropic melanoma may be
applied (6). If the tumor does not have any of these features, it is called spindle cell mela-
noma (SCM), not otherwise specified (or non-desmoplastic SCM) (6). The main diagnostic
problem related to melanomas with predominant spindle cells is their potential confusion
with various types of sarcoma or sarcomatoid carcinoma (6). In this journal an interesting
case of a desmoplastic melanoma has been recently published by Adamicova et al. (8).
Herein, another unusual case of a non-desmoplastic SCM containing a demarcated nodule
of conventional epitheliod cell melanoma component is described.      

CLINICAL SYNOPSIS

A 71-year-old man manifested with a painless slow-growing tumor of the skin arising on
the right forearm. On physical examination it appeared as a well-defined protuberated light-
brownish tumor mass. A presumptive clinical diagnosis was a hemangioma. A total surgi-
cal extirpation of the lesion was carried out at the Surgical Outpatient Department.  

MATERIAL AND METHODS

The formalin-fixed resected biopsy consisted of the skin and subcutis (25 x 20 mm) with
a prominent dome-shaped ulcerated tumor measuring 17 x 14 mm. The specimen was pro-
cessed into six paraffin-embedded tissue blocks which were stained with hematoxylin-eosin
(H&E). Selected sections were then analyzed immunohistochemically with a variety of anti-
human antibodies (see below).  



PATHOLOGY RESULTS

Histology revealed a protuberated tumor with an extensive ulceration and a necrotic detritus
at the base of the ulcer. It consisted of a highly cellular mass of atypical, gently eosinophilic
spindle-shaped cells in a fascicular growth pattern without any significant intratumoral
fibrosis (Figure 1). They showed vesicular cigar-shaped nuclei and numerous mitotic fi -
gures. In addition, a circumscribed nodule of epithelioid cell tumor component was visible
within the lesion (Figure 2). This cell population had abundant, slightly basophilic cyto-
plasm with large round nuclei and prominent nucleoli and contained much less mitotic fi -
gures. At first glance, the two components were histologically clearly different, albeit both
were undoubtedly malignant. A further analysis confirmed not only distinct histomorpho-
logy but also differences in the immunophenotype, mitotic and proliferation rates, and a
presence of melanin. They are described in detail in the Table 2. Briefly, the spindle cell
component, which comprised the vast majority of tumor tissue, showed a disperse reac -
tivity for S100 protein (Figure 3) and was negative for other melanocytic markers, i.e.
Melan-A/MART-1 (Figure 4), HMB-45 (Figure 5) and PNL-2. It exhibited a very high mitotic
activity and proliferation Ki-67 index (Figure 6). No melanin pigment was detected (Fonta -
na-Masson staining). In contrast, the epithelioid cell component was strongly positive for
S100 protein, Melan-A/MART-1, HMB-45, and PNL-2. The mitotic and proliferation indices
were much less pronounced and melanin deposits were visible. Both tumor parts were posi-
tive for vimentin and negative for polyclonal cytokeratins (AE1/AE3), high molecular weight
cytokeratins (HMWCK), CK5/6, p63, desmin, α-smooth muscle actin, and CD34. In the
contex of overall histopathology and immunoprofile, a final diagnosis of a non-desmoplas-
tic SCM harboring a nodule of conventional epithelioid cell melanoma component was
established. Other prognostic parameters (not listed in the Table 2) were as follows: Breslow
index 6.9 mm, vertical growth phase, Clark's level V, tumor-infiltrating lymphocytes and
regression absent, lymfovascular invasion absent, perineural spreading present, and tumor
microsatellite present. DNA isolated from the formalin-fixed and paraffin-embedded tissue
(FFPE) material using Cobas® DNA Sample Preparation Kit was tested for the presence of
the most common somatic mutations V600E, V600D, V600E2, and V600K of the BRAF
gene. DNA was isolated from both histological components of the tumor separately. The
testing was carried out at cobas® Z480 platform (Roche Molecular Systems, Inc., CA, USA)
using CE-IVD cobas® 4800 BRAF V600 Mutation Test Kit (Roche Molecular Systems, Inc.,
CA, USA) following the manufacturer´s instructions. These mutations can be detected with
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Fig. 1 Highly cellular mass of mitoti-
cally active spindle-shaped neoplastic
cells. (H&E, magnification 40x)



a sensitivity of ≥ 5% mutant sequences in the background of wild-type DNA. The evaluation
of the presence of the mutation was automatic using cobas® 4800 version 2.1 software fol-
lowing the manufacturer´s instructions. A molecular testing for BRAF gene mutations
showed negative results in both tumor components. 

After sending the final result of the pathologist's report, the authors have not had any
information about further clinical management of the patient, but this matter was not a goal
of this paper.
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Fig. 2 Interface between a spindle cell
component (left black arrow) and a
nodule composed of epithelioid cell
population (right white arrow). (H&E,
magnification 40x)

Table 2 Summary of selected findings in both tumor components. (mf/1mm2 – number of mitotic fi -
gures per 1mm2, * both typical and atypical mitoses were calculated)  

Parameter

proportion of tumor mass

mitotic rate

Ki-67 index

ulceration

melanin pigment

necrosis

S100 protein

melan-A, HMB-45, PNL-2

BRAF mutation

Epithelioid cell component 

10 %

7 mf*/1mm2

25 %

absent

present

absent

diffuse expression

diffuse expression

negative

Spindle cell component

90 %

> 25 mf*/1mm2

90 %

present

absent

absent

disperse expression

negative

negative
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Fig. 3 S100 protein expression. Diffuse
strong positivity in epithelioid cell com-
ponent (right white arrow) and disperse
positivity in spindle cell component (left
black arrow). (magnification 40x)

Fig. 4 Melan-A/MART-1 expression.
Diffuse strong positivity in epithelioid
cell component (right white arrow),
while spindle cell component is 
completely negative (left black arrow).
(magnification 20x)

Fig. 5 HMB-45 expression. Diffuse
strong positivity in epithelioid cell com-
ponent (right white arrow), while spindle
cell component is completely negative
(left black arrow). (magnification 20x)



DISCUSSION

Spindle cell melanoma is an uncommon histologic variant of malignant melanoma com-
posed of spindled neoplastic melanocytes arranged in sheets and fascicles (6,9,10). In rou-
tine biopsy practice this term serves as an umbrella term for non-desmoplastic spindle cell
and desmoplastic melanoma category. Its incidence has been variably reported between
3–14% of all melanoma cases (including desmoplastic melanoma) (9). However, an accurate
occurrence is difficult to estimate. In a study of Minarikova et al. (4) no SCM variant has
been mentioned among 112 new cases of malignant melanoma registered at the Skin
Cancer Department at the Martin University Hospital in year 2017. The results may depend
on the age distribution, sex, and ethnicity of the given study cohort. Non-desmoplastic SCM
occurs more frequently in men with a median age of 66–68 years (9,10), agreeing with our
observation. In contrast to desmoplastic melanoma, which arises more frequently on the
head and neck region (1,8,10), non-desmoplastic SCM can occur essentially anywhere on
the body, most often on the trunk (10). The diagnosing of SCM is usually challenging and
awareness of its clinical and histopathological features as well as immunohistochemical
markers are essential to reach the correct diagnosis (9). As a distinct nosologic entity, the
SCM brings several diagnostic pitfalls. First, since it usually lacks melanin pigment it gross-
ly mimics other amelanotic lesions (6,9). In fact, amelanotic melanomas are great masque-
raders that can mimic a range of skin pathologies including inflammatory lesions and also
benign tumors such as hemangioma, pyogenic granuloma, lichen planus-like keratosis, or
intradermal nevus that are not routinely excised (11). That is probably why the present case
was also clinically considered a benign tumor, i.e. hemangioma. Second, the histopatholo-
gic features of SCM are often confused with those of other mesenchymal or epithelial neo-
plasms (9). Therefore, because of their atypical histomorphology, spindle cell and desmo-
plastic melanomas may reveal their identity as melanoma only after a first set of adjunct
tests, typically including immunophenotyping (10). Third, although an immunohistochem-
istry is a crucial tool in distinguishing SCM from other malignancies, the SCM may show
an unusual immunophenotype and even be negative for classic melanocytic markers (10).
Those that are more specific for conventional melanoma generally show poor sensitivity for
SCM lesions. American investigators (12) reviewed a series of papers that studied markers
for their capacity to detect spindle cell and desmoplastic melanomas. Among them, the S100
protein showed a sensitivity of 98.7%, but the rates of positive staining for Me lan-A/MART-1
and HMB-45 were only 21.6% and 17.6%, respectively (12). Newer antibody PNL-2 have not
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Fig. 6 Ki-67 antigen expression.
Proliferation index is much more 
pronounced in spindle cell component 
(left black arrow) than in epithelioid 
cell component (right white arrow). 
(magnification 20x) 



yielded more promising results. In a study of Busam et al. (13) only 1 of 13 desmoplastic
melanomas (7.7%) reacted with PNL-2. In this regard, the S100 protein is by far the most
reliable marker. The present case is excelent for demonstrating the different immunophe-
notypes of two distinct melanoma variants within a single lesion. Such cases are quite
uncommon in dermatopathologic practice. Particularly the presence of a conventional
nodular epithelioid melanoma component exhibiting a typical positivity for all melanocytic
markers was very helpful for establishing the final diagnosis. The coexistence of two histo-
logic variants of melanoma within a single lesion is a consequence of intratumor phenotypic
heterogeneity. It has been well documented (1, 14, 15) that the mutation rate of melanoma
is very high and it strikingly increases with tumor progression. A high number of clones
harboring various mutations contribute to an exceptional level of intratumor diversity in
melanoma. Even metastases may originate from different subclones of the primary lesion
(14). In our case there were undoubtedly at least two different neoplastic cell clones.
Further research addressing this issue is very perspective since levels of tumor hetero-
geneity in advanced-stage melanomas hinder accurate diagnosis and effective treatment
and adversely affect a personalized cancer medicine strategy. Currently, the only biomar ker
that predicts a therapeutic response to so called target therapy in advanced melanoma is a
BRAF gene mutation status (15). Targeted therapy with BRAF inhibitors is associated with
significant long-term treatment benefit in patients with BRAF-mutated melanoma (15).
Therefore, molecular testing for BRAF mutations is a priority in determining the course of
therapy. Although the BRAF V600 mutations have been detected only in 31% of spindle cell
and 5% of desmoplastic melanomas (10), given the treatment implications, it argues for
standard BRAF testing even in such uncommon melanoma subtypes. 

CONCLUSION

Spindle cell melanoma often posses a diagnostic dilemma because its histomorphology is
atypical and its immunohistochemical profile may differ from other subtypes of melanomas.
The present paper points out this uncommon histopathological entity that may sometimes
be encountered in dermatopathological practice and that requires more complex diagnostic
approach.   
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