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Our long-term effort is to gradually acquire for the journal European
significance and be included in international databases. Starting

with issue No. 4 in 2016, the journal accepted the Harvard style

of referencing, and changed guidelines for the authors. The aim of the
changes was to move closer to the standard in international journals
published in English in the area of health and helping professions.
The editors are aspiring for registration in other relevant international
databases. Since last 2020 the journal has published all articles

in English only.
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was established in 2006 at Faculty of Health and Social Work blessed to

P. P. Gojdi¢ in Presov and St. Elizabeth University College of Health and
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international in 2009. The journal was published and distributed in the
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Since 2011, the journal is published both in print and as electronic
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Laboratory Medicine, but also helping professions such as Social Work
or Pedagogy. Collaboration with Faculty of Health and Social Work

of Trnava University in Trnava was initiated.
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Introduction: The aim of this study was to investigate the effect of post-COVID syndrome on the nervous and sensory
system. The disorders occur in the central nervous system (CNS) and the peripheral nervous system (PNS). There are
neurological, sensory, musculoskeletal, and neuropsychiatric disorders after COVID-19. The aim was to review recent
publications and to determine the correlation between the disorders after overcoming COVID-19 and the dynamics and
persistence of structural brain changes on MRI.

Materials and Methods: We present a review and analysis of the impact of COVID-19 on the nervous and sensory system.
COVID-19 induces long-lasting neurological, sensory, musculoskeletal, and neuropsychiatric disorders. MRI brain scans show
structural changes that result in neurological, sensory, and neuropsychiatric disturbances after COVID-19. The disturbances
persist for months or years after COVID-19.

Results: Neurological symptoms with structural changes (MRI) of the brain continue to persist eight months after infection
and may cause severe psychiatric disturbances. GBS can confirm PNS and exclude a disorder in the CNS.

Conclusion: A proportion of patients after SARS-CoV-1 and MERS infection do not return to a normal quality of life
and experience neurological and psychiatric complications years after acute infection after overcoming COVID-19. They
may have neurological, sensory, musculoskeletal, or neuropsychiatric disorders. Age over 65 years, chronic lung disease,
cardiovascular disease, hypertension, diabetes, and obesity are risk factors for complications related to SARS-CoV-2
infection. After COVID-19, a brain MRI scan causes structural changes that result in neurological, sensory, musculoskeletal,
and neuropsychiatric disorders that last for a long time.

Keywords: Post-COVID syndrome, nervous and sensory system, musculoskeletal and neuropsychiatric disorders, structural
changes MRI brain.

Uvod: Zistit vplyv postcovidového syndrému na nervovy a senzoricky systém. Poruchy sa vyskytuju v centrdlnom nervovom
systéme (CNS) i periférnom nervovom systéme (PNS). Po prekonani COVID-19 sa objavuji/pretrvavaju neurologické,
senzorické, muskuloskeletalne a neuropsychiatrické poruchy.

Ciel: Cielom bolo preskimat najnovsie publikdcie a ur¢it koreldciu medzi poruchami po prekonani COVID-19 a dynamikou
a pretrvavanim $trukturdlnych zmien mozgu na MRI.

Materialy a metédy: Predstavujeme prehlad a analyzu vplyvu COVIDu-19 na nervovy a senzoricky systém. COVID-19
vyvolava dlhodobé neurologické, senzorické, muskuloskeletdlne a neuropsychiatrické poruchy. Pri MRI vysetreni mozgu
vznikaju $trukturdlne zmeny, ktoré maju za nésledok neurologické, senzorické a neuropsychické poruchy po prekonani
COVID-19. Po prekonani COVID-19 pretrvavaju tieto poruchy mesiace az roky.

Vysledky: Neurologické symptémy so Strukturalnymi zmenami (MRI) mozgu osem mesiacov po infekcii nadalej
pretrvavaju, pacienti moézu mat tazké psychické poruchy. U (GBS) mozu potvrdit (PNS) a vylucit poruchu v (CNS).

Zaver: Cast pacientov po infekcii SARS-CoV-1 a MERS sa nevréti do normalnej kvality Zivota a pocituje neurologické
a psychiatrické komplikdcie az roky po akitnej infekcii po prekonani COVID-19. Mézu mat neurologické, senzorické,
muskuloskeletélne a neuropsychiatrické poruchy. Vek nad 65 rokov, chronické ochorenie plic, kardiovaskularne ochorenie,
hypertenzia, cukrovka a obezita su rizikové faktory komplikacii stvisiacich s infekciou SARS-CoV-2. MRI vysetrenie mozgu
po prekonani COVID-19 mdze zobrazit Strukturdlne zmeny, po ktorych pretrvavaji dlhodobé neurologické, senzorické,
muskuloskeletdlne a neuropsychiatrické poruchy.

KlItucové slova: Postcovidovy syndrom, nervovy a senzoricky systém, muskuloskeletalne a neuropsychiatrické poruchy,
$trukturdlne zmeny MRI mozgu.

To cite this article: Int J Health New Tech Soc Work 2022; 17(4): 107 — 114 107



Miron Sramka, Martin Polakovi¢, Eugen RuZicky
Postcovid syndrome, nervous and sensory system

Recognizing nervous system disease associated with
COVID-19 is challenging. Neurological disorders occur in the
central nervous system (CNS), and peripheral nervous system
(PNS). Inflammation alters neurotransmitters in the brain —
serotonin, norepinephrine, dopamine — that allow nerve cells
to communicate. Patients with depression have high levels
of inflammation and anxiety, a history of stress, associated
illnesses, and isolation as consequences of COVID-19. The
prevalence of neurological and mental illness in athletes has
also been confirmed by the impact of repeated blows to the
head. When studying the impact on the nervous and sensory
systemin post-COVID syndrome, it is necessary to distinguish
between complications such as hypoxic encephalopathy,
acute neuropathy including infectious, parainfectious, and
post-infectious encephalitis. After overcoming COVID-19,
complications include hyper-coagulable states, diseases of the
nervous and cardiovascular systems, metabolic, immune, and
endocrine system disorders.

The nervous system diseases associated with COVID-19
and the effects of coronavirus on the nervous system led to
neurological and psychiatric diseases (Varatharaj et al. 2020).
Changes have been described in neurodegenerative diseases,
demyelinating diseases, encephalopathies, encephalitis, ne-
uropsychiatric diseases, psychosis, neurocognitive syndro-
me type dementia, and affective disorders (Ellul et al. 2020).
Thrombosis, inflamed epithelium, and blood-brain barrier
disorders may contribute to brain damage with COVID-19.
Neurological disorders can arise as a result of a severe syste-
mic response to a viral disease outside the nervous system.
Meningitis and encephalitis associated with COVID-19 su-
ggest that SARS-CoV-2 may directly infect the nervous sys-
tem (Chen et al. 2020). Contributing factors include seconda-
ry hypoxia, cytokine-related damage, and retrograde transit
through the olfactory nerve and bulb (Kumar et al. 2020).
A proportion of patients after SARS-CoV-1 infections do
not return to a normal quality of life and experience neuro-
logical complications years after acute infection (Fotuhi et al.
2020). They may have neurological, sensory, musculoskeletal,
or neuropsychiatric manifestations (Duran et al. 2021).
Frontal lobe brain disorders are non-specific and are preva-
lent in individuals with encephalopathy (Rass et al. 2021).
Central nervous system (CNS) symptoms have been repor-
ted in 36.4 % of COVID-19 cases, peripheral nervous sys-
tem (PNS) symptoms in 8.9 %, and skeletal muscle symptoms
in 10.7 % (Collantes et al. 2021).

In a study of 63 consecutive stroke patients with NCPM,
where NCPM associated with COVID-19 was classified as

108

a case, and NCPM unrelated to COVID-19 as a control. 19/63
(28.8 %) had NCPM with COVID-19, 11/63 (17.5 %) were
hemorrhagic, and 52/63 (82.5 %) were ischemic. NCPM asso-
ciated with COVID-19 was more severe and had a higher risk
of severe disability and/or death. Patients with COVID-19
associated NCPM who developed it during hospitalization
had more severe NCPM than those who developed it during
hospitalization for NCPM (Immovilli et al. 2022).

Guillain-Barre syndrome (GBS) was the most common
neurological disorder (21.8 %), with cerebrovascular palsy
NCPM (16.4 %) and optic neuritis (Jaafar et al. 2022)
remaining latent in the nervous system for a longer period of
time after SARS-CoV-2, making it able to reactivate and cause
neurological problems (Coronado et al. 2021).

Age over 65 years, chronic lung disease, cardiovascular disease,
hypertension, diabetes, and obesity are risk factors for compli-
cations related to SARS-CoV-2 infection (Nuzzo et al. 2021).
Neurological symptoms of COVID-19 are anosmias, agene-
sis, encephalopathy, encephalitis, myelitis, GBS, plexopathy,
and cranial neuropathy (Dalakas et al. 2020). Disorders that
did not occur prior to COVID-19 occurred in one in six pa-
tients, including polyneuro/myopathy, mild encephalopathy,
parkinsonism, orthostatic hypotension associated with va-
sovagal syncope, and stroke (Rass et al. 2021). The analysis
included post-infectious neurological complications: GBS,
transverse myelitis, neuromyopathy, NCPM, encephalopathy,
optic neuritis, Opsoclonus myoclonus syndrome (OMS), ves-
tibular neuritis, myopathy, Bell's palsy, status epilepticus, and
parkinsonism (Jaafar et al. 2022). The risks in patients due to
SARS-CoV-2 acute respiratory syndrome vary according to
age and comorbidity (Varatharaj et al. 2020). The virus has
a long-standing role as an initiator of neurodegenerative di-
seases (Kumar et al. 2021) such as encephalopathy, encepha-
litis, neuropsychiatric diseases, psychosis, neurocognitive di-
sorders such as dementia, and affective disorders (Ellul et al.
2020). Neurological disorders are preceded by cough and fe-
ver, with irritability, confusion, and impaired consciousness,
associated with seizures (Bernard-Valnet et al. 2020; Sohal et
al. 2020). Seizures in patients with COVID-19 suggest viral in-
vasion of the central nervous system. A seizure is a symptom
of acute brain damage induced by hypoxaemia due to pne-
umonia. Metabolic abnormalities and septic encephalopathy
are prominent. Patients who have a history of status epilep-
ticus have a poorer prognosis. Seizure frequency may incre-
ase due to a lower threshld of irritability CNS (Coronado et
al. 2021), postinfectious status epilepticus (Jaafar, et al, 2022),
psychotic symptoms (Vollono et al. 2020), renomination
(Wong et al. 2020), immuno-compromised encephalitis with
COVID-19 infection, encephalopathy, changes in personali-
ty, behavior, cognition, impaired consciousness, delirium, co-
ma (Slooter, et al., 2020), acute disseminated encephalomye-
litis, multifocal demyelinating syndrome (Dugue et al. 2020;
Helms et al. 2020; Mao, et al. 2020; Paniz-Mondol et al. 2020;
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Zhou et al. 2020), acute hemorrhagic necrotizing encephalo-
pathy, and myelitis (Zhao et al. 2020). The causes of encepha-
lopathy in patients who have not had COVID-19 may be hy-
poxia, medications, drugs, toxins, or metabolic disorders.
The PNS disorders associated with COVID-19 are GBS, acu-
te polyradiculopathy with progressive symmetric limb weak-
ness and sensory disturbances, loss of facial nerve sensation,
dysphagia, respiratory failure (Zhao et al. 2020), ophthalmo-
plegia, ataxia and areflexia, vestibular syndrome, rhabdo-
myolysis, and Miller Fisher syndrome. Neurological disorders
are more common (Chen et al. 2020) and over time (Carfi et
al. 2020). Neuropsychiatric disorders, anosmia, agenesis, dys-
geusia, headaches, muscle and joint pain, fatigue, and brain
fog can persist for months and lead to delirium and psychosis,
inflammatory syndromes, NCPM (Rudroff et al. 2020; Mor-
gul et al. 2020; Satici, et al. 2020; Iadecola et al. 2020), heada-
ches and cognitive impairment including mental confusion,
delirium and dementia (Liotta et al. 2020). Encephalopathy
occurs in older people with pre-existing chronic illnesses
(Nuzzo et al. 2021). Cognitive decline and dementia in peo-
ple over 60 years of age with a predisposition to cerebrovascu-
lar disease, arterial hypertension, diabetes, and dyslipidemia
have a higher risk of ischemic stroke during COVID-19 (Qu-
reshi et al. 2020). PNS, acute neuropathy and polyneuropathy,
and GBS cause nerve damage with progressive loss of muscle
strength, with respiratory muscles also affected (Webb et al.
2020). When walking, weakness of the lower limbs, lack of
muscle strength in the pelvic plexus, cutaneous hyperalgesia,
drowsiness, malaise, diffuse hypotension, and weakness of the
limbs are observed. Absence of bed rest and immobilization
causes muscle decline, chronic fatigue, headaches, paresthes-
ias of the fingers, anxiety and depression. Patients with seve-
re respiratory diseases experienced dizziness, headaches, and
impaired consciousness. Acute disseminated encephalomye-
litis, multifocal demyelinating syndrome (Dugue et al. 2020;
Helms et al. 2020; Mao et al. 2020; Paniz-Mondol et al. 2020;
Zhou et al. 2020), acute hemorrhagic necrotizing encephalo-
pathy, and myelitis occurred (Zhao et al. 2020), PNS disorders
associated with COVID-19 include: GBS, acute polyradiculo-
pathy with progressive symmetrical limb weakness and sen-
sory disturbances, sensory loss, facial nerve dysfunction, vi-
sual disturbances, dysphagia, respiratory failure (Zhao et al.
2020), ophthalmoplegia, ataxia and areflexia, acute vestibu-
lar syndrome, rhabdomyolysis, and Miller Fisher syndrome.
Inflammatory eye disease may be the first sign of COVID-19.
Red eyes are a symptom of emerging tumors of the eye, or-
bit, and accessory organs (Furdova et al. 2020). Patients with
a severe form of COVID-19 had persistent feelings of physical
and mental fatigue, muscle weakness, drowsiness, lack of fo-
cus, and decreased cognitive function. They perceived physi-
cal exhaustion and experienced feelings of fatigue and lack of
energy. They affect their daily lives (Carfi et al. 2020; Goertz et
al. 2020). GABAergic dysfunction explains apathy/fatigue and
performance deficits (Orteli et al. 2020), dysexecutive syndro-
me (Orteli et al. 2020; Helms et al. 2020). The COVID-19 has
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a negative impact on motivational aspects, and a direct cor-
relation between apathy and depression has been found. In
the acute phase of COVID-19, a hyperinflammatory state de-
veloped, associated with central and peripheral nervous sys-
tem complications. Altered mental status, psychosis, affecti-
ve disorders, neurocognitive disorders (similar to dementia),
headache, encephalitis, myelitis, myopathy and/or myositis,
GBS, mononeuritis/multineuritis (Filosto et al. 2020; Koral-
nik et al. 2020; Romero-Sanchez et al. 2020; Zhao et al. 2020).
Six months after symptom onset, patients presented with fa-
tigue, muscle weakness, sleep problems, anxiety, and depres-
sion. In the severe course of the disease, the lung diffusion
capacity decreased (Huang et al. 2021). Hyperinflamma-
tion and endotheliitis disrupt the blood-brain barrier (Naj-
jar et al. 2020). Virus increases hypercoagulability through
mechanisms and interrelationships between thrombosis and
inflammation (Wang et al. 2020). The post-COVID-19 neu-
rological syndrome (PCNS) is with prolonged muscle weak-
ness and forms of myopathy (Wijeratnea et al. 2020c¢). A study
of a previous SARS epidemic reported active central nervous
system involvement and chronic fatigue even after four ye-
ars of infection (Chan et al. 2003; Lam et al. 2009). Patients
with severe respiratory disease experienced dizziness, hea-
dache and impaired consciousness. COVID-19 in physicians
with COVID-19 has been associated with varying degrees
of depression, sleep disturbances, and anxiety in whom stu-
dies have shown signs of severe posttraumatic stress disorder
(PTSD) (Bo et al. 2020). Asymptomatic or mildly symptoma-
tic patients experience muscle pain, dizziness, headache, fati-
gue, and anosmia for several months in the long term (Goértz
etal. 2020). The neurotropism of SARS-CoV-2 is unclear (Ha-
rapan et al. 2021 Neurological symptoms with changes (MRI)
were eight months after infection (Nuzzo et al. 2021). MRI of
the brain detected hyperintense areas in the periventricular
and subcortical white matter and centrum semiovale. After
five months, neurological disturbances appeared along with
depression and seizures (Nuzzo, et al. 2021).

Similar changes on MRI were observed in an unconscious,
ventilated patient with an epileptic seizure 2 days after contact
with COVID-19. Infratentorially in the midbrain peduncles
and supratentorially predominantly in the paraventricular
white matter, hyperintense areas with microvascular etiology
were present bilaterally. Parietally, paramedially on the right
in the subcortical white matter, a hemosiderin deposit up to
11 mm in size is visible (Fig. 1). Repeat MRI after 3 months
showed small deposits in the white matter, most prominent
in the occipital paraventricular left, up to 6 mm in diameter.
Frontal lymphatic spaces dilated bilaterally, with a more
pronounced Sylvian furrow reaching 13 mm in width (Fig. 2).
After intensive rehabilitation, sleep disturbance, general
weakness, and fatigue persisted after 6 months in the MRI
image (Fig. 3).
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The patient’s MRI images are arranged in chronological order,
from left to right: 14. 3. 2022 (14 days after coma), 1. 6. 2022
(follow-up after 3 months), and 1. 9. 2022 (follow-up after 6
months).

Slight differences are due to the use of different MRI machi-
nes and settings for each sequence, yet they compare well with
each other.

Despite the prominent neurological manifestations, the MRI
image did not pick up morphological changes on any of the
sequences to explain them; there were no signs suggestive
of viral encephalitis, NCMP, meningitis, dural venous sinus,
or other pathology. Stationary small and unchanging foci
of gliosis in the white matter of microvascular etiology or
changes of “aging brain“ were present. A stationary minor
striated cortical hemosiderin (older hemorrhage) deposit was
noted parietally to the right (Fig. 4).

Figure 1: FLAIR (T2 TIRM) sequence at the level of the basal ganglia

Figure 2: FLAIR (T2 TIRM) sequence at brainstem level
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Patient with mild course, olfactory disturbance, HK
weakness, fatigability, tearfulness, after 3 months, persistent
weakness, fatigability, sleep disturbance, depression,
unreasonable tearfulness, phobia before MRI scan that she
will die, and aggressiveness, panic fear, aggressive behavior,
which disrupted the MRI scan, was placed under the care of
a psychiatrist. After missing spa treatment for three months,
a repeat MRI for post-COVID syndrome is scheduled.

Figure 3: DWI (b800) sequence at basal ganglia level

Miron Sramka, Martin Polakovi¢, Eugen RuZicky
Postcovid syndrome, nervous and sensory system

The patient with GBS underwent an MRI examination of
the brain 3-month follow-up. The control in the area of the
brain did not show any dynamics of the monitored, highly
likely chronic changes: mostly smaller foci in the white matter
(Fig. 5), without a correlation (Fig. 6), morphologically
apparently small foci of microvascular gliosis.

MRI can differentiate between peripheral GBS and central
disorders of the CNS in patients with vestibular disorders,
dizziness, balance, and orientation in space.

Figure 4: SWI sequence at the level just above the ceiling of the lateral ventricles
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We present a review and analysis of the impact of COVID-19
on the nervous and sensory system. COVID-19 induces
long-lasting  neurological,  sensory, — musculoskeletal,
and neuropsychiatric disorders. MRI brain scans show
structural changes that result in neurological, sensory,

and neuropsychiatric disturbances after COVID-19. The

Figure 5: MRI examination (FLAIR)

A proportion of patients after SARS-CoV-1 and MERS
infection do not return to a normal quality of life and
experience neurological and psychiatric complications
years after acute infection after overcoming COVID-19.
They may have neurological, sensory, musculoskeletal, or
neuropsychiatric disorders. Age over 65 years, chronic lung
disease, cardiovascular disease, hypertension, diabetes,
and obesity are risk factors for complications related to
SARS-CoV-2 infection. After COVID-19, a brain MRI scan
causes structural changes that result in neurological, sensory,
musculoskeletal, and neuropsychiatric disorders that last for
a long time. MRI can differentiate between peripheral GBS
and central disorders of the CNS in patients with vestibular
disorders, dizziness, balance, and orientation in space.
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disturbances persist for months or years after COVID-19.
MRI can differentiate between peripheral GBS and central
disorders of the CNS in patients with vestibular disorders,
dizziness, balance, and orientation in space.

Neurological symptoms with structural changes (MRI) of the
brain continue to persist eight months after infection and may
cause severe psychiatric disturbances. GBS can confirm PNS
and exclude a disorder in the CNS.

Figure 6: MRI examination (DWI- b800); after 3-month
follow-up without changes on both sequencies
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Effective options for support of the therapeutic
healing process in patients with breast cancer
in the post-COVID era

Efektivne mozZnosti podpory liecebného uzdravovacieho
procesu u pacientok s rakovinou prsnika v postcovidovom
obdobi
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Introduction: A special survey of patients who had gone through the breast cancer treatment process was carried out
in the period from October 2021 to August 2022. The survey took place in various countries with the participation of
150 women aged 35-70.

Material and methods: The survey was carried out based on qualitative research strategies by means of deep online
interviews. The aim of this special survey was to find out what problems women with breast cancer encountered during
their treatment and after the treatment.

Results: Respondents stated that during their participation in the intervention program they felt some decrease in their
feelings of anxiety and stress, as well as some increase in sleep level quality. After completing the intervention program,
they stated in the survey also some kind of new perception of themselves and a determination to carry out positive
changes in their lives or at work.

Conclusion: Similarly designed special online trainings for effective management strategies should be intensively
developed and modified to make them applicable also in the case of treatment support for other oncological diseases.

Keywords: Cancer. Treatment support. Logotherapeutic principles.

To cite this article: Int J Health New Tech Soc Work 2022; 17(4): 115—118 115



Mariana Hamarova, Krzysztof Trebski, Peter Vansac, Lucia Ludvigh Cintulovd, Libusa Radkova
Effective options for support of the therapeutic healing process in patients with breast cancer in the post-COVID era

Uvod: V obdobi od oktébra 2021 do augusta 2022 bol realizovany $pecialny prieskum s pacientkami, ktoré podstupili
liecbu rakoviny prsnika. Prieskum sa uskuto¢nil v réznych zahrani¢nych krajinach a zucastnilo sa ho 150 zien vo veku
od 35-70 rokov.

Material a metodika: Prieskum bol realizovany na zaklade kvalitativnych vyskumnych stratégii prostrednictvom
hibkovych online rozhovorov. Zamerom $pecidlneho prieskumu bolo zistit s akymi problémami sa Zeny s rakovinou
prsnika stretli v priebehu liecby a po liecbe.

Vysledky: Respondentky uviedli, Ze pocas ucasti na intervenénom programe sa u nich znizili pocity tzkosti a stresu
a zlepdila sa im aj kvalita spanku. Po absolvovani interven¢ného programu pocas prieskumu uvadzali taktiez nové

vnimanie seba samych a odhodlanie k pozitivnym zmenam v ich Zivote alebo v praci.

Zaver: Podobne vytvorené $pecidlne tréningy ako efektivne stratégie zvladania by sa mali viac rozvijat a modifikovat,

Although the process of breast cancer treatment is often
successful, it strongly affects the ability of patients to mentally
adapt to effectively managing the disease, and their ability
to cope with it emotionally. This is reflected, for example,
in emotional anxiety and perception of own identity or
self-notion (Hajian, Mehrabi, Simbar, Houshyari 2017; Khalili,
Farajzadegan, Mokarian, Bahrami 2013). With the aim of
decreasing anxiety and stress levels after completed treatment
of breast cancer, a survey was carried out in Great Britain,
Romania, Poland, Hungary, Italy, Spain, Austria, the USA and
Serbia. The focus of this special survey was on understanding
what problems women with breast cancer encountered during
their treatment and after it. A special intervention program,
involving cognitive rehabilitation and some logotherapeutic
principles, such as the logotherapeutic principle of a common
denominator, as well as the logotherapeutic principle of
dereflection, was created for the respondents during the
treatment process. Its objective was to help patients decrease
the anxiety and stress levels accompanying the breast cancer
treatment process, the period after the treatment, as well as
any symptoms of post-COVID syndrome, which became
chronic for many of these women.

The survey was carried out from October 2021 to August 2022,
with the participation of 150 women aged 35—70. The
criteria for inclusion in the survey was completed treatment
— surgical, chemotherapeutical, or radio-therapeutical,
while a period of at least one year had to have passed since
treatment. A qualitative research design was used for receiving
the answers from the respondents. An advantage of this
research strategy is that it strives to understand the individual
and to understand theoretical constructs relevant between
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individuals. The story of each participant reflects a unique
point of view on the researched issue (Tracy 2019). A deep
online interview was used as a tool. Each interview lasted
80 minutes. The survey participants were contacted thanks to
organizations and assistance groups focused on breast cancer
by means of informational material on the survey. Potentially
interested participants were subsequently asked to contact
the researchers via e-mail or an application. Prior to carrying
out the interview, potential respondents completed three
online meetings, during which they received all instructions
on and details about the survey, as well as its future outputs.
Additionally, the participants were also notified that their
participation in the survey would be voluntary and that they
were free to withdraw at any time or to not respond to any
particular question if they felt uncomfortable. After that,
they submitted their consent to participation in the survey
and to the processing of their personal data. All addressed
respondents participated to the fullest extent in the survey.
The interviews were then analysed. The analysis compared and
analysed data from the transcripts of interviews based on the
strategy of eight steps for data analysis (Fife 2020) and all data
on respondents were subject to the ethical rules of research
and were kept in absolute anonymity. The trustworthiness of
the carried out research was ensured by continuously delving
into the analysis and organizing the analytical meetings with
the auditors of the survey. All authors of the article participated
in all phases of the survey. The objective of the survey was
achieved through the subsequent research question:

Can a specially designed intervention program help in coping
with anxiety and stress, and contribute to the improvement of
perception of self-notion in women who have been through
the breast cancer treatment process?

To some extent, the number of respondents in the survey was
a limiting factor. For this reason, the research is continuing
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from August 2022 and is focusing on more important aspects,
which have serious consequences for women suffering from
breast cancer, as well as on the methods capable of modera-
ting the impact of breast cancer on the interpersonal relation-
ships of women functioning within a family life with close or
distant family members, and on which less used management
strategies could possibly help women through the negative
mental impacts of breast cancer.

The results of the survey demonstrate that, due to the disease
being diagnosed, the self-image of the respondents changed,
serious problems in marital and partner relationships
occurred, and also their role as mother or grandmother
changed — in this area, they experienced serious anxiety.
Due to the problems accompanying the disease, they focused
primarily on themselves as mothers, grandmothers, wives,
and partners, and only after that did they realize, define, and
fulfil their own needs. The respondents often expressed the
need for psychological support and individual social support.

According to the respondents, after being diagnosed with the
disease and during the treatment, the following problems oc-
curred most often in their marital and partner relationships:
= unwillingness by or disinterest from one of the spouses/
partners to communicate; problems related to the partner’s
family, including parents, siblings and other family
members; problems related to assigning everyday duties
(insufficient help in the household); financial problems
due to the long-term working inability of respondents;
problems in sexual life; receiving unrequested advice;
loss of common objectives and interests; problems with
processing emotional harm; free time spending and
common time spending; dominance of a husband/partner
arising from stress from work, unequal position in work
or income, communication or caring for children; the
“failure” of any family member; and, changes within the
family, including positive changes. Gradual weakening
of the ability of spouses/partners to communicate about
any problem with the aim of decreasing the tension —
from this arising the loss of an easy and quick finding
of a compromise; loss of positive feelings; dominance
towards each other due to the aforementioned factors.

During the survey, the respondents completed a specially
designed training program comprised of twelve meetings
organized by the researchers.

The training intervention program consisted of three main

parts:

= The first part involved cognitive rehabilitation. The
respondents completed a series of exercises focused on
brain jogging by means of specially selected exercises, the
aim of which was to achieve an improvement in cognitive
and behavioural abilities, which had worsened as
a consequence of post-COVID syndrome.

= The second part included common exercises with
a husband/partner focused on strengthening the marital
or partner relationship by applying some logotherapeutic
principles, such as the logotherapeutic principle of a com-
mon denominator, and the logotherapeutic principle of
dereflection.

= The third part of the program consisted of exercises
focused on a positive self-image and self-acceptance,
expressions of empathy towards oneself, training of
positive emotions, joy, love, perception of the present
moment, training of self-control, as well as various
activities the aim of which was to occupy the attention
of respondents and help them relax, to self-express and
to communicate. This part of the program was amended
by techniques of controlled slow breathing, which help to
lower stress levels, anxiety, and depression. For example,
by completing the training on correct and slow breathing,
this led to physical and psychical relief; the respondents
went through short meditation exercises focused on
breathing and the body, thus helping to moderate tension,
anxiety, and stress.

In this part of the intervention program, the respondents had
the opportunity to participate also in therapeutic writing. The
respondents also completed training on thankfulness and re-
cognition connected with writing down positive experiences,
the consequence of which being a positive effect on health,
moderation of stress level, and support for a more optimis-
tic view on life.

After completing this intervention program, the respondents
went through the online meetings with researchers, during
which they commonly assessed the effects of the program
on their mental and emotional experiences. The respondents
stated that, during their participation in the intervention
program, they felt decreased anxiety and stress levels, along
with improved sleep quality. According to their statements,
the younger respondents experienced the highest levels of
stress after being unexpectedly diagnosed, mainly due to fear
of death and fear for their young children. Based on their
statements, the fear that something negative would happen to
their children still persists but, during the relaxation exercises
within the program, they felt some relief from this stress.
The respondents also stated that during the disease and its
treatment they went through many changes. A significant
change was often the fact that they realized their own
mortality and that that their life may end. According to their
statements, the most minor problems were caused due to
the need to change their appearance. Whilst completing the
exercises in the online intervention program, significantly
strengthening for them was realizing the present moment,
realizing God's love given to every human, and the space
where they could accept the truth about themselves in internal
freedom and humility, without it negatively affecting their
self-perception.
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The respondents also expressed the need for increased
emotional social support from their family members, and
some need for a form of professional help, which would
accompany them via deeper realization of the needs of their
children or grandchildren, as well as their own individual
needs. The respondents were aware that a priority for them
was the needs of their loved ones, and their own needs came
second.

After completing the intervention program, the respondents
stated in the survey also some kind of new perception of
themselves and a determination to carry out positive changes
in their lives or at work. According to the respondents, after
completing the intervention program, they felt stronger,
bolder, and more satisfied in living their everyday life, and
were interested to continuing with the online program with
the aim of strengthening their own feelings of self-respect and
mental well-being.

A specially designed intervention program with the features of
cognitive rehabilitation and some logotherapeutic principles
designed for women after successful treatment of breast
cancer can be significantly helpful by processing various
mental aspects accompanying the diagnosis and treatment
of breast cancer. Similarly designed special online trainings
for effective management strategies should be intensively
developed and modified to make them applicable also in the
case of treatment support for other oncological diseases. This,
however, requires carrying out further similar studies with
more extensive and more varied groups of respondents, which
would include various levels of education and ethnicities for
both women and men. Subsequently, these studies should
be supported by more detailed systematic overviews of the
specifics of such online trainings and their specific steps
within the work with participants of empirical research, as
well as the outcomes and direct possibilities of the application
for participants.
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have experienced symptoms of post-COVID syndrome.

study. The study uses a qualitative approach in the form of semi-structured interviews.

in the patients, which also improves their sleep patterns.

in social work.
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Introduction: The article briefly explains the most important features of Gestalt therapy and the principles underlying
Gestalt therapy. It will also discuss a study involving patients who have undergone treatment for breast cancer and who

Material and methods: The research is being carried out in Italy and Poland in several centres focused on helping women
suffering from breast cancer and its consequences, as well as on helping families. The aim is to investigate how social
workers acting as Gestalt therapists can support patients. Two hundred women aged between 40 and 60 took part in the

Results: Based on the results of the research thus far, it can be concluded that patients treated for breast cancer with
symptoms of post-COVID syndrome expect honesty, authenticity, reciprocity, tolerance, a non-judgmental attitude,
responsibility and empowerment from social workers. Through human, honest and equal relationships, as well as
through acceptance and understanding, the respondents gain confidence and thus achieve the conditions for change.
As the respondents themselves have stated, such relationships foster awareness and responsibility. In addition, patients
have reported that they would have appreciated the guidance of social workers during and after treatment in the form of
Gestalt therapy. Patients have subjectively experienced alleviation of some of the symptoms of post-COVID syndrome,
including moodiness, depression, nervousness, enhanced stress reactions and sleep problems. Various exercises under
the guidance of a social worker acting as a Gestalt therapist induce a feeling of physical and psychological relaxation

Conclusion: For further similar research, it is necessary to apply and develop a client-oriented model of guidance
in social work based on humanistic and existential values, and the therapeutic aspects of social work. Furthermore, it is
necessary to adapt training programmes for social workers, which should be supported by Gestalt therapy professionals.
One way to implement such a model could be to apply the principles of Gestalt therapy to the practice of guidance
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Uvod: Clanok stru¢ne vysvetluje najddlezitejsie vlastnosti Gestalt terapie a principy, ktoré st zdkladom Gestalt terapie.
Diskutuje o §tadii zahfnajicej pacientov, ktori podstutpili liecbu rakoviny prsnika a pocitovali symptémy post-COVID
syndrému.

Material a metodika: Vyskum prebieha v Taliansku a Polsku vo viacerych centrach zameranych na pomoc Zenam
trpiacim rakovinou prsnika a jej nasledkami, ako aj na pomoc rodindm. Cielom je zistit, ako mdzu socialni pracovnici
posobiaci ako Gestalt terapeuti podporovat pacientov. Stidie sa zti¢astnilo dvesto Zien vo veku od 40 do 60 rokov. Stdia
vyuziva kvalitativny pristup vo forme polostruktiurovanych rozhovorov.

Vysledky: Na zéklade doterajsich vysledkov vyskumu mozno konstatovat, Ze pacientky liecené na rakovinu prsnika
s priznakmi post-COVID syndrému ocakévaju od socialnych pracovnikov ¢estnost, autenticitu, reciprocitu, toleranciu,
neodsudzujuci pristup, zodpovednost a splnomocnenie. Ludskymi, ¢estnymi a rovnocennymi vztahmi, ako aj prijatim
a porozumenim ziskavaju respondenti doveru a tym dosahuji podmienky na zmenu. Ako uviedli samotni respondenti,
takéto vztahy podporuju uvedomelost a zodpovednost. Okrem toho pacienti uviedli, ze by ocenili vedenie socidlnych
pracovnikov pocas lie¢by a po nej vo forme Gestalt terapie. Pacienti subjektivne pocitovali zmiernenie niektorych
symptémov post-COVID syndrému, vratane naladovosti, depresie, nervozity, zvysenych stresovych reakcii a problémov
so spankom. Rozne cvi¢enia pod vedenim socidlneho pracovnika pdsobiaceho ako Gestalt terapeut navodzuju
u pacientov pocit fyzického a psychického uvolnenia, ¢im sa zlep$uje aj ich spankovy rezim.

Zaver: Pre dalsi podobny vyskum je potrebné aplikovat a rozvijat klientsky orientovany model poradenstva v socidlnej
praci zalozeny na humanistickych a existencidlnych hodnotich a terapeutickych aspektoch sociilnej prace. Dalej
je potrebné prisposobit $koliace programy pre socidlnych pracovnikov, ktoré by mali byt podporované odbornikmi
z Gestalt terapie. Jednym zo spdsobov implementdcie takéhoto modelu by mohla byt aplikdcia principov Gestalt terapie

do praxe poradenstva v socidlnej praci.

Thearticlebrieflyintroduces the mostimportant characteristics
of Gestalt therapy and the principles on which Gestalt therapy
is based. It will then discuss a study conducted with patients
who have undergone breast cancer treatment and developed
symptoms of post-COVID syndrome. The research has been
conducted in Italy and in Poland in different centres that
focus on helping women and their families who suffer from
breast cancer and its consequences. The aim of the research
is to find out what kind of support patients would need from
social workers who act as Gestalt therapists. The research
involves 200 women aged between 40 and 60. The research
is based on a qualitative approach through semi-structured
interviews.

Gestalt is a German term for which there is no exact scientific
translation. It encompasses the higher-order patterns or
signs that emerge when two or more perceptual elements
are placed in close spatial or temporal proximity to each
other, patterns that do not arise when only one element is
present. The whole is perceived as its parts, and the human
mind uses a“precognitive” process to literally see the forest
for the trees. Thus, Gestalt theory emphasizes the need for
people to recognize events as a whole or greater than the
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sum of their parts. Gestalt therapy is an experiential form
of psychotherapy that helps the client focus on the present
and become aware of his or her psychological and physical
needs in the present moment (Van Boven, Epley 2003). It was
developed by Frederick (Fritz) and Laura Perls in the 1940 s
and emphasizes the client-therapist dialogue and relationship
(Corey 2009). 1t is designed to be comprised of principles
and elements from a variety of philosophies (Van Boven,
Epley 2003). It represents an existential, phenomenological,
and process-based approach developed on the premise
that individuals must be understood in the context of their
permanent relationship with their environment (Corey 2009).
Its “key elements include phenomenological, experiential,
humanistic, and existential approaches” (Corey 2009, p. 212).
The phenomenological approach in Gestalt therapy focuses
on clients’ perceptions of reality. Phenomenology emphasizes
whatever is happening now and does not focus on the
past; however, the phenomenological approach motivates
clients to look forward to real experiences that are yet to
come (Brownell2010). The experiential approach in Gestalt
therapy emphasizes awareness and integration, which helps
clients understand what and how they think, feel, and do. It
takes into account a person’s experience lived in the present
moment, paying attention to the here and now and awareness
of personal choice and responsibility (Raffagnino 2019).
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The humanistic aspect of Gestalt therapy focuses on gaining
awareness of emotions and behaviours in the present rather
than in the past. It emphasizes growth and acceptance and
considers human nature to be essentially positive and fun-
damentally good (Corey 2009 Levine 2011). As an existential
approach, Gestalt therapy is based on the belief that clients
are “always in the process of becoming, remaking, and redis-
covering” (Corey 2009 p. 212). Gestalt therapy emphasizes
that clients have the capacity for self-awareness and choice.
A central element of the Gestalt therapy approach is to help
clients become aware of what they are doing and experien-
cing (Corey 2009; Oaklander 2001; Levine 2011; Wedding,
Corsini 2013). The Gestalt therapy approach emphasizes the
process of therapy more than its content (Corey 2009). Ges-
talt therapy is active and therapists are encouraged to direct
clients toward experiences rather than just talking about cir-
cumstances (Corey 2009). The Gestalt therapy view of human
nature is rooted in phenomenological, existential, and field
theories (Brownell 2010; Oaklander 2001; Corey 2009). Ges-
talt therapy essentially believes that a person can deal with his
or her problems if he or she becomes aware of what is going
on inside and outside of him- or herself (Corey 2009; Oaklan-
der 2001). Gestalt therapy assumes that the client has the ca-
pacity for self-regulation for growth and healing. It encoura-
ges clients to become strong enough to carry on and bear the
weight of their own personal growth. Gestalt therapy theori-
zes that problems arise when a person tries to be somebody
else. Gestalt therapy emphasizes that authentic change occurs
when an individual becomes fully aware of who and what he
or she is, as opposed to changing into who or what he or she
is not. It is important for clients to “be as fully in their current
state as possible, as opposed to trying to become what they
ought to be” (Corey 2009, p. 212).

The goal of Gestalt therapy is to help clients gain awareness
of how they operate or interact with family or friends in their
own environment. Gestalt therapists see each person as
a unified and coherent whole, and “the whole is distinct from
the sum of its parts” They are interested in the whole person
and do not focus on one particular aspect of an individual.
At the same time, they focus on clients’ experience in terms
of their thoughts, feelings, perceptions, behaviours, bodily
sensations, memories, and dreams (Corey 2009). Gestalt
therapy is rooted in field theory, which emphasizes that each
organism is part of an ever-changing field and that each
organism must be seen in its own environment or its context
(Brownell 2010). Field theory is “a theory about the nature of
reality and our relationship to reality” (Corey 2009 p. 329).
Thus, Gestalt therapists attempt to uncover what is happening
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on the border between the client and the environment.
Gestalt therapy believes that the client perceives those aspects
of experience in which he or she is most interested. Other
aspects of the experience provide only a background which
is often outside the client’s awareness. Gestalt therapy focuses
on the way the client organizes experiences and interprets
experiences from moment to moment. In this context, Gestalt
therapists encourage clients to move toward problems and
away from them. In addition, they believe that individuals
are capable of self-regulation and are also motivated by
self-discovery and discovery of their needs, feelings, and
interests. What clients feel, observe, need, want, or believe
is necessary for their self-regulation (Corey 2009). True
growth begins with “conscious awareness of what is going
on in one’s present existence, including how one is affected
and how one affects others” (Corey 2009 p. 329.). Therefore,
Gestalt therapists help clients work toward awareness of their
interests, needs, and their ability to regain a sense of balance
in their lives. Gestalt therapy focuses on the here and now,
the what and how, and the relationship between therapist
and client (Corey 2009; Levine 2011). Gestalt therapists
emphasize the present moment and believe that power is
in the now. In most cases, clients focus on their past mistakes
by thinking about how their lives could have been different
or by focusing on making plans for their lives in the future.
Reliving the past and worrying about the future diminishes
the power of the present and interferes with an individual’s
ability to make authentic change and realize who they really
are. In Gestalt therapy there is only the present because the
past is gone and the future has not yet arrived. (Corey 2009).
Clients discuss their feelings as if they are disconnected from
their present experience and have difficulty experiencing
their feelings in the here and now. Therapists who practice
Gestalt therapy therefore help clients become aware of their
present experience. Gestalt therapists ask “what” and “how”
questions instead of “why” questions to help clients connect
with the present. Questions like “what is happening right
now?” and “what are you experiencing as you are sitting
there” are used to promote clients’ awareness of the present.
Rather than neglecting or disrespecting clients’ pasts, they
acknowledge the past as an important influence that shapes
clients’ current attitudes and behaviours. They also encourage
dialogue in the present by asking clients to bring the past into
the present moment by bringing it forward as if they were
living it in the here and now (Corey 2009). One important
element in Gestalt therapy is unexpressed feelings, including
resentment, anger, hatred, pain, anxiety, sadness, guilt, and
abandonment. These feelings are not fully experienced;
they are in the clients unconscious. They remain in the
background and are carried into their present life in ways that
interfere with their successful contact with other people. This
unfinished business stays with the client until he or she deals
with the unexpressed feelings and removes some blockages
that they also have on the physical level. The holistic approach
towards the mind and the body present in Gestalt therapies
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stems from the attention to the body, body language processes
and body awareness (Corey 2009). Therefore, in the context of
unexpressed feelings, Gestalt therapists emphasize the bodily
experience. They build upon the assumption that “if feelings
are not expressed they tend to lead to physical sensations or
problems.” (Corey 2009 p. 216.). When clients find themselves
in a difficult situation in which it seems impossible to make
any progress, or if there is no external support available to
them, they reach an impasse. During this phase, the client
is unable to engage in new constructive behaviours or move
forward despite fear or panic. Gestalt therapists help clients
in this instance by providing an environment that encourages
them to fully experience their state in this impasse. As a result,
clients are able to connect to their frustrations, acknowledge
unfinished feelings instead of wishing they were different,
and begin to think, feel, and act differently (Corey 2009). This
new state helps them experience growth and actualization.
Another concept emphasized in Gestalt therapy is contact,
which means “being in touch with what is happening here
and now, moment to moment.” (Corey 2009 p. 330). Change
and growth do not exist without contact, which is made
through seeing, hearing, smelling, touching, and moving.
Gestalt therapists address interruptions, disturbances, and
resistance to contact, which work as coping mechanisms,
but often prevent individuals from fully experiencing the
present moment. Resistance is defined as ‘an unpleasant
but fundamentally important manifestation of the integrity
of the organism’ Resistance is an unconscious conflict
within an individual that can develop from dysfunctional
behaviour. Furthermore, resistance is a process of opposing
“the formation of a figure (thought, feeling, impulse, or
need) that threatens to emerge in a context that is considered
dangerous” (Corey 2009 p. 342). To summarize the role
of therapists in Gestalt therapy, the emphasis is placed
on self-awareness and the quality of contact between the
self and the environment. The main goal is to help clients
become aware of what they are experiencing and how they
are experiencing it. Gestalt therapists use active methods to
help clients develop awareness, freedom, and self-regulation,
rather than directing them toward predetermined goals. They
actively and personally engage with clients and encourage
them to pay attention to their sensory awareness in the present
moment. They also act as guides and catalysts by presenting
experiments and sharing observations. They do not impose
change on clients through confrontation (Corey 2009). They
focus on the processes of awareness and contact with clients
and their body language. The latter provides them with
information about clients’ hidden feelings. They also focus on
conveying important messages about clients’ feelings, which
are linked to behaviour and internal meanings, through
non-verbal language, including movements, postures and
gestures. At the same time, in terms of theory and the research
conducted, it should be noted that the techniques are clearly
defined and have received some empirical validation for their
relevance (Wagner-Moore 2004).
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Since January 2022, research has been conducted with pa-
tients who have developed symptoms of post-COVID syn-
drome after breast cancer treatment. The research is being
conducted in Italy and in Poland in different centres that fo-
cus on helping women and their families who suffer from bre-
ast cancer and its consequences. The aim of the research is to
find out what kind of support patients would need from social
workers who act as Gestalt therapists. The research involves
200 women aged between 40 and 60. The research is based on
a qualitative approach through semi-structured interviews.

The research results have shown thus far that breast cancer
patients who develop symptoms of post-COVID syndrome
after treatment seek honesty, authenticity, reciprocity, tolerance,
a non-judgmental approach, assertion of responsibility and
empowerment in their relationships with social workers.
According to the respondents, human, sincere and equal
relationships, as well as acceptance and understanding, help
to gain their trust and thus create conditions for change. These
relationships, according to the respondents’ statements, foster
awareness and responsibility in them.

Patients have also said that they would need guidance
from social workers during and after treatment through
Gestalt therapy, as Gestalt therapy sees both “growth” and
“development” as key components of a person’s motivation
in life, as well as the belief that all individuals are born with
an intrinsic sense of motivation and the ability to self-interact.
Patients have liked Gestalt therapy’s emphasis on satisfaction
and attachment, the belief that the self cannot exist without
the influence of other people, and that the organizational
structure and content in the mind are formed primarily
through interactions of the self with others. In addition, it
seeks to help the individual explore his or her consciousness
and understanding. In other words, in Gestalt therapy,
the client and the counsellor can experiment with using
different ways of thinking and acting to better understand the
experiences of the “victim” in life situations.

In Gestalt therapy, great emphasis is placed on the individual
and his or her responsibility for his or her own existence. The
interviewed patients said that they would need the social
worker as a guide to support them in being “who they are”
and “where they are”

Patients have also reported that Gestalt therapy helps to alle-
viate some of the symptoms of post-COVID syndrome, such
as moodiness, depression, nervousness, enhanced stress reac-
tions or sleep problems. Different exercises with a social wor-
ker as a therapist accompanying them through Gestalt the-
rapy help to induce a feeling of physical and psychological
relaxation, which also improves patients’ sleep patterns.

Copyright © 2022 International Journal of Health New Technologies and Social Work
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The results of the research thus far have also shown that the
knowledge and skills of Gestalt therapy are very useful for the
field of social work. According to the respondents, it helps
them to process strong or negative emotions, to go “deeper”
in interpersonal relationships, and to not limit themselves
to formal, superficial communication. They also help to
strengthen the ability to actively listen by creating a safe
environment in which respondents can find support, genuine
interest, space for self-discovery and engagement.

For the purpose of conducting similar research, it is impor-
tant to promote and develop a pro-client-oriented model of
guidance in social work based on humanistic and existential
values, and the therapeutic aspects of social work. With this
intention in mind, it is necessary to adjust accordingly the tra-
ining programmes designed for social workers in cooperation
with experts working in the field of Gestalt therapy. One of
the tools for the implementation of such a model could be the
application of Gestalt therapy principles to the practice of gui-
dance in social work.
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Introduction: Palpable findings in women of various age categories, generally called “lumps”, include up to 80 % of
benign (non-malignant) breast diseases. Some represent “only” changes in the structure of the gland, e.g. on the basis
of diffuse or focal hormonal changes, others belong to typical solid or cystic diseases (fibroadenoma, cyst, adenoma,
papillomas, etc.) with typical and less typical clinical findings. Differential diagnosis, diagnosis, management, and
treatment are not always simple.

Objective: The aim of the work is to verify the benefit of breast self-examination in the population of women up to 45
years of age, the importance of sonography and its place from the point of view of further monitoring of the patient,
taking a biopsy and/or indicating a surgical solution.

Material and methods: In the retrospective study, we included 97 patients with histologically verified findings of breast
cancer in the period January 2017-January 2020. We monitored the age of the women and, in the case of examination,
also the palpability of the lesion, the result of the biopsy examination, the grading of intraductal carcinoma, the
proliferation index, the presence of HER2, BRCA, family history and lesion size.

Results: We divided the patients into 5 groups according to age. We tested the differences between the five groups in the
parameters of the proliferation index and the size of the lesions. The lesion must probably reach a certain size for the
patient to feel it and seek help. In women under 40 years of age, we did not demonstrate a significant effect of age on the
occurrence, grading, histological type, and size of breast tumor lesions.

Conclusion: From our results, it appears that all diagnosed carcinomas were within the limits of palpable lesions in size,
so that during self-examination or preventive examinations of young women, the lesions are palpable. This clearly
testifies to the high benefit of properly implemented breast self-examination and significantly reduces the legitimacy of

screening for breast cancer in women under the age of 45 using sonography.

Keywords: breast self-examination, prevention, screening, sonography, mammography, biopsy, core cut biopsy
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Uvod: Medzi hmatné nélezy u Zien réznych vekovych kategérii, véeobecne nazyvané ako ,hreky* patri az 80 % benignych
(nezhubnych) ochoreni prsnika. Niektoré predstavuju ,len” zmeny $truktary Zzlazy napr. na podklade difuznych ¢i
loziskovych hormonalnych zmien, iné patria medzi typické solidne alebo cystické ochorenia (fibroadeném, cysta,
adendm, papiléomy a pod.) s typickymi a menej typickymi klinickymi nalezmi. Diferencidlna diagnostika, diagnostika,
manazment a lie¢ba nebyvaju jednoduché.

Ciel: Cielom prace je overit prinos samovysetrovania prsnikov v populdcii zien do 45 roku Zivota, vyznam sonografie
a jej miesto z pohladu dalsieho sledovania pacientky, odberu biopsie a/alebo indikacie chirurgického riesenia.

Material a metédy: Do retrospektivnej $tidie sme zahrnuli 97 pacientiek s histologicky verifikovanymi nalezmi
karcindmov prsnika v obdobi janudr 2017-januar 2020. Sledovali sme vek Zzien a v pripade vySetrenia aj hmatnost
loziska, vysledok bioptického vysetrenia, grading intraduktalneho karcinému, prolifera¢ny index, pritomnost HER2,
BRCA, rodinnt anamnézu a velkost loZiska.

Vysledky: Pacientky sme podla veku rozdelili do 5-tich skupin, Testovali sme rozdiely medzi piatimi stibormi
v parametroch prolifera¢ného indexu a velkosti [ézii, Rozdiely medzi sibormi vo velkosti utvarov — medzi skupinami
nevyplyvaju ziadne naznaky diferenciacie velkosti 1ézii medzi jednotlivymi kategériami zien. Lézia musi zrejme
dosiahnut ur¢ita velkost, aby si ju pacientka nahmatala a vyhladala pomoc. U Zien mladsich ako 40 rokov sme
nepreukazali vyznamnejsi vplyv veku na vyskyt, grading, histologicky typ a velkost lézie nadorov prsnika.

Zaver: Z nasich vysledkov sa javi, Ze vSetky diagnostikované karcinémy boli velkostne v hranici hmatanych 1ézii, takze
pri samovysetreni alebo preventivnych prehliadkach mladych Zien st loziskd hmatné. To jednoznac¢ne sved¢i pre vysoky
prinos spravne realizovaného samovysetrovania prsnikov a vyrazne znizuje opravnenost skriningu karcinému prsnika
u zien do 45.-teho roku Zivota pomocou sonografie.

Klucové slova: samovysetrovanie prsnikov, prevencia, skrining, sonografia, mamografia, biopsia, core-cut biopsia

Statistically, up to 80 % of the most common palpable
findings in the breasts in the age category of women under
40 are benign (non-malignant) changes. The group of benign
changes is quite broad, the clinical and morphological
characteristics as well as the findings of imaging methods
are often diverse and not always unambiguous. We most
often encounter clinical names: mastopathy, fibrocystic
breast disease, microcystosis... These terms belong to
clinical fields: mammology in gynecology, gynecology,
surgery, onco-surgery, clinical oncology, endocrinology
and histopathology. The fact that it is not cancer applies
to all these diseases, i.e. malignant disease of the breast.
Benign breast diseases are often clinically symptomatic.
They are manifested by diffuse or local symptoms — pain
(mastodynia) — lumps, nodularization, bilateral or localized
findings in individual quadrants, linked to hormonal activity,
cyclic in nature, during ovulation or premenstrual. These
diseases occur most often in the young female population
(Strnad, Dane$ 2001, Dane$ 2021). When a benign disease
is suspected, sonography (ultrasound, ultrasonography)
is the method of first choice in the group of women up to
the age of 35. Self-examination is generally recommended
for women. These examinations are the subject of practical
training and are of great importance in the early prevention

of breast cancer. In young women, an objective imaging
method is sonography. It is an examination without the risk
of ionizing radiation. Young women mostly have breasts very
rich in fibroglandular tissue with a small admixture of fat. If
we use sonographic direct and indirect criteria of benign and
malignant lesions during the sonographic examination, we are
really able to differentiate between cystic and solid deposits
and also determine the suspicion of benign or malignant
disease. We use the BI-RADS (Breast Imaging Reporting and
Data system) scale developed by the American Radiological
Society to evaluate mammographic, sonographic, magnetic
resonance and histological findings in the breasts. (Burnside,
Sickles 2009) In the case of suspicion of cancer, which is
really not an exception even at a younger age, i.e. when
using the BI-RADS 4a, b., ¢ and/or BI-RADS 5 scale, we
indicate histological verification of the deposit to resolve the
finding. According to EUSOBI criteria and recommendations
(European society of breast imaging, Sardanelli at all. 2019),
it is a sonographically controlled core-cut biopsy or vacuum
mammotomy. They are the most progressive forms of core
biopsy, vacuum mammotomy is already a form of small
surgical procedure of sample collection and replaces the
so-called open minimal surgical biopsy — excision (Enion,
Dixon 2008, Dane$ 2021). The most common solid finding
in younger women is hormonally active-dependent areas
of the gland, or fibroadenomas (Heywang-Kobrunne,
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Dershaw 1997). However, the risk of breast cancer from
a fibroadenoma is no higher than the general risk of breast
cancer in the normal population.

Excision is primarily indicated for those types of fibroadenomas
that have stromal remodeling, higher cellularity and are
difficult to differentiate from phyllodes tumor in core-cut
biopsy or fine-needle biopsy findings. Surgical treatment is
also indicated for most of the so-called juvenile fibroadenomas
(Apple, Dascalos, Basset 2011, Pasqualini, Corets-Prieto et al,
1997). Benign breast lesions include a large number of other
pathological entities, such as intraductal papilloma, galactocele,
phyllodes tumor, adenoma, lipoma, hamartoma, tubular and
lactating adenoma, pseudoangiomatous stromal hyperplasia,
breast infarction, radial scare (image of radial — internal
parenchymatous scar)., infections, inflammatory diseases,
edematous changes, which include, for example, allergic
reactions, lymphedema of non-malignant origin, diabetic
mastopathy, trauma and injuries, post-traumatic conditions,
the most common of which are hematomas, fat necrosis and oil
cysts, as well as keloid scars, skin affections. Benign and frequent
changes include intramammary lymph nodes and skin lesions.

In young women, the incidence of breast cancer is lower
compared to women over 45 and 50 years of age. In 2008, 2,608
new breast cancers were diagnosed in Slovakia, in 2003 only
2,016 cases, in 1983 1,002 cases and compared to 1968, when
the number of newly diagnosed breast cancers in women was
821, this is an increase of more than 200 % of new of cases
over a period of 45 years (Lehmann at all. 2012). This increase
is clearly significant. Up to 6—8 % of newly diagnosed
cases of breast cancer are diagnosed worldwide in young
women under the age of 40 (Ries 2013). The prognosis of
this serious disease depends on several factors, one of the
main risk factors is the age of the patient, then the stage of
the disease, histological diagnosis — grading and results of
immunohistochemical laboratory tests, genetic status and the
presence of other risk factors. For patients from the age of 40,
the preventive examination is a mammogram and subsequent
modalities are sonography, biopsy and, if necessary, magnetic
resonance. In young asymptomatic women (between the ages
of 20 and 40), sonography is the first diagnostic modality
(Kheirelseid, Boggs, Curran et al.: 2011). According to the
wording of Annex no. 2 of the Act on the Scope of Health Care
Reimbursement No. 577/ 2004 Coll. (577/2004 Coll. — Act
on the scope of health care) asymptomatic women from the
age of 18 are indicated as part of a preventive gynecological
examination, a clinical palpation examination once a year and
a sonographic preventive breast examination at an interval of
once every two years.

The aim of the work is to verify the benefit of self-examina-
tion and palpation examination in young women with detec-
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ted malignant lesions in a retrospective study from the period
of 3 years of work at the mammological clinic Radiologické
Klinika s. r. 0. in Trencin. From the captured and histological-
ly verified malignant lesions in the set of diagnosed malignant
foci, we compare the results of the palpation examination, so-
nography and biopsy with the final histopathological findings.

During the study period, a total of 97 women were diagnosed
at our department. Within the mammographic examination,
ultrasound (USG — B-K 400, Siemens SG 50,), mammography
(MG — Nova 3 000 Siemens, FUJI Amulet) and (MR —
1,5 T Siemens) were applied. Biopsies were performed by
the “freehand” method, under the control of sonography,
core-cut 16 and 14 G, core 15 and 22 mm., or fine-needle
biopsy, needle 20 G. The age of the women and, in the case
of the examination, the palpability of the lesion, the result
of the biopsy, the grading of the intraductal carcinoma, the
proliferation index, the presence of HER2, BRCA, the family
history and the size of the lesion were observed.

Patients were divided into five groups according to age. Group
A consisted of women aged less than 30 years (n = 6), group
B consisted of women aged 31— 35 years (n = 8), group C
consisted of women aged 36 —40 years (n = 28), group D
consisted of women aged 41 —45 years (n = 32), and the last
group E consisted of patients aged 46 — 50 years (n = 23).

The non-parametric Kruskal-Wallis test was used to compare
the numerical data. In case of dependence between the different
parameters studied, we used the nonparametric Spearman
correlation coeflicient. We processed the abundances of
nominal data in each category with contingency tables using
chi-square test. If the p-value of the test criterion of statistical
tests was less than the number 0.05, we considered the
differences between the observed variables as non-random
and due to the influence of the observed factors.

In the aspect of the results presented in the tables of the
results section, it is important to state that not all patients
from the mentioned set had all examinations performed. For
this reason, the numerical values of the results of individual
categories may be lower than the initial number of patients
in the given group. A basic overview of the performed
examinations in the entire set is presented in Table 1.

In the first step, we tested the differences between the five sets
in the parameters of proliferation index and lesion size. The
results of proliferative index testing are shown in Table 2.

An interesting finding emerges from the results presented
in Table 2.
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Although the result of the non-parametric test did not reach the formal limit of the numerical p-value of 0.05, which is necessary

to reject the assumption of agreement between individual age subgroups, it is relatively close to this value (p = 0.07). If we would

achieve e.g. a result with a p-value of the test criterion p = 0.70, it would testify clearly in favor of mutual agreement of the sets in the
size of the proliferation index.

Table 1: Overview of examined parameters

age n UsG MG MR L Bio Bio- | Bio+ | IDC | prolif | Her RA | BRCA | Velk
' |I| 51 ! |
030 | 6 6 1 5 5 6 ! T A I R A 6
i o2 X X5
v W v X
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! |I| 21 I3 I-
36-40 | 28 2 u | w0 19 Bog U U [ 2 g RPN gy | 29
i s X6 X19
voo | Y v x4
Vo
14
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n-45 | 32 32 32 19 19 32 12 2 I16/31 32
i vy | x| X
v Vo1
v
' I|| 153 I3 14/23
4650 | B 3 3 16 n 3 ||||| o4 |'|'|36 3 +7X’23 17/23 ”X/B 3
v “(/1 Vo X

Legend: n-total number of women in the age group, USG-number of women examined by ultrasound, MG-number of women examined by MG, MR — number of women
examined by MR, L-number of women with a palpable lesion, Bio- number of women with a positive biopsy, Bio- negative biopsy finding (/1 = fibroadenoma 2 = adenosis
3=ADH 4 =Phyllodes tumor/ — only in the third age group of women in three women), Bio type in case of a positive biopsy finding (1= IDC, 2 = ILC, 3 =DCIS, 4 = mucinous
5=gelatinous), IDC— grade (1=1DCl 2 =IDCII 3 = IDCIIl 4 =triple negative), prolif — number of women in whom the proliferation index was determined, HER — number
of positive findings, RA — all findings, where x = unexamined, BRCA — number of positive/out of all plus x-unexamined, size — number of women with specified lesion siz

Table 2: Testing of differences in proliferative index between sets.

Age group n X sd Xxm min. max. p
to 30 years. 6 283 19,4 25 10 60
31— 35years 8 44,4 219 50 5 70
36— 40 years. 17* 22,6 24,0 10 5 80 0,07
41— 45 years. 29 193 20,4 10 5 80
46— 50 years 23 248 233 15 5 70

Legend: n — number of patients, X— arithmetic mean, sd — standard deviation, xm — median, min. — minimum value, max. — maximum value,
p — value of the test criterion of the Kruskal-Wallis test, * there were 28 women in the set, but the proliferation index was determined only in 17 women
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Table 3: Testing for differences in lesion size in different age groups of women.

Age groups n X sd Xxm min. max. p
to 30 6 25 1,1 2,5 1 4
31—35 8 2,4 0,7 2,0 2 4
36—40 25 2,6 1,1 2,0 1 5 0,70
N—45 32 2,7 1,0 2,5 1 5
46—50 23 24 0,7 2,0 2 4

Legend: n — number of patients, X— arithmetic mean, sd — standard deviation, xm — median, min — minimum value, max — maximum value,

p- value of Kruskal-Wallis test criterion

Table 4: Testing the positivity of biopsy

The parameters IDC DCIS+muc* total
Age up to 40 years 22 12 38
Age over to 40 years 27 19 55
total 49 34 93

Legend: chi-square test, p = 0.82; df = 2; *only one case was gelatinous — not included in the calculations

In this case, however, the p-value of the test criterion is located
in the zone of the so-called marginal level of significance
(0.05<p<0.10) in which we can no longer afford such a simple
conclusion. Looking at the center indicators (arithmetic mean
and median) in Table 2, we can see that they have higher
values in the first two age categories than in the remaining
three. In other words, it seems to us that in the age categories
up to 35 years the proliferation index was slightly higher than
in older age groups. However, the statistical test used did not
evaluate this fact as statistically significant, apparently due
to the lower number of patients in the mentioned first two
groups (n = 6; respectively n = 8; table 2). It can be assumed
that if the proliferation index is really higher in a younger
organism, then with an increase in the number of examined
patients in these age groups we will really be able to expect
statistically significant differences compared to older age
groups. It should be emphasized that even though we used
the term “lower number of patients®, given the requirements
of the non-parametric Kruskal-Wallis test for the minimum
number of samples (n>5), we fulfilled the condition for its use.

Subsequently, we tested for differences between sets in the size
of the formations. The results are presented in Table 3. Table 3
shows no indication of differentiation in lesion size between
the different categories of women. In this case, however, it
has nothing to do with biometabolic processes in neoplasmic
transformation, but apparently only a natural consequence
of seeking medical help when a palpable formation is found.
Apparently, the lesion must reach a certain size for the patient
to palpate it and seek help, but there has never been a situation
in which patients have underestimated the discovery of an
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anomaly for some reason and sought medical help only later
when the size of the lesion was larger.

Subsequently, we tested the representation of each category of
histological findings of the biopsy specimen with respect to
the age groups of the patients. The results are shown in Table 4.
In this case, we had to merge not only the age categories of the
patients, but also the categories of histological findings in the
biopsy material. Table 4 clearly shows that the type of finding
is in no way related to the age category of the patients.

In the overall summary of our results presented in individual
tables, we can state that the most common solid findings
in younger women are hormonally active-dependent areas of
the gland, or fibroadenomas, while these tend to be palpable
and are the most common cause of sonographic examination
of women with palpable findings, which is in accordance with
data published so far (Heywang-Kobrunne, Dershaw 1997).
However, the risk of breast cancer from a fibroadenoma is not
higher than the general risk of breast cancer in the normal
population. Our data clearly show that despite the increase
in absolute numbers of newly diagnosed cancers in young
women, their increase is not higher than in women from
other age groups (Slobodnikova, Kraj¢ovic¢ova, Melu§ 2015).
We conclude that sonography is not a method of screening
and prevention in young women without tangible findings,
where it does not bring the desired effect and only increases
the number of diagnosed cysts, cystoid benign lesions,
areas of the gland with hormonal changes, and the number
of fibroadenomas (Kopans, 2016). All cancers found
in a retrospective study from the mammography department

Copyright © 2022 International Journal of Health New Technologies and Social Work

(formerly Zdravotnictvo a socidlna praca), ISSN 1336-9326, e-ISSN 2644-5433



of Radiologické kliniky s. r. 0. in Trenc¢in in women up to 40
years of age were clinically palpable, therefore we conclude
that self-examination is irreplaceable and of key importance
in this age group (Skovajsova 2015), in accordance with

published data.

In women younger than 40 years, we did not demonstrate
a significant effect of age on the occurrence, grading,
histological type and size of breast tumor lesions. On the
contrary, it appears from our results that all diagnosed
carcinomas were within the range of palpablelesions, so during
self-examination and preventive examinations of young
women, the lesions are palpable. Preventive sonographic
examinations in women with non-palpable findings are not
justified. With the huge number of sonographic preventive
examinations of women under the age of 40, diagnostic offices
could pay more attention to the screening of women over
the age of 45, which is not carried out to the required extent
in Slovakia (also due to lack of funds).
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Introduction: Tuberculosis is a global public health problem in terms of the highest reported mortality of all emerging

Objective: This work can serve as an overview of the used diagnostic methods and susceptibility testing or resistance

Core of work: The diagnostic procedure for tuberculosis is based on a thorough anamnesis, assessment of the
epidemiological situation, clinical examination, imaging methods (anteroposterior X-ray or CT scan), microbiological
examinations, endoscopic examination (bronchoscopy), histological examination, tuberculin sensitivity and detection

Conclusions: The diagnosis of this disease in several endemic areas of TB around the world is currently a problem.
Therefore, better diagnostic techniques have recently been developed in an effort to achieve a more accurate result.
Elimination of the disease is still hampered by high rates of multidrug-resistant TB and by the spread of TB in vulnerable

Uvod: Tuberkuléza je globalnym problémom verejného zdravia z hladiska najvyssej hldsenej tmrtnosti zo vietkych

Zameranie: Tato praca moze slazit ako prehlad pouzivanych diagnostickych metdd a testov citlivosti alebo rezistencie

Jadro prace: Diagnosticky postup pri tuberkuldze je zalozeny na dokladnej anamnéze, zhodnoteni epidemiologickej
situacie, klinickom vySetreni, zobrazovacich metédach (predozadny RTG alebo CT), mikrobiologickych vysetreniach,
endoskopickom vysetreni (bronchoskopia), histologickom vysetreni, tuberkuline citlivost a detekciu latentnej infekcie

Zaver: Diagnostika tohto ochorenia vo viacerych endemickych oblastiach TBC na celom svete je v sucasnosti
problémom. Preto sa v poslednej dobe vyvinuli lepsie diagnostické techniky v snahe dosiahnut presnejsi vysledok.
Elimindcii ochorenia stéle brani vysokd miera multirezistentnej TBC a $irenie TBC u zraniteInych skupin obyvatelstva



The individual diagnostic procedures are linked to each other
according to the basic results. A patient who has come into
occasional or repeated contact with a source of infection, or
a patient whose clinical picture is suspicious of specific pul-
monary changes, requires a comprehensive specialist exami-
nation. The diagnostic procedure for tuberculosis is based on
a thorough anamnesis, assessment of the epidemiological si-
tuation, clinical examination, imaging methods (anteroposte-
rior X-ray or CT scan), microbiological examinations, endos-
copic examination (bronchoscopy), histological examination,
tuberculin sensitivity and detection of latent TB infection.

Active tuberculosis can be diagnosed by isolating bacilli (de-
rived from the Mycobacterium tuberculosis complex) from bo-
dy secretions. In the pulmonary form of tuberculosis, a chest
X-ray as well as sputum examination are included in the ini-
tial testing. Sputum evaluation includes Acid-Fast Bacilli
smear (AFB smear), nucleic acid amplification test (NAAT)
as well as mycobacterial culture. Inability to produce sputum
can sometimes be a problem; in this case, we can use nebu-
lized hypertonic saline to induce sputum (Jilani et al. 2021).

To assess the risk of active TB as well as to enable prompt
preventive treatment, it is crucial to have an early diagno-
sis of latent tuberculosis infection (LTBI) after documented
or suspected exposure. Therefore, in order to eliminate TB,
in low-incidence countries it is necessary to detect groups
at higher risk of TB at both community and occupational le-
vels. Diagnosis of latent tuberculosis (which is indirect) re-
lies on the detection of an immune system response against
Mycobacterium tuberculosis antigens, assuming that an im-
mune response has been developed after the contact with the
pathogen. The main diagnostic tests for LTBI are the interfe-
ron gamma release assay (IGRA) and the tuberculin skin test
(TST). These are indirect tests that are based on the immune
response to TB and do not directly assess the viability or pre-
sence of TB bacilli. In addition, no test is currently available
that can distinguish the response induced by active TB from
the immune response caused by LTBI. Thus, the distinction
between active TB and LTBI is based on clinical, radiological
or bacteriological findings (Zellweger et al. 2020).

X-ray examination represents one of the most essential
criteria to diagnose tuberculosis disease. WHO recommends
that tuberculosis in children should be diagnosed on the basis
of chest X-ray examination and contact tracing, even in case
of the absence of a positive tuberculin skin test result. Since
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chest radiographs have a sensitivity of only 40 %, they are
not a good indicator of tuberculosis in children. This may
have negative consequences for children with a confirmed
anamnesis of a contact with tuberculosis, because a normal
chest X-ray finding may lead to a misdiagnosis of LTBI
instead of pulmonary tuberculosis, and thus to treatment
only with isoniazid instead of a complete 4-drug regimen.
In children whose chest X-ray examination results are
inconclusive, computed tomography (CT) can detect changes
and is superior to conventional chest radiography. CT scans
are much more sensitive than conventional chest X-rays for
detecting cavitations (which can occur in children). CT is also
a good choice for detecting peripheral and mediastinal lymph
nodes (very common in childhood tuberculosis). In 60 %
of patients with tuberculosis, CT shows enlarged lymph
nodes, whilst chest radiographs show nothing unusual. CT
scans, which are characterized by high resolution, can reveal
besides mediastinal abnormalities also findings in the lung
parenchyma — such as centrilobular and miliary nodules (on
conventional chest radiographs) (Santos et al. 2019).

In developing countries, sputum smear microscopy using
Ziehl-Neelsen (ZN) staining is widely used for routine
diagnosis of tuberculosis. This is because of its high
specificity as well as cost-effectiveness, nor does it require
any sophisticated equipment. Although smear microscopy
results can be obtained within 2 hours, smear microscopy
is characterized by lower sensitivity. This is due to the need
for 5000 — 10 000 bacilli per ml of sputum to subsequently
demonstrate a positive result. Nearly 13 % of TB transmission
occurs in patients with both TB and culture-negative sputum.
Therefore, healthy individuals are at risk of Mycobacterium
tuberculosis infection (leading to active TB development)
if they come into close contact with TB suspects (with TB
negative sputum). To increase the sensitivity of this test,
a 3-day early morning sputum collection protocol is required.
An AFB smear, which is also characterized by its technical
simplicity, can be performed within a few hours, but on the
other hand, it fails to distinguish nontuberculous mycobacteria
from Mycobacterium tuberculosis. The other benefits of the
above mentioned sputum microscopy are the assessment of
a response to treatment as well as cure or treatment failure at
the end of therapy (Rasool et al. 2019; Jilani et al. 2021).

Mostly depending on the methodology with which samples
are collected, made, and then the already stained smears are
examined, the sensitivity of sputum smear microscopy by the
ZN methodisreported tobe variable orlow (ranging from 20 %
to 80 %). Therefore, if this procedure is used as the sole means
of diagnosis, a significant number of cases remain undetected.
For better results of sputum smear microscopy, fluorescence
microscopy (FM) diagnosis has therefore been introduced.
Compared to ZN method, the sensitivity of conventional FM
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provides a much better yield as well as detection of positive
smears. It is also less demanding to perform, i.e. it takes less
time. Because of a possibility of false positive results caused by
the incorporation of fluorochrome dyes by inorganic objects,
there are doubts about the specificity of FM. A limitation
of FM, especially in low to medium income countries, is its
considerable cost (Dzodanu et al., 2019).

Culturing is considered the gold standard for TB diagnosis,
although it is time-consuming and can take 2-8 weeks.
Although mycobacterial culture has been widely accepted as
the gold standard for TB diagnosis, the rate of false negative
results, which is relatively high, can reduce positive results
and increase negative results (Wen et al. 2017).

Methods for determining drug susceptibility tests (DSTs)
for Mycobacterium tuberculosis use the culture of an isolate
in mycobacterial medium containing a drug. Middlebrook
7H9 liquid medium, Lowenstein-Jensen (L]) egg-based
medium as well as Middlebrook 7H11 solid medium are
the most commonly used media. The Lowenstein-Jensen
solid culture assay as well as the BACTEC MGIT 960
automated culture system are the preferred methods for the
determination of DST. Among these culture methods, the
BACTEC automated system is the most sensitive; moreover,
this approach is also suitable for growing Mycobacterium
tuberculosis in AFB-negative samples (in relatively shorter
detection periods of 7 to 14 days), although

it is costly and sophisticated. For sites on the periphery
of health care in TB-endemic communities, this method
is unaffordable. The MGIT 960 system is also known to be
suitable for MDR-TB detection. In many parts of the world,
the MGIT 960 is considered the gold standard in culture.
Compared to various detection methods and DST this
system has been evaluated, whilst demonstrating specificity
between 89 —100 % and sensitivity of 100 % for isoniazid
(INH) and rifampicin (RIF). Longer culture time (4 to 8
weeks) for DST determination is required when using the L]
solid culture method, which is relatively cheaper as well as
simpler, but slow. Using Middlebrook or Cohn solid media
containing agar, the period can be shortened. However,
its long turnaround time makes it unreliable; moreover,
in some localities this medium is not readily available. Some
researchers point out that a viable method is a method
incorporating appropriate aspects of both microscopy and
culture as well as taking robustness into account. At the same
time it is technically less demanding. One of the qualitative
tests fitting these criteria is the microscopic observational
drug susceptibility test (MODS). It includes visualization
of Mycobacterium tuberculosis growth in the broth, besides
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the formation of a cord = pellicle, which is a typical feature.
Since it is less technically demanding, relatively rapid, but also
cost-effective, this method has been recommended by several
studies. While a sensitivity of approximately 86.9 % has been
reported for the Lowenstein-Jensen culture, the sensitivity
of the MODS method has been estimated to be almost 94 %
(Tayyab et al., 2018; Owusu and Newman, 2020).

A recent study assessed the performance of the MODS test for
the diagnosis of tuberculosis and MDR-TB, demonstrating
the reliability of the MODS method for the detection of the
Mycobacterium tuberculosis complex as well as determining
its sensitivity to RIF and INH, and ultimately highlighting
the need to provide support for its widespread use. Only
few studies have compared the MODS with the BACTEC
MGIT 960 system. Although in these studies the specificity
(92.3 % to 97 %) and sensitivity (81 % to 89 %) of the test
were slightly lower compared with the current finding, the
results were generally consistent with the conclusion that the
MODS test is a reliable method. MODS can simultaneously
provide culture results with sensitivity results. According to
the pooled estimates of the meta-analysis, the specificity and
sensitivity of the test ranged from 96 —99.4 % and 96 — 98 %
for the detection of resistance to RIF, while it ranged from
95.8 —98.6 % and 90 —97.7 % for the detection of resistance
to INH. Compared with most other earlier studies, the
sensitivity of the MODS test in this study for detecting
resistance to RIF and INH was slightly lower; however, the
specificity was similar. In conclusion, MODS is a rapid as well
as inexpensive test that has good performance characteristics
for direct diagnosis of tuberculosis as well as detection of
multidrug resistance (Selale and Uzun 2017).

Nuclear amplification as well as gene-based tests represent
a new generation of tools currently used to diagnose tubercu-
losis. Using DNA-based molecular techniques, these tests al-
low the identification of bacteria or bacterial particles. The-
se faster techniques provide diagnosis in less time with high
accuracy. The usual waiting time for a standard culture las-
ting several days or even weeks is quite lengthy compared to
this new technique, which can provide confirmation of a tu-
berculosis infection in just a few hours. In immunocompro-
mised people, where the false negative rate is relatively high,
these tests are particularly important. Also, some molecular
tests, such as DR-MTB or GeneXpert, allow the identifica-
tion of multidrug-resistant TB infections. A positive nucleic
acid amplification test (NAAT) on a single sputum sample is
considered sufficient for the diagnosis of active tuberculosis,
irrespective of the AFB smear results. In cases of a negative
AFB smear with moderate to high suspicion of active tuber-
culosis, NAAT positivity can be used as a presumptive tuber-
culosis. It is also known that NAAT cannot be used to rule out
pulmonary tuberculosis (Jilani et al. 2021).
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Although sputum smear microscopy for acid-fast bacilli
(AFB) is a rapid and inexpensive diagnostic option, its sensi-
tivity is low, as has been mentioned several times. Therefore,
nucleic acid amplification techniques are relied upon for the
rapid detection of Mycobacterium tuberculosis, which is essen-
tial for early diagnosis as well as treatment, for improving pa-
tient’s results and last but not least, for the continuous adop-
tion of effective public health measures. Several molecular
methods designed for the rapid detection of Mycobacterium
tuberculosis and drug resistance in clinical samples, including
real-time polymerase chain reaction (PCR) or line probe as-
says, have been developed in recent years (Tang et al. 2017).

Countries known to have a high TB burden primarily use
the WHO-approved GeneXpert MTB/ RIF test as a first-line
diagnostic tool/technique for tuberculosis. This test can
be described as a rapid, unique or automated nucleic acid
amplification device based on a cassette. It is one of the fastest
and most advanced PCR-based methods recommended
for the detection of MTB DNA as well as the resistance
to rifampicin. It is based on hemi-nested real-time PCR,
which uses a technology of five molecular beacon spanning
the rpoB gene 81-bp rifampicin resistance determining
region (RRDR). The GeneXpert MTB/RIF assay can identify
tuberculosis directly from sputum, along with rifampicin
resistance, within two hours from analysis. By implementing
this assay on a large scale, we can achieve better diagnosis of
tuberculosis, especially in populations that are at high risk
(Rasool et al. 2019; Mulengwa, Monyama, Lebelo 2021).

According to a recent meta-analysis, in the diagnosis of pae-
diatric pulmonary tuberculosis (PTB), the pooled sensitivi-
ty and specificity of Xpert were 68 % and 100 %, respective-
ly. Also in 2013, the WHO recommended the Xpert test for
the diagnosis of extra pulmonary tuberculosis (EPTB), and
another meta-analysis showed that although this technology
has high specificity, its sensitivity for the detection of EPTB
is relatively low. The use of Xpert for the diagnosis of muscu-
loskeletal TB cases has also been reported, but the data we-
re too limited. Held et al. reported that compared with a re-
ference standard, that is by culture or histology, Xpert had
a specificity of 96.2 % and a sensitivity of 95.6 % in 71 adult
spinal cord samples. Gu et al also performed Xpert in 60 ca-
ses of both bone and articular TB and found a specificity of
100 % and a sensitivity of 82 % using a composite reference
standard (CRS). The diagnostic accuracy of Xpert to identi-
fy both musculoskeletal tuberculosis and RIF resistance was
of interest in a recent study. After lymphatic and pleural di-
sease, musculoskeletal tuberculosis is the third most com-
mon type of EPTB, with the spine as well as the weight-be-
aring joints being the most vulnerable sites of infection. The
data revealed that the pooled specificity and sensitivity of
Xpert for the detection of musculoskeletal TB were 83 % and
81 %, respectively. Because musculoskeletal samples may ha-
ve lower Mycobacterium tuberculosis content compared with
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sputum from PTB patients, the efficacy of Xpert in diagno-
sing PTB is lower (specificity 99 % and sensitivity 89 %) ac-
cording to a previous meta-analysis. This analysis revealed
that in the diagnosis of RIF-resistant musculoskeletal TB, this
test showed high pooled specificity (96 %) as well as sensitivi-
ty (89 %). In conclusion, this study suggests that demonstra-
ting the high specificity and sensitivity of the Xpert MTB/ RIF
test in the diagnosis of musculoskeletal TB as well as the de-
tection of RIF resistance may be beneficial, particularly in cli-
nical decision-making. Therefore, more efforts should be ma-
de in the future to determine the accuracy of this promising
test for the diagnosis of musculoskeletal TB (Wen et al. 2017).

To overcome the limitations of the Xpert test, the new Xpert
MTB/ RIF Ultra (Xpert Ultra) test has been developed. Be-
cause the Xpert Ultra incorporates two distinct multicopy
amplification targets (IS1081 and IS6 110) using improved
chemistry assay and cartridge design, it provides improved
sensitivity for the detection of the Mycobacterium tuberculo-
sis complex. As a result, this assay is also able to detect ‘traces’
of MTB DNA (a new semi-quantitative category whose resis-
tance to RIF is not determined) that were not detectable with
the previous version of Xpert, focusing only on the rifampicin
resistance determining region (RRDR) of the MTB rpoB ge-
ne. Improved differentiation of some silent mutations, better
detection of RIF resistance in mixed infections, and avoidan-
ce of false positives in paucibacillary samples while detecting
RIF resistance, have been demonstrated in several analytical
laboratory data (Bisognin et al., 2018; Dorman et al. 2018).

According to the results of a recent multicentre study on the
diagnostic accuracy of the Xpert Ultra test, it has been shown
to have improved sensitivity compared to the standard Xpert
for the detection of TB cases in patients with confirmed pul-
monary tuberculosis as well as negative sputum smears. Mo-
reover, in all study participants, but also in HIV-infected pa-
tients, this test showed excellent sensitivity for detecting TB
cases. The high sensitivity of the Xpert Ultra could facilitate not
only the diagnosis of tuberculosis in the early stages of the di-
sease in clinical practice, but also the diagnosis of TB in people
with HIV infection or with a negative sputum smear (a popula-
tion with a high mortality rate). Similarly, this increase in sen-
sitivity could be relevant for the diagnosis of extra pulmona-
ry forms of tuberculosis (such as meningitis) and the diagnosis
of tuberculosis in children. The specificity of Xpert Ultra for
detecting resistance to RIF was not lower compared with that
of standard Xpert. Therefore, further studies involving a larger
number of rifampicin-resistant samples are still needed so that
we can subsequently obtain a better characterization of the ac-
curacy of the Xpert Ultra assay for detecting rifampicin resis-
tance. In summary, this test with its high sensitivity and speed
is a suitable tool for the diagnosis of tuberculosis and at the sa-
me time for the detection of rifampicin resistance. Compared
to Xpert, its increase in sensitivity was most pronounced in pa-
tients with lower sputum bacillary loads (Dorman et al. 2018).

Int J Health New Tech Soc Work, Vol. 17, No 4, 2022
Article available online: www.journalofhealth.online

133



Pavol Beno, Ingrid Juhasova
Labratory diagnosis of tuberculosis — overview

Another study compared the diagnostic accuracy of Xpert
MTB/ RIF and Xpert Ultra for the detection of pulmonary tu-
berculosis (PTB), but also for the detection of RIF resistance
in individuals with presumable pulmonary tuberculosis. They
found Xpert MTB/ RIF to be sufficiently specific and sensiti-
ve for the diagnosis of RIF resistance and detection of PTB,
which is also consistent with previous findings. Xpert MTB/
RIF was more sensitive for tuberculosis in patients with a posi-
tive smear as opposed to those with a negative smear. It was al-
so less sensitive in HIV-positive participants than in HIV-ne-
gative participants. Compared with Xpert MTB/ RIE, Xpert
Ultra showed lower specificity and higher sensitivity for tuber-
culosis (especially in HIV-positive and smear-negative parti-
cipants) and similar specificity and sensitivity for rifampicin
resistance. In aggregate, Xpert Ultra and Xpert MTB/ RIF pro-
vide more accurate results when performed both, ensuring ra-
pid initiation of MDR-TB treatment (Horne et al. 2019).

World Health Organization-approved molecular lineage tests
are also used to diagnose multidrug-resistant tuberculosis.
One such test is the MTBDRplus genotype, which can provi-
de rapid detection of MDR-TB directly from positive sputum
samples or Mycobacterium tuberculosis isolates. However, the
utility of this test depends on the type of mutations that are
prevalent at a given site and the mutations that are targeted
for subsequent determination of drug sensitivity. Mutations
in the rpoB gene account for almost all rifampicin resistance,
while mutations in the inhA and katG genes cause high levels
of isoniazid resistance. All these mutations are detected by the
aforementioned assay (Maharjan et al. 2017).

Although the tuberculin skin test (TST) (also known as
the Mantoux test) is more than a century old, it is still used
in areas with a high endemic incidence of tuberculosis
as a diagnostic tool for diagnosing latent Mycobacterium
tuberculosis infection. To detect cell-mediated immunity to
Mycobacterium tuberculosis by a delayed-type hypersensitivity
reaction, the TST uses a purified protein derivative (PPD)-
tuberculin, which is a heat-induced protein precipitate
of ineffective tubercle bacilli. The Mantoux method is
commonly used, in which 0.1 mL of fluid containing 5 PPD
tuberculin units is injected intradermally into the patients
forearm, followed by assessment of induration after 48 to 72
hours. Depending on the patient’s risk factors and the size
of the diameter of the induration, the test is interpreted as
either negative or positive (induration of 15 mm or more =
considered positive; induration threshold reduced to 10 mm =
in individuals living in countries with a high prevalence of TB;
induration size threshold reduced to 5 mm = most commonly
in immunosuppressed individuals). The tuberculin skin test
is inexpensive and not difficult to handle. Limitations of this
test are related to the need for reading and access to sufficient
amount of trained people for subsequent interpretation of
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results. False-positive reactions have been observed in patients
with Bacillus Calmette-Guerin (BCG) vaccination as well as
in individuals with nontuberculous bacterial infection due to
cross-reactivity to PPD antigens. In young individuals, such as
infants or young children, false-negative results may occur if
they are checked within a short period of time (less than 6 to 8
weeks) after TB infection. They may also occur in individuals
with predominantly extensive TB disease, then in patients
with a viral vaccination that has been administered recently,
or in individuals taking immunosuppression in the form
of steroids or anti-TNF-a agents. However, this test cannot
distinguish latent TB from active TB (Hashash et al. 2020;
Gualano et al. 2019; Won et al. 2020).

At the beginning of the 21st century, the interferon gamma
release assay (IFN-y) = IGRA was developed as an alternative
to TST. This test promotes MTB-sensitized T lymphocytes
(from patients’ blood) via antigens that are specific for MTB
but distinct from most antigens in BCG inoculation or
multiple nontuberculous mycobacteria (NTM) infections.
Last but not least, it also measures the level of IFN-y, which is
secreted by T lymphocytes. Because the IGRA is a blood test,
patients do not have to visit the hospital twice to get the result,
which is not true about the TST. In addition, it is less prone to
false positive results from NTM infection or BCG inoculation.
Compared to TST, it is relatively more sensitive in children
or immunosuppressed patients. However, even IGRA cannot
distinguish active tuberculosis from latent tuberculosis. IGRA
and TST do not assess infection, but immunological memory
which is a result of subclinical infection leading to LTBI or
current or past active TB. Several meta-analyses suggest that
in identifying TB infection, the IGRA test shows relatively
higher specificity and sensitivity than the TST test. However,
neither TST nor IGRA has demonstrated ideal stability (Won
etal. 2020; Yang et al. 2019).

In recent years, several commercially available IFN- y assays
have been developed as a possible screening approach to
tuberculosis infection. Assays such as QuantiFERON-TB Gold
or QuantiFERON-TB Gold In-Tube and T-SPOT. TB are the
main commercially available IGRA products. Although IGRA
products do not have cross-reactivity with BCG vaccination
(unlike TST), they do have cross-reactivity with some other
mycobacteria such as Mycobacterium szulgai, Mycobacterium
marinum or Mycobacterium kansasii. In addition, in IGRA
products there is reduced sensitivity to LTBI detection
in children and immunocompromised patients. They also fail
to distinguish between distant and recent infections (Kim, Jo,
& Shim, 2019; Yang et al. 2019).

QuantiFERON-TB Gold In-Tube (QFT-GIT) uses whole
blood, a minimum of 3 ml, which is drawn into three coated
heparinized tubes with lyophilized antigen: 1. antigen-coated
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tube; 2. mitogen control tube to ensure the presence of viable
cells; 3. null control tube. In response to the MTB antigen,
the concentration of interferon gamma is subsequently
determined by ELISA. As the previous studies have
adequately demonstrated the role of CD8+ T cell responses
in Mycobacterium tuberculosis infection, QuantiFERON-TB
Gold Plus (QFT-Plus) was introduced as a next-generation
QFT-GIT. This new QFT-Plus contains two tubes of antigens
(TB1 and TB2): peptides derived from CFP-10 and ESAT-6
(with TB 7.7 removed) are contained in the TB1 tube, which
was designed to elicit a CD4+ T cell response; the TB2 tube
contains peptides of the same length as TB1 and, in addition,
includes newly designed peptides that stimulate IFN-y
production by CD8+ and CD4+ T cells. Similar accuracy
of the QFT-GIT and QFT-Plus assays has been reported
in recent studies, where these assays showed a higher CD8+ T
cell response to recent Mycobacterium tuberculosis exposure,
in contrast to remote exposure in contact screening (Hashash
et al. 2020; Kim, Jo, & Shim 2019).

QFT-Plus and QFT-GIT have been compared by several stu-
dies, and as a result, high concordance between these tests has
been demonstrated. Despite the absence of the TB7.7 anti-
gen, the QFT-Plus was as accurate as the QFT-GIT in volun-
teers who were not infected with Mycobacterium tuberculosis
and in patients with active tuberculosis. In health care wor-
kers, immunocompromised individuals or patients at risk of
tuberculosis, concordance between QFT-Plus and QFT-GIT
was relatively high (95.6 %, 93.7 % and 96.6 %, respectively).
A major advantage of the QFT-Plus assay is the ability to pro-
vide information regarding additional CD8+ T cell respon-
ses to distinguish between latent and active TB or between
old and recent infections, as well as to improve TB detection
in immunocompromised patients. (Won et al. 2020).

The sensitivity of QFT-Plus compared to QFT-GIT in indivi-
duals co-infected with HIV and TB remains poorly charac-
terized. A study conducted in Zambia has recently demon-
strated up to 85 % sensitivity of QFT-Plus in culture-positive
individuals with active TB and co-infection with HIV. Al-
though a direct comparison with QFT-GIT was not inclu-
ded in this study, the authors argued that in HIV co-infected
patients, QFT-Plus has a relatively higher sensitivity compa-
red to QFT-GIT, as a sensitivity of 63 % was already observed
using QFT-GIT in an earlier study (in the same setting). Li-
ke when using QFT-GIT, this study also demonstrated a re-
duced positivity rate in HIV-infected individuals with decli-
ning CD4+ T cell counts. In spite of the fact that QFT-Plus
has a higher sensitivity compared to QFT-GIT in HIV-positi-
ve patients with tuberculosis, direct comparison of QFT-Plus
with QFT-GIT, along with adjustment for CD4+ T cell count,
is needed to accurately demonstrate the increased sensitivity
of QFT-Plus in this population. Although QFT-Plus has be-
en marketed as a promising alternative that provides impro-
ved performance (compared to QFT-GIT) by adding CD8+ T
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cell response, published studies directly comparing QFT-GIT
to QFT-Plus have not revealed any remarkable improvement
in the performance of this assay in individuals with tubercu-
losis, low-risk populations, or high-risk groups. Further re-
search in children and immunocompromised individuals
is necessary to determine the performance of the QFT-Plus
in these groups (Shafeque et al. 2020).

The T-SPOT. TB assay uses enzyme-linked immunospot
(ELISPOT) methodology to determine the number of T
lymphocytes sensitized to TB antigens due to exposure to
TB mycobacteria. Sensitized T lymphocytes are detected
by capturing secreted IFN-y after in vitro stimulation with
MTB antigens [culture filtrate protein 10 (CFP10) and early
secreted antigen target-6 (ESAT-6)]. IFN-y is captured on the
membrane surface by specific antibodies and is subsequently
observable as speckles by adding an appropriate substrate.
The number of spots obtained will represent the number of
sensitised T lymphocytes (in the sample). According to the
number of spots formed, the results of the T-SPOT. TB will
be reported as negative, positive, borderline or invalid. The
T-SPOT. TB test contains a borderline for better identification
of individuals who are infected with tuberculosis. The only
IGRA borderline category test is the T-SPOT. TB test. The
borderline was created to increase test resolution for results
around the cut-off point, thereby also to decrease the
uncertainty associated with results on either side of the single
cut-off point. If the cut-off point between negative and positive
results is determined by using 6 point pulses (after subtracting
the zero control pulses), optimal sensitivity and maximum
specificity of the test are achieved. A positive result will be
obtained if the number of spots induced by the MTB antigen
is greater than or equal to eight points after subtraction of
the null control. If the number of spots induced by the MTB
antigen is less than or equal to four points after subtraction of
the null control, a negative result will be obtained (Hashash et
al., 2020; Rego et al. 2018).

T-SPOT. TB is a new method for screening Mycobacterium
tuberculosis infection. However, it is questionable whether
T-SPOT. TB should become a substitutable alternative to TST
for screening Mycobacterium tuberculosis infections. Therefo-
re, a retrospective analysis was performed to evaluate the per-
formance of the two methods. The performance of the TST
was compared with that of the T-SPOT. TB test in the de-
tection of active tuberculosis. In this study, the pooled sen-
sitivities of the T-SPOT. TB and TST tests were 88.3 % and
76.7 %, respectively. The T-SPOT. TB test showed comparati-
vely higher sensitivity compared with the TST, which was al-
so consistent with the results of some previous meta-analyses.
However, neither of these tests was sufficiently accurate to be
used to detect active TB disease. Because the performance of
the two tests is comparable, the choice of either the T-SPOT.
TB or TST test should rather be based on other considera-
tions, including benefits, costs, or resources (Yang et al. 2019).
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For a century, TST has been the dominant test for detecting
Mycobacterium tuberculosis infection. Interferon gamma
release assays have been available for nearly a decade and
dozens of studies have compared the performance of both
types of assays (IGRAs). The benefits of IGRAs even have led
some experts to the conclusion to “discontinue” TST, even
in paediatrics However, due to the lack of data, doubts remain
as to whether the use of IGRAs is the best option in young
children.

The results of the Tuberculosis Epidemiology Study
Consortium have recently been reported by a team of
researchers interested in assessing tuberculosis infection and
disease in 3 493 children in 11 countries over a 4-year period.
In fact, this is the largest study in the US to compare outcomes
of both IGRAs (T-SPOT. TB and QuantiFERON-TB Gold
In-Tube) with TST in the same population. About 92 % of
participants were born in countries where the BCG vaccine
is routinely administered, that is outside the US. There was
80 % overall concordance between IGRAs and TST, and more
than 90 % of discordant results were IGRA-negative and
TST-positive. The lowest concordance as well as the highest
proportion of IGRA-negative and TST-positive results were
exhibited in children younger than 2 years, not born in the
US, which was probably due to the recent administering of
the BCG vaccine. Concordance between the two IGRAs
was relatively high (97 % for children born outside the US
and 93 % for US born children), supporting the collective
recommendation that one IGRA should not be favoured over
the other (Starke 2020).

In predicting the development of active tuberculosis among
high-risk individuals living in TB-endemic countries,
a large prospective cohort study in the United Kingdom
demonstrated that IGRA positivity was significantly superior
to the TST-5 mm and TST-10 mm strategies. In contrast
to all other tests and TST thresholds (<75 %), TST-5 mm
identified the greatest proportion of participants progressing
to active TB (64 of 77 tested, representing 83 %). The WHO
LTBI management organization used five studies related to
TST and IGRAs (from countries with high TB incidence),
finding different relative risks for each test (2.03 for IGRAs
and 1.49 for TST), and estimated pooled hazard ratios for
negative and positive tests. It was concluded that neither test
was superior for predicting progression to active TB, and that
TST remained an acceptable option for children younger
than 5 years. A recent review of comparative data did not
provide reliable evidence to support the claim that IGRAs
are superior to TST when used without evidence of active
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TB in HIV-infected patients. Because there are not sufficient
quality evidence for the recommendation IGRAs, WHO
suggests that in low- and middle-income countries, IGRAs
should not substitute TST. Direct comparison of the two tests
has been conducted primarily in countries with middle- to
low-economic resources and high TB burden, so it remains
unclear which test better identifies LTBI (Gualano et al., 2019;
Chandrasekaran et al., 2018).

Persons with HIV infection and AIDS, migrants and those
infected with multidrug-resistant strains of tuberculosis
have become new risk groups. Elimination of the disease is
still hampered by high rates of multidrug-resistant TB and
by the spread of TB in vulnerable groups of the population,
such as people addicted to alcohol and drugs, migrants from
countries with a high number of TB cases (in the Slovak
Republic, main risky group are migrants from Ukraine). The
clinical and immunopathological interaction between TB and
COVID-19 is not yet fully understood and studied.
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Introduction: Number of studies showing observations of intradural intersegmental connections between neighbouring
spinal cord fila radicularia is raising, similar is with the works describing variabilities of innervation areas of spinal
nerves plexus terminal branches.

Research Objectives: was to point out on individual regional differences in the innervation areas of the upper and lower
limb based on quite frequently found nerve connections and variations.

Core of work: The common segmentary origin of the nerves explains the frequent observation of connections between
nerves and lines of overlapping in the regions that peripherally correspond to the above- mentioned segments.
Connections in the periphery are not something random and cannot be assigned to anomalies. Their presence brings
certain regularity. In their location, there is certain dependence, reflecting the complex genesis and explanation
in segmental body structure. This group of intersegmental anastomoses is very complicated in the sacral region, where
a large number of anastomoses make the impression of the presence of the plexus. In other cases, however, between the
dorsal branches of the lumbar nerves only isolated connections are found.

Conclusions: The classical image about the spinal cord segmental arrangement should take into consideration/account
also some regional specifics.

Keywords: spinal nerves, intersegmental connections, regional arrangement

Uvod: V literattre sa mnoZia prace s nélezmi intraduralnych intersegmentalnych spojok medzi susednymi korehovymi
vlaknami miechy, rovnako pribudaju prace o variabilitach inerva¢nej oblasti koncovych vetiev miechovych spleti.

Cielom vyskumu: bolo poukazat na individudlne regionalne rozdiely v inervacnych oblastiach hornej a dolnej koncatiny
na zaklade relativne ¢asto nachddzanych nervovych spojok a variacii.

Jadro prace: Spolo¢ny segmentdlny povod nervov vysvetluje Casté pozorovanie spojok medzi nervami a oblasti
prekryvania v oblastiach, ktoré periférne zodpovedaju vyssie uvedenym segmentom. Spojenia na periférii nie si nie¢im
ndhodnym a nemozno ich priradit k anomalidm. Ich pritomnost prindsa urcitt pravidelnost. V ich umiestneni existuje
urdita zavislost, ktord odraza zloziti genézu a vysvetlenie v segmentdlnej stavbe tela. Tato skupina intersegmentalnych
anastomoz je velmi komplikovana v sakralnej oblasti, kde velké mnozstvo anastomoéz vytvara dojem pritomnosti splete.
V inych pripadoch sa v§ak medzi dorzalnymi vetvami bedrovych nervov nachadzaju iba izolované spojenia.

Zaver: Klasickd predstavu isto segmentalnej organizacie miechy treba ,,obohatit“ aj o urcité oblastné (regiondlne)
$pecifika.

Klucové slova: miechové nervy, intersegmentalne spojky, regionalna organizécia
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In many of our previous works, we focused on the variability
in the origin and course of some spinal nerve terminal
branches and their plexuses (Matej¢ik 2019, Haviarovd 2017).
We also find works dealing with the same issue in foreign
scientific literature (Bartynski 2010, Harshavardhana 2014,
Rabai 2016, Yang 2016, Wu 2015). Numerous intersegmental
connections, overlapping areas of the neighboring
dermatomes and myotomes, and border areas forced us to
think about the classic scheme of the segmental arrangement
of the innervation areas of the human body and to take into
account the most frequently occurring segmental variations
and assign them to the existing standards. Extremities (upper
and lower) are a very frequent location of nerve damage
(either in the sense of a conduction disorder or interruption
as a result of another pathological process) and its subsequent
treatment, therefore we will focus mainly on them: their
sensory and motor innervation comes from 2 thickened
sections of the spinal cord: intumescentia cervicalis for the
upper limbs (giving rise to the network for the upper limb
— plexus brachialis) and intumescentia lumbosacralis for the
lower limbs (giving rise to the lumbar and sacral plexuses —
plexus lumbalis et plexus sacralis).

Research Objectives was to point out on individual regional
differences in the innervation areas of the upper and lower
limb based on quite frequently found nerve connections and
variations.

Axonal pathways to the terminal regions of innervation
in the upper limb nerves (Fig.1).

Anastomoses between nerves in the periphery, reducing or
enlarging of innervation regions of nerves and sometimes
even complete replacement of one nerve by another one, is
expression of the complexity of forming of limbs.

A large number of segments (neurotomes, myotomes, derma-
tomes), from which the upper limb is developing, complexity
and instability of the formation is reflected in the complexity
of pathways of the axons and in anatomical differences of the
peripheral nerves.

In cases, where 2 or 3 nerves with a common source of
origin (in the sense of belonging to the uniform or adjacent
segments), participate in innervations of any region of a limb,
the axons may pass through the area in arrangement of
one of more nerves. As and example, we can show possible
pathways of axons to innervations of the dorsum of the hand,
in which branches of ulnar, radial nerves and sometimes
musculocutaneous nerve participate. Ulnar nerve contains

Viktor Matejcik, Zora Haviarova, Roman Kuruc
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axons of the C7, C8 and T1 segments. Radial nerve contain
axons from all segments involved in the formation of brachial
plexus. Therefore, C7 and C8 are the segments, which are
common for the ulnar and radial nerves. The axons of the cells
of these segments can pass to the innervations regions (skin
segment of the dorsum of the hand) as in the arrangement
of the ulnar nerve, so in the arrangement of the radial nerve.

In the radial type of innervations, the radial nerve is innerving
the whole region (Fig. 1), in the ulnar typ the ulnar nerve.
The common segmentary origin of the nerves explains the
frequent observation of connections between nerves and lines
of overlapping in the regions that perpipherallly correspond to
the above- mentioned segments. The amount of connections
and the size of the overlapping zones are unstable. Variability
is an expression of instability of the peripheral nervous system.

Axonal pathways to the lower limb innervation regions
(Fig. 2).

The complexity of the formation of the lower limb, which
involves alarge number of segments, as well as the assimilation
of lumbar and sacral segments has resulted in observations
of connections between nerves and differences in inervation
areas of the nerve.

All lumbar and sacral segments are the sources of the lower
limb nerves. For example, axons L1-L4 constitute basic nerves
on the front extensoric side of the lower limb. The axons of the
last lumbar and sacral segments S1-S4 are basically involved
in the formation of common peroneal nerve and the tibial
nerve (branches from the sciatic nerve, Fig. 2).

Genetic relatedness of segments of sources of nerves enables
the course of axons to the final innervation territories
in several nerves that have common source of origin in the
sense belonging to their homonymous or adjacent segments.
This is particularly important in that region where two or
three nerves innervate any region, for example, the pathways
of axons to the tarsal region.

Insome cases, the saphenous, the deep peroneal, the superficial
peroneal and the sural nerves participate in innervations
(Fig. 2). The mentioned nerves have in their arrangement of
nerves of the lumbar and sacral plexuses, so on the periphery,
in this case, the tarsal region, we can observe in the borders
of L4, L5 and S1 the nerve branches of the lumbar plexus
(saphenous nerve) and sacral plexus (superficial and deep
peroneal nerves, sural nerve, anastomoses between them and
the overlapping zones). In case (Fig. 2), when the axons pas
from the L4 and L5 to the final territory, in particular in the
arrangement of superficial and deep peroneal nerves, only the
branches of mentioned nerves participate in innervations of
the instep within the borders of L4-L5.
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Figure 1: Axonal pathways to the terminal upper limb innervation areas (Haviarova 2017).
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Figure 3: Nerve connections between dorsal branches of lumbar and sacral spinal cord segments (Haviarova 2017).

This example shows that the principal issue is seen only
after calrification of the complex of the nerves involved
in the innervations of any region, (because the differences of
the formation level of limbs or plexuses are reflected in the
projections of segments at the periphery).

Various ways axons to the final territories are possible,
especially in the localisation of zones of overlapping and
replacing the territories of extending branches of a single
nerve with branches of a second one.

It is seen that the common origin of the lateral cutaneous
femoral nerve and femoral nerve (L1-L2) explains the location
of connectors on the periphery of the borders L2. In addition,
the presence of numerous connections between the obturator
nerve and the femoral nerve finds its clarifications here.

The figure shows that the axons of the segments L2, L3 and
L4 can pass to their final territories in the arrangement of the
femoral nerve or the obturator nerve and depending on it,
the nature of the branching, in the sense of the presence or
absence of specific nerve branches of the mentioned nerves as
well as overlapping zones, will be differentiated.

The axons of segments L4 pass in the arrangement of the
peroneal nerves and saphenous nerve which explains the fact

that, in some cases, peroneal nerve participates in innervations
of — the tarsal region, and in others, its terminal branches
are depleted at a much higher level. In the region of L4 on
the periphery, there is the region of overlapping due to
connections between both mentioned nerves.

The common segmentary origin of the sciatic nerve explains
the frequent occurence of connections and overlapping zones
observed on the posterior part of the femur and on the the
dorsum of the ankle.

Connections in the periphery are not something random and
cannot be assigned to anomalies. Their presence brings certain
regularity. In their location, there is certain dependence,
reflecting the complex genesis and explanation in segmental
body structure.

Anastomoses between the dorsal branches of the lumbo-
sacral plexus (Fig. 3).

In some cases (Fig. 3) between the dorsal branches of the
lumbar nerves from L1 to L5, especially from the right, a large
number of connections are present. The form of connections
varies. Connections of the higher or lower located nerve can be
observed, from which fascicles separate and secondary branch
is formed (Bartynski 2010). Sometimes, a portion of axons
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entering the overlying nerve passes into the arrangement of
the lower located nerve (Harshavardhana 2014), or the nerves
belonging to two adjacent segments connect together with an
arc, which makes it difficult to estimate the direction of the
passing axons (Leijinse 2016).

This group of intersegmental anstomoses is very complicated
in the sacral region on the back surface of the sacrum, where
a large number of anastomoses make the impression of the
presence of the plexus. In other cases (Fig. 3), however,
between the dorsal branches of the lumbar nerves only
isolated connections are found.

As stated by Leijnse and D*Herde in their work (Leijinse 2016),
on 5 human spinal cords (focusing on the cervical and
upper thoracic region) they observed several intersegmental
intradural junctions, while the fila radicularia participating
in the formation of the brachialis plexus were thicker than
the fila radicularia of the others areas, their creation was also
attended by connections from peripheral areas.

Asaresult of such observations, a dual idea of the organization
of the spinal cord is proposed — not only segmental, but
also regional (regional): fila radicularia of the anterior roots
emerging from the sulcus anterolateralis and fila radicularia
of the posterior roots entering the sulcus posterolateralis
have a regionally determined density and thickness of
the fibers and are peripherally grouped towards to their
intervertebral opening (foramen intervertebrale), from which
they emerge already in the “classic* segmental arrangement
(Leijinse 2016). Such a dual idea of segmental and regional
distribution of root fibers corresponds more to the latest
functional-morphological observations (Leijinse 2016).
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