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DEAR READERS,
Issues of Rehabilitation, Orthopaedics, Neurophysiology and Sport Promotion – IRONS 
(formerly Issues of Rehabilitation Promotion) publishes the original papers, reviews, research 
reports and case reports from the fields of rehabilitation, physiotherapy, orthopaedics and 
neurophysiology as well as topics dealing with diagnostic and treatment of the sport related 
traumas. IRONS edits the scientific papers based on methods used in many medicine branches. 
IRONS is printed quarterly in Polish and English languages, both in printed journal and 
electronic versions. IRONS is dedicated to both advanced and experienced as well as young 
scientists. 

The journal is indexed in The Index Copernicus – 98.6, Ministry of Science and Higher 
Education – 6 points (2015) and in the Polish Medical Bibliography databases.

The official Journal of Polish Shoulder and Elbow Society.
IRONS Editor in Chief
Prof. Juliusz Huber

Rules of order:
We encourage you to order volumes of the quarterly of “Issues of Rehabilitation, Orthopaedics, 
Neurophysiology and Sport Promotion – IRONS”.
1.	 Price for request of 1–3 volumes: 25.00 PLN/volume plus shipping costs (depending on 

the number of volumes)
2.	 Price when ordering 4 or more volumes: 20.00 PLN/volume plus shipping costs (depending 

on the number of volumes)

The account’s number a duty should be paid:
Fundacja Rehasport Clinic
ul. Górecka 30
60-201 Poznań
77 2490 0005 0000 4530 9074 8986
Title: IRONS and the name of the customer from “Order form”

Please send the completed scan of ORDER FORM (to be downloaded from “Contact” 
at redakcja@ironsjournal.org) together with scan of PROOF OF PAYMENT by e-mail  
redakcja@ironsjournal.org.
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DRODZY CZYTELNICY,
Redakcja przyjmuje do recenzji i ewentualnej publikacji prace oryginalne, prace poglądowe, 
raporty z prac badawczych oraz prace kazuistyczne z dziedziny rehabilitacji, fizjoterapii, orto-
pedii i neurofizjologii jak i dotyczące zagadnień związanych z diagnostyką i leczeniem urazów 
sportowych. IRONS (dawniej Zeszyty Promocji Rehabilitacji) upowszechnia doniesienia na-
ukowe oparte na metodach badawczych wielu dziedzin medycyny. IRONS jest kwartalnikiem 
naukowym publikowanym w polskiej i angielskiej wersji językowej, w formie drukowanej 
jak i elektronicznej, dedykowanej dla zarówno doświadczonych jak i młodych naukowców. 
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Redaktor Naczelny IRONS
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EARLY RESULTS OF MODERN NEUROLOGICAL REHABILITATION OF PATIENTS…

DEAR READERS,
On behalf of Organizers and Scientific Committee we are happy to introduce a new suplement 
8/2019 of Issue of Rehabilitation, Orthopaedics, Neurophysiology and Sport Promotion–IRONS. 
It is devoted to topics presented on 4th STUDENTS INTERNATIONAL CONFERENCE „FRON-
TIERS IN NEUROLOGY, NEUROPHYSIOLOGY AND NEUROPHARMACOLOGY” which was 
held on 25th of May in Poznań under the honorary patronage of Rector of Poznań University 
of Medical Sciences, Professor Andrzej Tykarski with participations of invited lecturers.

Among issues of neurology, neurophysiology, neurorehabilitation, neurosurgery, directly 
referred to the scope of IRONS, the readers may find abstracts of presentations related to 
topics regardings neuropharmacology and genetics, ophthalmology and neuroinformatics as 
well as nutrition problems. 

We would like to thank Members of Student Scientific Society of Poznań University of Medical 
Sciences for their excellent help in organization of international scientific meeting. 
Conference Présidence and Organizers: 

Juliusz Huber
Chairman of Scientific Committee
Head of Department of Pathophysiology of Locomotor Organs
University of Medical Sciences in Poznań, Poland

Aleksander Rajczewski 
Head of Students Scientific Neurophysiological Society STN
Chairman of Organization Committee
University of Medical Sciences in Poznań, Poland

Tong Limphaibool
English Division Neuro Group
University of Medical Sciences in Poznań, Poland

Anna Warych
Head of Students Scientific Pharmacology Society STN
University of Medical Sciences in Poznań, Poland

Agata Kaczmarek
Former Head of Students Scientific Neurophysiological Society STN
University of Medical Sciences in Poznań, Poland

Paula Ziajka
Chairwomen of Student Scientific Society of Poznan University of Medical Sciences

Aleksandra Chodorowska
Head of Research Group of Neurology–Student Scientific Society STN
University of Medical Sciences in Poznań, Poland

The International Federation of Medical Students Associations (IFMSA), Poland, Poznań Division

PLENARY SESSION I (IN ORDER OF PRESENTATION)

Early results of modern neurological rehabilitation of patients with ischemic stroke based 
on neurophysiological methods 
Katarzyna Kaczmarek
Neurology Ward, Pomeranian District Hospital, Koszalin, Poland

Introduction
Stroke according to the World Health Organization (WHO) is a state of rapid, progressive, focal 
or generalized neurological deficits, life-threatening, leading to disability. About 70–85% of 
strokes are ischemic. There are various qualifications of ischemic strokes due to the dynamics 
of symptoms, the area of ischemia and etiology. Ischemic stroke can cause speech disorders, 
balance, cognitive, sensory and motor dysfunctions as paresis.
Aim
The aim of the study was to assess the early results of treatment in patients after ischemic 
stroke using surface electromyography (sEMG) method.
Materials and methods
The early results of the sEMG pattern change of the alternating action of motor units in 
antagonistic muscles acting on wrist and ankle joints were analyzed (mm. extensores carpi 
vs. mm. flexores carpi, m. tibialis anterior vs. m. gastrocnemius) in 6 patients aged 60–70 
after ischemic stroke subjected to electrostimulation at individual stages of treatment. The 
standard scale of 5–1 (from 5 – normal alternation to 1 – no alternating action) was used.

The device for electrostimulation was adjusted individually for the rehabilitated patient 
with parameters of stimulation based on results of EMG and ENG tests, with the possibil-
ity of electronic reading the data from the device memory, informing the doctor about the 
frequency and regularity of its use. Electrostimulation algorithm was as follows: duration 
of one stimulation session – once a day, for 15–20 minutes depending on the intensity of 
changes in the nerve impulse conduction in the motor fibers determined in ENG tests and 
the variable of the frequency in sEMG recordings during the conditions of the maximal 
contraction (usually at40–70 Hz).
Results and conclusion
The analysis of recordings was performed in the first days (a) from the onset of stroke 
followed by 9–10 days (b) and after 4–6 weeks (c) from February 2019. The results show an 
improvement in the function of alternating activities as illustrated in the figures below at 
the certain stages of observation. 

The results of the studies of patients not subjected to electrostimulation will be also reported, 
showing also the positive results of treatment.
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EFFECTS OF REPETITIVE TRANSCRANIAL MAGNETIC STIMULATION IN PATIENTS…

Seddon’s classification of the peripheral nerves injuries vs. results of neurophysiological 
evaluation. How far are they complementary?
Agnieszka Wiertel-Krawczuk, Juliusz Huber
Department of Pathophysiology of Locomotors Organs, University of Medical Sciences, Poznan, 
Poland

Introduction
The assessment of the degree of nerve damage using the Seddon’s classification allows struc-
tural analysis of the severity of pathology during surgery. Clinical neurophysiology studies 
enable functional evaluation of nerve impulse transmission. The results of electroneurographic 
(ENG) and electromyographic (EMG) tests allow the selection of an appropriate surgical or 
conservative treatment strategy. 
Results
In most cases of neuropraxia, the nerve impulse conduction velocity parameter is normal, 
whereas the amplitudes of evoked motor potentials (CMAP) are normal or decreased, the sen-
sory potentials (SNAP) are reduced, pathological spontaneous EMG activity is not recorded. 
In axonotmesis cases, the conduction velocity is normal or slightly reduced, CMAP and SNAP 
amplitudes are reduced, EMG reveals symptoms of muscle’s denervation. In neurotmesis cases, 
CMAP and SNAP are not recorded, while the EMG results indicate massive denervation of the 
muscle. On the basis of clinical neurophysiology recordings, it is possible to determine the ax-
onal and / or demyelinating nature of damage and to differentiate the degree of their severity. 
Discussion
The above are literature data, while diagnostic practice reveals many cases of discrepancies 
from the standard symptoms described during the division of nerve damage according to 
Seddon’s classification. 
Conclusion
We propose, that the possible factors influencing the diagnostic discrepancies are (i) different 
advancement of pathologies, including the mechanisms of disturbances in retrograde and an-
terograde axonal transports and (ii) self-healing processes which naturally exist in degeneration 
and regeneration simultaneously overlapping from the time of injury. 

Assessment of virtual therapy in post-stroke rehabilitation
Joanna Dudzińska, Katarzyna Kazimierska
Department of Rehabilitation and Physiotherapy, University of Medical Sciences in Poznań, 
Poland

Due to high incidence and mortality, stroke is a very important medical condition. New therapeu-
tic approaches are sought, including new rehabilitation strategies. An innovative computer-as-
sisted technology known as virtual therapy or virtual reality (VR) has been found to beneficially 
improve sensorimotor function lost due to stroke. Systematic reviews show effectiveness at 
the early and chronic stage after stroke. In addition to conventional therapy (CT), VR has been 
shown to decrease upper limb impairment. When VR is provided as partial substitution of CT, 
it is supposed to be at least as effective as CT. A few studies demonstrated that VR might be 
more effective than CT. Its effectiveness has been less studied in the acute phase than in the 
chronic one. It was also found that VR-based rehabilitation methods showed positive effects 
in cognitive dysfunction therapy. VR also may have some advantages over CT approaches as it 
can give people an opportunity to practise everyday activities that are not or cannot be prac-
tised within the hospital environment. Furthermore, there are several features of VR programs 

that might mean that patients spend more time in therapy: for example, the activity might be 
more motivating. The potential of VR-based rehabilitation is yet to be fully elucidated in stroke 
patients. Further studies based on standardized protocols are needed to achieve large sizes of 
possibly homogeneous samples and the technologies used should enable comparison between 
centers. This will allow to reliably confirm clinical efficacy of VR in rehabilitation. 

Effects of repetitive transcranial magnetic stimulation in patients with incomplete spinal 
cord injury. State-of-the-art
Katarzyna Leszczyńska, Agnieszka Wincek
Department of Pathophysiology of Locomotors Organs, University of Medical Sciences, Poznan, 
Poland

Incomplete spinal cord injury (iSCI) is a life-altering trauma characterised by partially compro-
mised spinal cord, which leads to preservation of sensation, or motor function found at the 
lowest segment of the spinal cord. Functional recovery after iSCI is possible due to a neural 
plasticity and regeneration. Both processes are highly individual and may be triggered by 
different factors. Therefore, it is crucial to investigate the effectiveness of new methods that 
enhance the recovery of the spinal cord and support evidence-based neurological rehabilitation. 

Repetitive transcranial magnetic stimulation (rTMS) is a non-invasive method of brain stim-
ulation which has been shown to facilitate neural plasticity and regeneration. In particular, it 
seems to reduce spasticity and improve motor and possibly also sensory functions in patients 
with incomplete SCI. It may strengthen neuronal pathways and, as a result, improve functional 
abilities of a patient. Different stimulation parameters, numbers of sessions, and lack of quan-
titative standards, in likely, leads to divergent results on efficiency of rTMS in iSCI treatment.

In my presentation, I will review existing evidence supporting the role of rTMS in the iSCI 
population. In particular, I will focus on the effectiveness of rTMS in the recovery of motor 
and sensory function. I will have a careful look at stimulation parameters, numbers of sessions, 
results, and side effects which will help understanding possible sources of discrepancies among 
the studies.

I will conclude by listing open questions and suggesting future directions which will help 
improving methodology of the procedure of rTMS sessions for patients with iSCI.

Does repetitive transcranial magnetic stimulation improve recovery of motor function in 
patients with incomplete spinal cord injury?
Wojciech Fortuna1,2, Agnieszka Wincek3, Juliusz Huber3, Jagoda Łukaszek4, Stefan Okurowski4, 
Paweł Tabakow1

1Regenerative and Functional Neurosurgery Unit, Department of Neurosurgery, Wroclaw 
Medical University, Wroclaw, Poland
2Bacteriophage Laboratory, Ludwik Hirszfeld Institute of Immunology and Experimental 
Therapy, Polish Academy of Sciences, Wroclaw, Poland
3Department of Pathophysiology of Locomotors Organs, University of Medical Sciences, 
Poznan, Poland
4Neurorehabilitation Center for Treatment of Spinal Cord Injuries AKSON, Wroclaw, Poland

Background
Subjects with incomplete spinal cord injuries (iSCI) present multimodal impairment of motor 
and sensory functions accompanied by increased spasticity, and a pain. The repetitive tran-
scranial magnetic stimulation (rTMS) is a noninvasive method recommended in the treatment 
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of psychiatric disorders e.g. depression, obsessive-compulsive disorders. A decade ago rTMS 
has been used in SCI patients to potentiate amelioration of their neurological status and the 
results of rehabilitation. 
Aim
The purpose of this study was evaluating the influence of rTMS on restoration function of human 
damaged spinal cord based on the activity of motor units and spinal cord efferent transmission. 
Material and methods
Twenty-eight subjects with iSCI at C2-Th12 levels were subjected to twenty sessions of rTMS 
for five months (three to four sessions every month). During each session, subjects received 
800 biphasic pulses (20Hz, 2s trains, 28s ITI, 36–38% MSO) bilaterally over the primary motor 
cortex areas (MagVenture). sEMG at rest and during maximal contraction and MEPs amplitude 
from five observation periods were analyzed.
Results
After five rTMS courses we received a significant decrease in sEMG amplitudes recorded at rest 
and increase of mean sEMG amplitudes recorded during maximal contraction. Additionally, 
a minor increase of mean MEPs amplitudes were obtained on a certain observation period.
Conclusions 
rTMS provided a decrease of spasticity as evaluated in sEMG recordings at rest and evoked 
simultaneous improvement of muscles contractions as well as the efferent transmission in 
spinal pathways in the iSCI subjects. Aforementioned observations proved the utility of rTMS 
as an additive procedure during complex rehabilitation patients with iSCI. 
Keywords: incomplete cervical spinal cord injury, repetitive transcranial magnetic stimulation, 
rehabilitation

The study was supported by the Nicholls Spinal Injury Foundation, UK.

PLENARY SESSION II (IN ORDER OF PRESENTATION)

Deep brain stimulation procedures in patients with symptoms of dysfunction in central 
nervous system
Tabakow P.1, Weiser A.1, Fortuna W.1, Beszłej A.2, Piotrowski P.2, Wieczorek T.2, Budrewicz S.3, 
Koziorowska E.3, Rymaszewska J.2

1Department and Clinic of Neurosurgery, Wroclaw Medical University, Poland
2Department of Psychiatry, Wroclaw Medical University, Poland
3Department of Neurology, Wroclaw Medical University, Poland

Deep brain stimulation (DBS) is a functional neurosurgical approach that focuses on different 
procedures of selective neuromodulation of targets involved manly in the cortico-subcorti-
co-thalamico-cortical neuronal circuit. Using DBS an essential improvement of the quality of 
life of patients with movement disorders (Parkinson disease, essential tremor, dystonia) and 
psychiatric diseases (obsessive compulsive disorder, major depression, Tourette syndrome, etc.) 
can be achieved, without causing irreversible injury of the deep brain structures. Due to the 
fact that the many neuronal circuits have senso-motor, cognitive and limbic part, the final clin-
ical effect of neuromodulation is complex. This is why a cooperation between neurosurgeons , 
neurologists, psychatrists and psychlologists is mandatory in the process of surgery planning, 
performance and postoperative patient treatment. The aim of this work is to present the general 
principles of DBS and the history and the directions of its current development. The experience 
of the Department of Neurosurgery of the Wroclaw Medical University in the application of 
DBS both in neurological as well as psychiatric cases will also be presented. 

The algorithm of rehabilitative treatment in patients after spinal cord injuries
Wojciech Fortuna1,2, Stefan Okurowski3, Jakub Borowczyk3, Jagoda Łukaszek3

1Regenerative and Functional Neurosurgery Unit, Department of Neurosurgery, Wroclaw 
Medical University
2Bacteriophage Laboratory, Ludwik Hirszfeld Institute of Immunology and Experimental 
Therapy, Polish Academy of Sciences, Wroclaw, Poland
3Neurorehabilitation Centre for the Treatment of Spinal Cord Injuries, AKSON, Wroclaw, Poland

The presented rehabilitation starts 7 days after admittance to the centre and is it subsequently 
continued from 6 to 12 weeks. The first evaluation starts with the recognition of the most active 
muscle groups presenting ability for stretches against gravitation. If the patient muscles don’t 
overcome gravity then the further examination is performed with unloading. After the verti-
calization procedure, the capability for walking with the assistance of physiotherapist at the 
parallel bars is examined. The next step of kinesiotherapy engages these muscle groups which 
are not adjusted for moving. This includes the number of repetitions, number of repetition in 
one trail, the number of trials, the magnitude of loading with weights. All loaded exercises are 
performed in isolated positions for a particular group of muscles. Depending on the spasticity 
or hypotonia the verticulator is utilized. The using of the verticulization bed without control 
of the minor neurological symptoms as tingling or decrease of muscle strength or function of 
the autonomic nervous system is strictly forbidden. Depending on the presence of tetraplegy 
or paraplegy, the kinesiotherapy should be performed three or five days per week due to the 
necessary time for the recovery of muscles. In cases of tetraplegic subjects, the exercises are 
performed with loadings which prevent fast exhaustion of muscles. The effort depends on the 
trophic conditions especially in tetraplegic patients. First electrotherapy or repetitive tran-
scranial magnetic stimulation are recommended after the first month of regular peripheral 
rehabilitation. Along with rehabilitation regularly are performed a neurological and electro-
physiological evaluation of the current status of the patient and compare to a period before 
admittance to our centre.

Genetic guidance in personal neurological treatment
Joanna Bartkowiak-Wieczorek, Edyta Mądry
Department of Physiology, University of Medical Sciences in Poznań, Poland

This presentation will explore the possibilities of genetic profiling in drug metabolism to make 
informed drug selections by examining the polymorphic enzymes P450 2D6 in the treatment 
of selected neurological disorders. 

Personalized pharmacotherapy has the potential to provide targeted care to patients. How-
ever, one of the major challenges towards this goal is understanding and effectively using the 
genetic heterogeneity of the various enzymes involved in drug metabolism. One of the most 
polymorphic enzymes is P450 2D6 (CYP2D6), which metabolizes many drugs used to treat neu-
rological disorders. Its genetic polymorphism can arise from: a) duplication or multiplication 
of the CYP2D6 genetic sequence–leading to its increased activity, b) complete gene deletion- 
causing the loss of the metabolizing function, or c) nucleotide changes, which can lead to the 
formation of misfolded, inactive proteins. As a result of genetic variations in this enzyme, four 
types of CYP2D6 metabolizers have been classified: poor (PM), intermediate (IM), extensive 
(EM) and ultrarapid (UM).

The polymorphic expression of CYP2D6 has been identified as a crucial factor impacting 
the efficacy of neurological drugs and their side effects. For example, patients with Major 
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Depressive Disorder who are prescribed venlafaxine respond differently, in part, due to the 
expression and activity of P450 2D6. Specifically, this enzyme is involved in demethylation 
of venlafaxine to O-desmethylvenlafaxine. Neurotoxicity and cardiovascular toxicity are 
reported in association with venlafaxine treatment in patients with CYP2D6 PM genotype, 
while in UM allele carriers had inadequate therapeutic response. Understanding the enzy-
matic variation among patients could potentially lead to personalized dosage regimens and 
greater therapeutic success with this drug. However, genetic testing for the purposes of drug 
or dosage selection is limited due to the lack of commercial availability of genetic testing. 

Advances of pharmacogenetics in Alzheimer’s disease
Michal Prendecki1, Marta Kowalska1, Jolanta Florczak-Wyspianska2, Jan Ilkowski3, Wojciech 
Kozubski2, Jolanta Dorszewska1

1Laboratory of Neurobiology, Department of Neurology
2Chair and Department of Neurology
3Department of Emergency Medicine
Poznan University of Medical Sciences, Poznan, Poland

Introduction
Alzheimer’s disease (AD) is the most significant dementia disease affecting older adults in de-
veloped societies. The cognitive symptoms of AD are currently managed with four substances: 
donepezil, rivastigmine, and galantamine – improving cholinergic transmission, as well as 
memantine, reducing glutamate excitotoxicity to neurons. The pharmacogenetic studies in 
AD investigate the effects of variants in several genes associated with acetylcholine and lipid 
metabolism, as well as hepatic decomposition of drugs. The most promising results have been 
demonstrated for BCHE-K (reduced butyrylcholinesterase activity variant), and CYP2D6 UM 
(ultrarapid hepatic metabolism). Subsequently, dementia risk variant, APOE E4 as well as the 
other variants in the same genetic cluster, such as TOMM40 and APOC1 may influence the 
efficacy of antidementia drugs.
Aim
The aim of our project was the analysis of APOE E2/E3/E4 genetic status, rs1052452 and 
rs2075650 TOMM40 variants and rs4420638 APOC1 polymorphism in relation to used treat-
ment and AD clinical features.
Materials and methods
In the present study, 230 individuals were recruited: 88 AD patients, 80 controls without (UC), 
62 controls with (RC) positive family history of AD, as comparative group. The APOE variant 
was assessed by mismatch primer Real Time-PCR, the TOMM40 genotype was determined by 
HRM and capillary electrophoresis, while APOC1 by HRM.
Results
Our study showed that the rare variants: APOE E4, TOMM40’523-L, ‘650-G and APOC1’638-G 
were overrepresented in AD patients as compared to controls (p < 0.0001) and facilitated 
the age at onset of AD (p < 0.05). For the first time, it was demonstrated that the presence 
of TOMM40’650-G and APOC1’638-G variants significantly increased the risk of AD even in 
individuals without the APOE E4 variant (p = 0.0001 and p < 0.05 respectively). Moreover, we 
observed a tendency that AD patients with unfavorable genetic variants more often required 
polytherapy, and generally showed worse response to the treatment.

Conclusion
In conclusion, the genetic studies in dementia diseases in the future could help to identify 
the group of AD patients prone to earlier development of the symptoms, and thus requiring 
more advanced, combination therapy since the first dementia onset.

STUDENTS SESSION III (THEMATICALLY)

Urodynamic evaluation after spinal cord injury
Anna Barnaś
Poznań University of Medical Sciences

Introduction
The disorders in the middle and lower urinary tract are a significant obstacle in turning back 
to everyday activity for patients after spinal cord injury (SCI). Profound study of neurogenic 
bladder will contribute to more appropriate choice of therapy and will prevent complication 
of this medical condition. Essential research in this subject were published in the previous 
decade. This indicates the need for an update and broaden the knowledge.
Aim 
The aim of this study is to investigate if there is a relationship between the level of SCI and 
parameters of urodynamic investigation and the bacterial strain.
Material and methods
Retrospective study, which analysed objective data, results of urodynamic investigation of 
patients, who were admitted to the Neurological Rehabilitation Ward of the Rehabilitation 
Clinic in the Orthopedic-Rehabilitation Hospital in Poznan in years 2010–2018. The statis-
tical analysis of 100 medical records of 54 patients with SCI (cervical, thoracic, lumbar) has 
been made. Inclusion criteria are: incomplete SCI, complete medical records, the results of 
the urodynamic tests (conducted by the same urologist) by admission, urine culture test by 
admission.
Results
Depending on the level of SCI, the severity of the urological dysfunction increases. Patients 
with the cervical SCI experience worse detrusor compliance than patients with lumbar SCI 
(p = 0.001). The sensation in the urethra and bladder fullness are significantly more often 
preserved after the lumbar SCI than in cervical SCI.
Conclusion
The level of SCI strongly determines urological dysfunctions. Urodynamic evaluation should 
be considered essential in neurogenic bladder management.

New molecular markers for the early diagnosing, monitoring therapies and in preventive 
personalized medicine in polish patients diagnosed with Parkinson ’s disease
Olaf Chmura, Jan Koper, Barbara Zapała
Collegium Medicum, Jagiellonian University, Cracow, Poland

Background
Parkinson’s disease (PD) is the second most common age-dependent neurodegenerative dis-
order. There is no single molecular test that is suitable to reliably diagnose PD with adequate 
specificity and sensitivity.
Aim
The aim of this project is to uncover the sources and understand the factors that contribute 
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to develop of PD and the extraordinary pharmacokinetic and pharmacodynamic variability 
within and between polish patients with PD. We analyze miRNA expression profile, and ge-
netic variants in FGF20 that might be associated with with PD. Additionally we examined 
drug metabolism activity profiles, interindividual variability and regulation of expression and 
the functional and clinical impact of genetic variation in drug metabolizing in PD patients. 
Materials and methods 
We involved 100 patients diagnosed with PD. The profiling for miRNA expression for all 
samples was performed using the TaqMan Array Human MicroRNA Panel v3.0 (Applied Bio-
systems, CA, USA). The genotyping of FGF20 and other genes linked with drug metabolism 
was performed by using Sanger sequencing method and 3130xl Genetic Analyzer (Applied 
Biosystems). 
Results 
We have identified several polymorphisms in 3’UTR region of FGF20 gene. We have selected 
44 different miRNA strands which may play important role in PD development. We perform 
analysis in order to assess connections between detected gene polymorphisms and identified 
miRNA. We also plan to assess the connections between them and specific phenotypes of 
patients diagnosed with PD. 
Conclusion
We hope to find possible diagnostic tool as well as suggestions for the early diagnostics/inter-
vention markers for diagnosing, monitoring therapies and in preventive personalized medicine.

External tactile and internal proprioceptive focus of attention hampers joint position 
sense in the elbow joint
Wojciech Jelonek, Dawid Łochyński
University of Physical Education in Poznań, Poland

It is uncertain whether during a non-visual typical two limb position matching, automatic 
(ATA) or voluntary (TEFA) external tactile attention focusing, which requires tactile remapping 
and referring to a stored central body model, will improve matching acuity over the natural, 
no tactile attention (NTA), which refers to postural schema, or internal focus of attention 
(TIFA), which refers to the proprioceptive location of own body parts. In 28 subjects we 
have evaluated position errors generated during non-visual, active, elbow extension repo-
sitioning of an indicator forearm to the position of the reference forearm for two (20° and 
40°) movement amplitudes. No differences in the absolute and constant errors were found 
between the NTA and ATA and between TEFA and TIFA for both amplitudes. At greater 
but not lower amplitude of movement TIFA (10.6°) resulted in decreased position matching 
accuracy (absolute error) in comparison to NTA (7.9°) and ATA (7.1°), while TEFA (10.0°) only 
in comparison to ATA. During TIFA and TEFA the indicator forearm position laid in a more 
flexed direction (constant error) by 2.0°–2.3° for lower and by 7.5°–7.9° for larger movement 
amplitudes than the actual position of the forearm as compared to NTA (lower +0.6°, larger 
4.1°) and ATA (lower 1.3°, larger 4.1°) conditions. In conclusion, the observed inaccuracy and 
underestimation of forearm position suggest, that humans probably do not use neither the 
external tactile localization or internal proprioceptive body segment mental location as cues 
but rather relay on postural schema during a typical limb position matching.

Clinical neurophysiological findings to confirm symptoms of the thoracic outlet syndrome
Agata Kaczmarek, Paweł Jessa, Anna Kalek, Katarzyna Leszczyńska
Students Scientific Neurophysiological Society, DEpartment of Pathophysiology of Locomotor 
Organs

The supplementary clinical diagnosis for the Thoracic Outlet Syndrome (TOS) detection is an 
electroneurographic examination (ENG), which determines the nerve impulse transmission in 
the motor fibers of median nerve rather than in the ulnar nerve (recording of M and F waves 
of evoked potentials) and the sensory fibers of the ulnar nerve (recording of SCV potential) 
at the elbow level more than the median on one or both sides. During recordings of motor 
potentials induced by stimulation of nerves with an electrical stimulus on their anatomical 
passage in ENG examination in patients with suspected TOS, abnormalities in the transmis-
sion of motor impulses should be observed over the entire length of nerves tested but with 
preference from the Erba point level. The The novum of presented project is an attempt to 
apply diagnostics of motor evoked potentials called MEP (induced oververtebrally at the level 
of C5–C8 neuromers with a single stimulus of the magnetic field) which are recorded from 
the muscles innervated by the above-mentioned nerve branches. In patients with suspected 
TOS, changes in the transmission of impulses should be expected from the cervical level.

In patients with suspected TOS, diagnostic tests of clinical ENG neurophysiology are 
standard, the usefulness of the MEP study has not been verified in the specialist medical 
literature presented in the PubMed database.

The second presented issue in project is the verification of transient changes in the mus-
cle motor units of the distal, upper extremities, one- or both-sided in non-invasive surface 
electromyography (sEMG) in patients with suspected TOS after the use of the Addson’s 
ischemic test lasting 2 minutes (with lifting the hands over the head in half-elbow). After the 
test performed during sEMG recordings under condition of maximal contraction, one should 
expect the decrease in amplitude parameter without changing the frequency parameter 
of the muscle motor units recruitment by more than 50%, in comparison to the test result 
performed before the ischemia.

Although the above-mentioned sEMG test during the Addson’ s trial is a recognized diag-
nostic standard, its sensitivity and specificity have not been described so far in patients with 
clinically documented TOS, which is the second goal of the project.

Hippocampal lesions protect from contextual visual illusions: Evidence for a representational-
hierarchical model
Anastasia Kalantarova, Gary R. Turner, Asaf Gilboa
York University, Canada

The hippocampus, along with other medial temporal lobe (MTL) substructures, plays a cen-
tral role in long-term declarative memory. Patients with MTL damage present with impaired 
memory functions, while other cognitive remaining intact. However, recent evidence suggest 
that MTL cortices are part of a representational-hierarchical continuum in ventral visual 
pathways. According to this view, the hippocampus is hypothesized to play a major role in 
representation of increasingly complex spatial relationships between parts of the visual 
scene even when memory is not required. 

Due to insufficient evidence towards the role of hippocampus in visual perception, we tested 
patient BL (male, 56-year-old) who has bilateral lesion to hippocampus on an Ebbinghaus 
illusion task that depends on processing of visual relationships. In the Ebbinghaus illusion 
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two circles of similar size appear different because they are surrounded by either larger or 
smaller circles. Since the illusion depends on processing of the relationships between objects 
and contexts, we predicted BL would be more accurate than matched controls because of his 
impaired processing of contextual information. 

Overall, BL was more accurate in perceiving the relative size difference (79% average accuracy) 
compared to 18 control participants (44% average accuracy) across all trials. Also, BL required 
a smaller size difference for accurate detection compared to controls. 

We suggest that BL’s bilateral hippocampal lesions lead to impaired processing of contextual 
information and therefore decreased susceptibility to this visual illusion. These findings are 
consistent with the proposed representational-hierarchical model, in showing impaired con-
textual processing influence domains beyond memory. 

The palpebral fissure narrowing leading to the neuroblastoma diagnosis
Kuchalska Katarzyna1, Chmielarz-Czarnocińska Anna1, Główka Lidia1, Januszkiewicz-
Lewandowska Danuta2, Gotz-Więckowska Anna1

1Department of Ophthalmology, Karol Marcinkowski University of Medical Sciences, Poznań, 
Poland
2Department of Oncology, Karol Marcinkowski University of Medical Sciences, Poznań, Poland

Background
Horner’s syndrome manifests itself by anisocoria, one-sided ptosis, anhidrosis, and enophthal-
mos. It is caused by an interruption of the oculosympathetic tract. Among pediatric patients, 
the most common etiology is trauma. The aim of this paper is to present a case report of an 
infant with Horner’s syndrome who experienced a fall and had a surgery; however, finally was 
diagnosed with the neuroblastoma. 
Case report
A 3-month-old patient presented with left-sided ptosis. The palpebral fissure narrowing occurred 
abruptly in the 4th week after birth. After phenylephrine administration the left eyelid lifted. 
Lack of the pupils’ reaction after the 0.1% adrenaline administration, suggested the diagnosis of 
the preganglionic Horner’s syndrome. Moreover, the left pupil miosis was observed. In the age 
of 1 month, the operation of the pyloric stenosis was performed. The occurrence of drooping 
eyelid was connected with the surgery or incident of a fall reported by the mother of the patient. 
The head ultrasound and thoracic RTG did not show any pathologies. Two weeks after ophthal-
mology consultation magnetic resonance imaging was performed and revealed a 1.6 cm mass 
adjacent to the left subclavian artery. The biopsy of the tumor confirmed the diagnosis of the 
neuroblastoma. The chemotherapy with vincristine and the surgical removal of the tumor were 
performed. The child has been under permanent oncologic care from 3 years, now.
Conclusion
This case report shows that Horner’s syndrome requires vigilance and should lead to cervical 
and brain MRI examination in children because of the possible neuroblastoma incidence.

Speech and language disorders after stroke–aphasia and dysarthria
Julia Mickiewicz
Adam Mickiewicz University, Poznań, Poland

Introduction
Both the ischemic and hemorrhagic stroke are a serious medical and social problem. It has be-
come a civilization disease. Brain damages, caused by stroke, often lead to various kinesthetic 

deficits, as well as to cognitive and language disorders. Certain areas of the brain influence 
one’s ability to communicate and understand a language. When a stroke occurs in one of those 
areas, it may result in aphasia or dysarthria (if it comes to disturbances in muscular control 
over the speech mechanism).
Materials and methods
This was an observational case series with retrospective chart review of patients after both 
the ischemic and hemorrhagic stroke at the Department of Neurology with Stroke Treatment 
Unit at a MSWiA hospital in Poznań. The statistics are based on the age, gender, address, local-
ization in the brain during the stroke, risk factors such as types of blood glucose level, obesity, 
smoking cigarettes, drinking alcohol, neurological diseases, cardiac disease, atherosclerosis, 
hyperfibrynogenemia.
Results
The outcome of speech disorders of 234 stroke patients was assembled over a period of 6 months. 
Among 234 patients, 81 had aphasia, 80 had dysarthria, 19 had other speech and language 
disorders, and 61 had shown no symptoms of any speech impairment.
Conclusions 
Stroke is a serious issue these days. Different types and symptoms of aphasia and other speech 
and language disorders were noted in this study. Stroke prevention and stroke methods of 
treatment (for example the stem cells treatment, thrombolysis and thrombectomy) are also 
referred to in the paper/article. Apart from the medical angle, the paper comprises the aphasic 
and dysarthric symptoms, and the therapy process.

Rare case of plasmocytoma
Dorota Hop, Maciej Błaszczyk, Maciej Radek
Medical University of Łódź, Poland
Tumors most commonly found in the area of the Turkish saddle are pituitary adenomas. My-
eloma tumors in this anatomic region are rare. It is believed that it may originate from the 
surrounding bone structures or mucous membranes covering at some places the slope, the 
sphenoid bone or the rocky part of the temporal bone. The radiological image deceptively re-
sembles a pituitary tumor, and laboratory tests indicate its non-functional nature. We present 
a case of a woman with a tumor in Turkish saddle area who imitated pituitary adenoma in the 
clinical and radiological picture.

The patient was admitted to the clinic for surgical treatment of the tumor in the area of 
the Turkish saddle. The patient was diagnosed initially in the neurological department due to 
binocular haze vision disorders. In the additional studies, significant visual field disturbances 
were found–right eye significant overall amblyopia, left eye temporal amblyopia. During the 
hospitalization, head MR was performed with contrast, which showed a change in the above 
and hormonal tests showing an elevated level of PRL were performed.

In case of patients with a diagnosis of a Turkish saddle tumor, who during the initial diag-
nosis confirms the behavior of the anterior pituitary function, and in the clinical picture the 
cranial nerve deficits appear, one may suspect a myeloma lesion.
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Treatment options for patients with drug-resistant depression (TRD) – a review
Dorota Hop, Monika Talarowska
Medical University of Łódź, Poland

Depression is a common mental disorder; it is estimated that there are over 350 million people 
in the world, and up to 1.5 million in Poland. It is one of the most common causes of disability 
( after ischemic heart disease). Depression is considered drug resistant if at least 2 adequate 
trials of antidepressant therapy from various pharmacological groups have not brought 
about significant improvement.The aim of the study is to compare the state of knowledge, 
effectiveness and safety of electroconvulsive therapy (ECT), vagus nerve stimulation (VNS) 
and deep brain stimulation (DBS) in treatment of drug-resistant depression.Usage of ECT in 
patients with severe depressive episode reduces the risk of suicide attempts. The group of 
patients in whom this therapy is particularly recommended are women with mental disorders 
in pregnancy, because they are safer than pharmacotherapy. VNS has been approved for the 
supportive long-term treatment of chronic or recurrent depression in adult patients with 
major depressive episode who have failed to respond to four or more appropriate antidepres-
sants. Initial studies suggest the safety and efficacy of several DBS targets for the treatment 
of TRD. Most data concerns the cingulate sulcus (SCC). However, the most interesting are 
the data on the medial forebrain bundle (MFB), which suggest faster antidepressant efficacy 
than for other purposes. 

Application of brain-computer interface in limb prostheses
Szymon Urban
Medical College, Jagiellonian University, Poland
The idea of prosthesis controlled by the patient is not new. But for a long time, the unresolved 
problem was the ability to connect the patient’s nervous system and the prosthesis’s electronic 
systems. The brain-computer interface solve this problem. It is a link between the human 
nervous system and the external devices. It can control limb prostheses by detecting the 
electrical potentials of neurons and their mathematical analysis. This type of prostheses has 
opened new opportunities for patients. Protheses controlled by the brain-computer interface 
expose new possibilities of improving life quality for the persons who the lost their limbs or 
are paralyzed. Unfortunately, some restrictions on these devices were noticed quickly. One of 
the main problem is to improve the control of the prosthesis by the patient. To achieve this, 
scientists devised a somatosensory feedback system as a replacement for the perception of 
force or tactile sensation. Sensors on the prosthesis are delivering this feedback by intracor-
tical microstimalation directly to the somatosensory cortex. Nowadays, techniques which are 
using this type of machine are developing very fast. There are also many researches provided 
in this field, which results are giving an optimistic look for the future.

Recognition and management of eating disorders in general and specialist practice 
David Masolak, David Matuszewski, Tim Chmielewski
Poznań University of Medical Sciences, Poland

Introduction
Eating disorders are relatively common, affecting approximately 1% of the general popula-
tion. Like many other psychological conditions, eating disorders are somewhat stigmatized 

in our society. Because of this, patients may be reluctant to discuss these disorders with their 
physician. Nonetheless, their clinical presentation could be noticed by an adequately trained 
clinician based on several fundamental and easily recognizable signs. Therefore, it is important 
for all physicians, despite their specialty, to have a basic knowledge of the diagnostic criteria 
surrounding eating disorders. For diseases like anorexia and bulimia, early detection is often 
key to effective treatment. That way, a multidisciplinary and holistic approach can be taken 
for the diagnosis and management of affected individuals.
Aim
The purpose of doing this study is to investigate the average U.S. physicians knowledge of 
eating disorders, diagnostic criteria, and current screening methods.
Materials and methods
We have conducted self-answered questionnaires with physicians across multiple specialties 
in the United States and Poland. The questionnaire asks medical student level, basic questions 
about the clinical presentation of various eating disorders. It also assesses the physicians’ 
knowledge of the current screening methods for eating disorders, and includes a simple 
survey to collect demographic information about the participant and their overall opinions 
about the screening, diagnosis and treatment of eating disorders.
Conclusions 
We expect a majority of physicians to be fairly familiar with most aspects of eating disorders 
recognition and diagnosis, but there may be some lack of knowledge when it comes to the 
current, recommended screening methods.

Dietary approach to autism spectrum disorder – role of ketogenic diet
Aleksander Rajczewski1, Magdalena Gibas-Dorna2

Department of Physiology, Poznan University of Medical Sciences, Poland 

In the “Ketogenic diet (KD) as possible therapy of autism spectrum disorder — review and 
implication” we present the current state of knowledge about KD use in ASD. 

Autism spectrum disorder (ASD) is a neurodevelopmental disorder that affects commu-
nication and behavior. The therapeutic options available for treating ASD are limited to 
non-targeted treatments. Therefore, searching for an additional opportunity management 
still remains an issue.

Ketogenic diet (KD), as a dietary intervention has been widely described as being effective 
treatment for refractory epilepsy. Currently, KD has been proposed to exert positive effects 
in ASD affected individuals. 

Studies on animals provide an optimistic findings showing improvement in autistic features 
following KD use. Interestingly, caloric restriction is not necessary to achieve therapeutic 
benefits. Scarce human studies describe effectiveness of KD in the forms of Radcliffe ketogenic 
diet, modified Atkins (MAD) and ketogenic gluten-free diet with supplemental medium-chain 
triglycerides, at least in the certain types of autism. Modified form of KD seems to be a good 
alternative to classic one, because is less restrictive and provides better quality of nutrition. 

Although the effects of KD are promising and potential adverse reactions are rather low, 
robust safety data, as well as, detailed mechanistic understanding of KD in ASD affected 
patients still require further investigation. 
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The involvement of salidroside in modulation of dopaminergic genes transcription in the 
hippocampus of rats with induced alcohol tolerance 
Radosław Kujawski1, Anna Warych2, Mikołaj Szoszkiewicz2, Przemysław Mikołajczak1, Hanna 
Piotrowska3, Bartosz Słowikowski3, Paweł Jagodziński3, Michał Szulc1

1Department of Pharmacology, Poznan University of Medical Sciences, Poznań, Poland
2Scientific Student Group in the Department of Pharmacology, Poznan University of Medical 
Sciences, Poznań, Poland
3Department of Biochemistry and Molecular Biology, Poznan University of Medical Sciences,
Poznań, Poland

Introduction and aim
The aim of the study was to evaluate the mRNA level changes for several dopaminergic 
receptors in the hippocampus of rats with induced alcohol tolerance under the influence 
of salidroside (Sal) – the main bioactive compound from Rhodiola rosea L. extract, both in-
fluencing on the development of alcohol tolerance estimated on the basis of changes in the 
hypothermic and sedative effects of ethanol. 
Material and methods
From the hippocampus of male Wistar rats, divided in the the previous experiment into two 
control groups (receiving H2O or ethanol (30%; 3g/kg m.c./1x day/7 days; i.p.)) and four Sal 
administered groups [(9 days: 4.5 or 45 mg/kg, p.o.) with H2O or ethanol, i.p.)], a total RNA was 
isolated. Changes in mRNAs levels for Drd 1, 2, 4 and 5 genes were measured in a two-step 
relative quantification strategy using quantitative real-time PCR technique (Pfaffl method). 
GAPDH gene was proposed as housekeeping gene. 
Results
In the case mRNA of Drd2 gene the effect of Sal action occurred for both doses regardless of 
the solvent used, while it significantly increased level of Drd1, 4 and 5 transcripts, especially 
at the lower dose (for a higher dose this effect was not statistically significant). 
Conclusion
In conclusion, it seems that there was no gene-specific effect of Sal action. It is not clear 
whether its molecular activity took place by direct action via D1–D5 receptors causing ob-
served transcriptional profile or led to this process indirectly. More complex studies in this 
field are needed. 
Acknowledgments
This study has been supported by statutory financial resources of the Department of Phar-
macology (PUMS). 

Risk of Alzheimer’s disease: genetic study of ApoE in Southern Poland
Agata Macionga, Wioletta Szywacz, Małgorzata Poręba
Silesian Medical University

Introduction
Located on chromosome 19q13.32 gene of apolipoprotein E (ApoE) affects our lives by encod-
ing plasma ApoE isoforms. This gene shows polymorphism with alleles being codominant. 
The most often found are alleles E2, E3, E4, with E3 being the most common.ApoE3 is not 
associated with any pathogenesis processes and considered as correct, whereas individuals 
carrying ApoE4 may have 11-times increased risk of developing Alzheimer’s Disease AD, 
contrary ApoE2 is acting neuroprotectively.

Materials and methods
The aim of our study was evaluating genotypes of our research group of 749 patients, 416 
women (55.54%) and 333 men (44.46%). We examined correlation between two SNP’s of 
rs429358 and rs7412, which together determine the expression of specific isoform of ApoE.
We performed RT-PCR with use of fluorescent-labelled TaqMan probes in order to amplificate 
and mark selected DNA fragments.1498 indications, allowed us examination of the polymor-
phism of ApoE in rs429358 and rs7412 and indication of variants of ApoE in our study group. 
Correlation between gender and variant of ApoE has been checked.
Results
Among our study group of patients living in the southern Poland the most common genotype 
was E2/E2 – 28.7% of examined people, E3/E3 – 28.3%, genotype E3/E4 – 10.6%. More women 
(69 people – 16.59%) than man (30 people – 13.81%) have unfavorable isoforms.
Conclusion
In the research group, 36 people shows genotype E4/E4 and have 11-fold increased risk of AD 
and 79 with E3/E4 with 4-times increased risk according to literature information, among 
them women are more likely to develop AD.

Pupils’ reactions and their pathologies
K. Kuchalska, A. Gotz-Więckowska
Poznań University of Medical Sciences

The pupils’ pathologies comprise miosis, mydriasis, and anisocoria. In the examination, it is 
essential to detect if the pathology occurs in both eyes or only in one, and which of the reflex 
tracts is damaged. The pupils’ impairments can be provoked by ophthalmologic problems, 
trauma, neurodegenerative diseases, surgery complications, tumors, and many more causes. 
The aim of this work is to present, how complex the examination of the pupils is.

The miosis of the one eye can be connected with other symptoms and gives the manifesta-
tion of the Horner syndrome. It is the result of the sympathetic tract impairment. The pupil 
narrowing should be connected with parasympathetic tract damage.In the admission to the 
Accident and Emergency departments the pupils’ examination completes the full checkup 
of a patient, and not only helps to diagnose the pathology but also can extend the view on 
the patient’s prognosis. The mydriasis after trauma is significant in terms of the intracranial 
pressure. What is more, the pupils’ shapes are essential in the diagnosis after toxic poisoning.
In conclusion, in the examination of the pupils, different causes should be taken into consid-
eration. The complexity of this problem may require additional deeper examination and the 
collaboration of many specialists.

Chalk stick fracture as a typical image of ankylosing spondylitis (AS) in 36-year-old male 
patient
Paula Ziajka, Maciej Spałek, Natalia Stranz-Walczak, Roman Jankowski 
Department of General Radiology and Neuroradiology, Poznan University of Medical 
Sciences, Poland
Department of Neurosurgery, Poznan University of Medical Sciences, Poland

Introduction
Ankylosing spondylitis (AS) is a seronegative inflammatory arthritis affecting primarly the 
spine and sacroiliac joints of the patients below the age of 40, with male predominance. This 
progressing disease leads to deformity and stifness increasing the risk of fractures. Chalk 
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stick fracture is a typical fracture image as a result of AS, but can be also seen in other rare 
diseases, where fuse of the spine is observed. Those fractures are usually transvertebral with 
fracture of ossified ligaments and damage of surrounding tissues, what makes them highly 
unstable. They are commonly of extension type, in the lower part of cervical spine, in up 
to 96% after low-energy trauma. Complications are often and increase rate of mortality to 
15–30%. The diagnostic method of choice is MR, although CT can also show the fracture in 
detail. Classic radiography is not the best method, unless the radiologists are provided with 
relevant clinical image. 
Case report
The 36-year-old patient after an injury was admitted to the clinical hospital in Poznań. Pa-
tient previously diagnosed with AS, alcohol use disorder, nicotinism. CT of the head showed 
an acute subdural hematoma. Routine imaging of cervical spine revealed a spine fracture 
and features of ankylosis. Craniotomy was performed urgently in order to evacuate the 
hematoma. Few days later patient was diagnosed with streptococcal pneumonia. In the 
following days, however, symptoms of C5/C6 instability intensified, therefore indications 
for its stabilization appeared.Though, due to the high risk of infection it was postponed for 
almost two weeks. After a partial corporectomy of C5 with a decompression of the spinal 
canal structures, insertion of PEEK mesh cage, anterior titanum plating and screw fixation, 
the patient’s condition improved. 
Conclusion
Chalk stick fracture may occur after trival trauma and lead to many complications, most 
common of which are pneumonia and respiratory failure, as well as very severe neurological 
complications.
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dzili manuskrypt i zaakceptowali przesła-
nie go do czasopisma

Manuskrypt
Zeszyty Promocji Rehabilitacji, Ortopedii, 
Neurofizjologii i Sportu – IRONS publikują 
artykuł oryginalne – 2700–3000 słów, raporty 
z badań – nie mniej niż 2000 słów, artykuły 
przeglądowe – 2700–3000 słów, komunikaty 
o wynikach badań – do 1500 słów, studium 
przypadku – do 2700 słów oraz Wytyczne/
zalecenia w języku angielskim oraz polskim. 
Angielska wersja oraz polskie streszczenie 
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should be organized as follows: Title page, 
Summary, Introduction, Aim, Material and 
Methods, Results, Discussion, Conclusions, 
Acknowledgments, Conflict of Interest, Ref-
erences and Figure Legends. All manuscripts 
should be typed in Cambria font and single 
spaced with a 2.5 cm (1 inch) margin on all 
sides. They should be saved in DOC or DOCX 
format. Pages should be numbered consecu-
tively, beginning with the title page.

Authorship
According to the International Committee on 
Medical Journal Ethics (ICMJE), an author 
is defined as one who has made substantial 
contributions to the conception and develop-
ment of a manuscript. Authorship should be 
based on all of the following: 1) substantial 
contributions to conception and design, data 
analysis and interpretation; 2) article drafting 
or critical advice for important intellectual 
content; and 3) final approval of the version 
to be published. All other contributors should 
be listed as acknowledgments. All submis-
sions are expected to comply with the above 
definition.

Contributors
Each author is required to declare his or her 
individual contribution to the manuscript. 
Additionally, the statement from all authors 
about the approval of the final version of the 
manuscript is mandatory: it should be true 
and included in the electronic form of the 
disclosure prepared by the corresponding 
Author.
Conflict to interest
The manuscript should contain a conflict of 
interest statement from each author. Authors 
should disclose all financial and personal 
relationships that could influence their work 
or declare the absence of any conflict of in-
terest. Author’s conflict of interest should be 
included under Acknowledgements section.

Abbreviations
Abbreviations should be defined at first men-
tion, by putting abbreviation between brack-
ets after the full text. Ensure consistency of 
abbreviations throughout the article. Avoid 
using them in the title and abstract. Abbre-
viations may be used in tables and figures if 
they are defined in the table footnotes and 
figure legends.
Trade names
For products used in experiments or meth-
ods (particularly those referred to by a trade 
name), give the manufacturer’s full name and 
location (in parentheses). When possible, use 
generic names of drugs.

Title page
The first page of the manuscript should con-
tain the title of the article, authors’ full names 
without degrees or titles, authors’ institu-
tional affiliations including city and country 
and a running title, not exceeding 40 letters 
and spaces. The first page should also in-
clude the full postal address, e-mail address, 
and telephone and fax numbers of the cor-
responding author.
Summary
The abstract should not exceed 250 words and 
should be structured into separate sections: 
Introduction, Aim, Material and Methods, Re-
sults and Conclusions. It should concisely 
state the significant findings without ref-
erence to the rest of the paper. The abstract 
should be followed by a list of 3 to 6 Keywords. 
They should reflect the central topic of the 
article (avoid words already used in the title).
The following categories of articles can be 
proposed to Issue of Rehabilitation, Ortho-
paedics, Neurophysiology and Sport Pro-
motion – IRONS:
Original papers
Manuscripts in this category describe the 
original results from the field of rehabilitation, 
physiotherapy, orthopaedics and neurophysi-
ology as well as topics dealing with diagnostic 
and treatment of the sport related traumas. 
The manuscript should be presented in the 
format of Summary (250-word limit) and Main 

są obowiązkowe. Powinny one być zorga-
nizowane w następujący sposób: strona 
tytułowa, streszczenie, wprowadzenie, cel, 
materiał i metody, wyniki, dyskusja, wnioski, 
podziękowania, deklaracja konfliktu interesów, 
piśmiennictwo oraz objaśnienia rycin. Wszyst-
kie Prace powinny być napisane czcionką 
Cambria z pojedynczym odstępem, marginesy 
2,5 cm (1 cal) ze wszystkich stron. Dokumenty 
powinny być zapisane w formacie DOC lub 
DOCX. Strony powinny być ponumerowane 
kolejno, zaczynając od strony tytułowej.
Autorstwo
Według Międzynarodowej Komisji Etyki Cza-
sopism Medycznych (International Commit-
tee on MedicalJournalEthics – ICMJE) autor 
jest zdefiniowany, jako ten, który w znaczny 
sposób przyczynił się do koncepcji i rozwoju 
maszynopisu. Autorstwo powinno opierać 
się na wszystkich z poniższych kryteriów: 
1) istotny wkład do koncepcji i projektowa-
nia badań, analizy i interpretacji danych; 
2) przygotowanie artykułu lub krytyczna 
rada dla istotnej zawartości intelektualnej; 
oraz 3) ostatecznej akceptacji wersji do opub-
likowania. Powinni być wymienieni wszyscy 
pozostali współpracownicy. Oczekuje się, że 
wszystkie zgłaszane prace będą zgodne z po-
wyższą definicją.
Współtwórcy
Każdy autor ma obowiązek zadeklarować 
swój indywidualny wkład do powstania pracy. 
Dodatkowo obowiązkowe jest oświadczenie 
wszystkich autorów o zatwierdzeniu ostatecz-
nej wersji rękopisu: powinno być prawdziwe, 
ujęte w formie elektronicznej i załączone przez 
Autora odpowiedzialnego za korespondencję.

Konflikt interesów
Manuskrypt powinien zawierać oświadcze-
nie o braku konfliktu interesów od każdego 
autora. Autorzy powinni ujawnić wszystkie 
finansowe i osobiste relacje, które mogą mieć 
wpływ na ich pracę i zdeklarować brak jakie-
gokolwiek konfliktu interesów. Informacja 
o konflikcie interesów autorów powinna być 
ujęte pod sekcją podziękowań.

Skróty
Skróty powinny być zdefiniowane przy pierw-
szej wzmiance, umieszczając skrót w nawia-
sie po pełnym tekście. Należy utrzymywać 
spójności skrótów w całym artykule. Na-
leży unikać stosowania skrótów w tytule 
i streszczeniu. Skróty mogą być stosowane 
w tabelach i figurach, jeśli są one wyjaśnione 
w przypisach tabeli i rycinach.
Nazwy handlowe
W przypadku produktów stosowanych w eks-
perymentach lub metod (szczególnie te okre-
ślone przez nazwę handlową), należy podać 
pełną nazwę producenta oraz lokalizację 
(w nawiasach). Jeśli to możliwe, używać nazw 
rodzajowych leków.
Strona tytułowa
Pierwszej strona maszynopisu powinna za-
wierać tytuł artykułu, pełne imiona i nazwiska 
autorów bez stopni i tytułów, afiliacje auto-
rów z miastem i krajem oraz tytuł skrócony 
nieprzekraczający 40 liter wraz ze spacjami. 
Pierwsza strona powinna również zawierać 
dane autora do korespondencji: pełny adres 
pocztowy, adres e-mail oraz numery tele-
fonu i faksu.
Streszczenie
Streszczenie nie powinno przekraczać 250 
słów i powinno być podzielone na oddzielne 
sekcje: Wprowadzenie, Cel, Materiał i metody, 
Wyniki i Wnioski. Powinno być zwięzłe oraz 
wskazywać znaczące wyniki. Streszczenie 
powinno zawierać od 3 do 6 słów kluczowych. 
Powinny one odzwierciedlać główny temat 
artykułu (unikać słów wykorzystanych już 
w tytule).
Następujące kategorie artykułów mogą zo-
stać zaproponowane do wydawania w Ze-
szytach Promocji Rehabilitacji, Ortopedii, 
Neurofizjologii i Sportu – IRONS:
Oryginalny artykuł naukowy
Manuskrypt w tej kategorii opisuje wyniki ba-
dań przeprowadzonych w oryginalnym, sze-
rokim obszarze powiązanym z rehabilitacją, 
fizjoterapią, ortopedią i neurofizjologią jak 
i dotyczące zagadnień związanych z diagno-
styką i leczeniem urazów sportowych. Manu-
skrypt powinien być przedstawiony w formie 
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text (Title page, Summary, Introduction, Aim, 
Material and Methods, Results, Discussion, 
Conclusions, Acknowledgments, Conflict of In-
terest, References and Figure Legends). In the 
Discussion section, statements regarding the 
importance and novelty of the study should 
be presented. In addition, the limitations of 
the study should be articulated. The abstract 
must be structured and include: Introduction, 
Aim, Material and Methods, Results and 
Conclusions. Manuscripts cannot exceed 
2700–3000 words in length (excluding title 
page, abstract and references) and contain no 
more than a combination of 8 tables and/or 
figures. The number of references should not 
exceed 45. This type of article should include 
statistical procedures.
Research reports
Manuscripts in this category may present re-
sults of studies involving small sample sizes, 
introduce new methodologies, describe pre-
liminary findings or replication studies. The 
manuscript must follow the same format re-
quirements as full length manuscripts. Brief 
reports should be not less than 2000 words 
(excluding title page, abstract and references) 
and can include up to 3 tables and/or fig-
ures. The number of references should not 
exceed 25. This type of article should include 
statistical procedures.
Case studies
This guide examines case studies, a form of 
qualitative descriptive research that is used 
to look at individuals, a small group of par-
ticipants, or a group as a whole. Researchers 
collect data about participants using partic-
ipant and direct observations, interviews, 
protocols, tests, examinations of records, and 
collections of writing samples. Starting with 
a definition of the case study, the guide moves 
to a brief history of this research method. 
Using several well documented case studies, 
the guide then looks at applications and 
methods including data collection and anal-
ysis. A discussion of ways to handle validity, 
reliability, and generalizability follows, with 
special attention to case studies as they are 
applied to composition studies. Finally, this 

guide examines the strengths and weaknesses 
of case studies. The manuscript must follow 
the same format requirements as full length 
manuscripts. Case Studies should be up to 
2700 words (excluding title page, abstract 
and references) and can include up to 3 tables 
and/or figures. The number of references 
should not exceed 25.
Review papers
These articles should describe recent ad-
vances in areas within the Journal’s scope. 
Review articles cannot exceed 2700–3000 
words length (excluding title page, abstract 
and references) and contain no more than 
a combination of 10 tables and/or figures. 
Authors are encouraged to restrict figures 
and tables to essential data that cannot be 
described in the text. The number of refer-
ences should not exceed 60.
Guidelines
Guidelines should be up to 2000 words (ex-
cluding title page, abstract and references) and 
can include up to 3 tables and/or figures. The 
number of references should not exceed 25.
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All manuscript’s should use the ‘Harvard’ 
style for References.

The order of authors in References list is 
alphabetical, all authors of a single paper 
are mentioned, Authors should be cited in 
the text as they appear according to the year 
of presented papers as follows (example) 
(Boileau et al. 2009; Boileau et al 2010; Butt 
and Charalambous 2012) in (round) brackets. 
Please check in your list the proper fashion 

streszczenia (limit 250 słów) i tekstu głównego 
(Strona tytułowa, Streszczenie, Wprowadze-
nie, Cel, Materiał i metody, Wyniki, Dyskusja, 
Wnioski, Podziękowania, Konflikt interesów, 
Piśmiennictwo oraz Objaśnienia rycin). W sek-
cji Dyskusja należy zaprezentować stwierdze-
nia dotyczące znaczenia i nowości tych badań. 
Ponadto w pracy należy zawrzeć ogranicze-
nia przeprowadzonych badań. Streszczenie 
musi być zrestrukturyzowane i zawierać: 
Wstęp, Cel, materiał i metody, wyniki i wnio-
ski. Rękopis nie może przekroczyć długości 
2700–3000 słów (bez strony tytułowej, stresz-
czenia i piśmiennictwa) i zawierać nie więcej 
niż 8 tabel i / lub rycin. Ilość przypisów nie 
powinna przekraczać 45. Ten rodzaj artykułu 
powinien zawierać procedury statystyczne.
Raporty z badań
Manuskrypt w tej kategorii może przedsta-
wiać wyniki badań z udziałem małej próby, 
przedstawienie nowych metod, należy opisać 
wstępne ustalenia lub badania replikacji. Ma-
nuskrypt musi mieć tą samą formę co pełnej 
długości manuskrypt. Raport z badań nie 
powinien zaigrać mniej niż 2000 słów (z wy-
łączeniem strony tytułowej, streszczenia oraz 
piśmiennictwa) i może zawierać do 3 tabel 
i / lub rycin. Ilość przypisów nie powinna 
przekraczać 25. Ten rodzaj artykułu powinien 
zawierać procedury statystyczne.
Studium przypadku
Artykuł ten analizuje studium przypadku, 
forma jakościowych badań opisowych, który 
jest używany, aby przeanalizować pojedyncze 
przypadki, małe grupy uczestników, lub grupy, 
jako całości. Naukowcy zbierają dane doty-
czące uczestników badania i bezpośrednich 
obserwacji, wywiadów, protokołów testów 
oraz egzaminów. Manuskrypt musi spełniać 
te same wymogi formatu jak pełnej długości 
rękopis. Studium przypadku powinno zawie-
rać do 2700 słów (z wyłączeniem strony ty-
tułowej, streszczenia oraz piśmiennictwa) 
i może zawierać do 3 tabel i / lub rycin. Liczba 
piśmiennictwa nie powinna przekraczać 25.

Artykuł przeglądowy
Artykuł ten powinien opisywać najnowsze 
postępy w dziedzinach należących do zakresu 
czasopisma. Artykuł przeglądowy nie może 
przekraczać 2700–3000 słów (z wyłączeniem 
strony tytułowej, streszczenia i piśmienni-
ctwa) i zawierać nie więcej niż 10 tabel i / lub 
rycin. Autorzy są zachęcani do ograniczenia 
ilości tabel i rycin do podstawowych danych, 
które nie mogą być opisane w tekście. Liczba 
piśmiennictwa nie powinna przekraczać 60.
Wytyczne/zalecenia
Wytyczne powinny być do 2000 słów (z wy-
łączeniem strona tytułowa, streszczenie oraz 
referencje) i może zawierać do 3 stoły i / lub 
cyfr. Liczba odniesień nie powinna przekra-
czać 25.
Podziękowanie
W ramach podziękowania proszę określić 
współpracowników przy artykule innych 
niż autorów pracy. Wyliczmy tutaj te osoby, 
które udzieliły pomocy podczas badań (na 
przykład udzielanie pomocy języka, pomoc 
w pisaniu lub dowód czytania tego artykułu, 
etc.). Należy potwierdzić również wszystkie 
źródła wsparcia (dotacje z agencji rządowych, 
prywatnych fundacji, etc.). Nazwy organi-
zacji finansowania powinny być napisane 
w całości.
Piśmiennictwo
W manuskrypcie należy używać stylu cyto-
wania piśmiennictwa ”Harvard”.

Porządek zamieszczania w rozdziale Piś-
miennictwo nazwisk autorów, tytułu arty-
kułów oraz nazwy czasopisma z podaniem 
rocznika, wolumenu i stron jest alfabetyczny. 
Nazwiska wszystkich autorów pojedynczej 
pracy są wymieniane. Autorzy prac powinni 
być wymienieni w tekście zgodnie z datą pub-
likowanej pracy w porządku chronologicznym 
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pages from-to.
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Tables
Tables should be typed on sheets separate 
from the text (each table on a separate sheet). 
They should be numbered consecutively 
with Arabic numerals. Tables should always 
be cited in text (e.g. Table 2) in consecutive 
numerical order. Each table should include 
a compulsory, concise explanatory title and 
an explanatory legend. Footnotes to tables 
should be typed below the table body and 
referred to by superscript lowercase letters. 
No vertical rules should be used. Tables should 
not duplicate results presented elsewhere in 
the manuscript (e.g. in figures).
Figures
All illustrations, graphs, drawings, or photo-
graphs are referred to as figures and must be 
uploaded as separate files when submitting 
a manuscript. Figures should be numbered 
in sequence with Arabic numerals. They 
should always be cited in text (e.g. figure 
3) in consecutive numerical order. Figures 
for publication must only be submitted in 
high-resolution TIFF or EPS format (minimum 

300 dpi resolution). Each figure should be 
self-explanatory without reference to the text 
and have a concise but descriptive legend. All 
symbols and abbreviations used in the figure 
must be defined, unless they are common 
abbreviations or have already been defined 
in the text. Figure Legends must be included 
after the reference section of the Main Text.
Colour figures
Figures and photographs will be reproduced 
in full colour in the online edition of the 
journal. In the paper edition, all figures and 
photographs will be reproduced as black-
and-white.
Submission preparation checklist
As part of the submission process, authors 
are required to check off their submission’s 
compliance with all of the following items, 
and submissions may be returned to authors 
that do not adhere to these guidelines.

1.	 All authors of this research paper have 
directly participated in the planning, ex-
ecution, or analysis of this study.

2.	 All authors of this paper have read and 
approved the final version submitted.

3.	 The contents of this manuscript have not 
been copyrighted or published previously.

4.	 The contents of this manuscript are not 
now under consideration for publication 
elsewhere.

5.	 The contents of this manuscript will not 
be copyrighted, submitted, or published 
elsewhere, while acceptance by the Journal 
is under consideration.

6.	 There are no directly related manuscripts 
or abstracts, published or unpublished, by 
any authors of this paper.

7.	 Each author declared his or her individual 
contribution to the manuscript in the elec-
tronic form of the disclosure prepared by 
the corresponding Author.

Copyright notice
Submission of an article for publication 
implies the transfer of the copyright from 

(przykład Boileau i wsp. 2009; Boileau i wsp. 
2010; Butt i Charalambous 2012) w (okrą-
głych) nawiasach. Należy sprawdzić w liście 
prac w rozdziale Piśmiennictwo właściwy 
porządek cytowania pracy łącznie z rokiem, 
wolumenem, stronami od–do.
Elhassan, B., Bishop, A., Shin A., Spinner, R. 
�(2010)� ‘Shoulder tendon transfer options for 
adult patients with brachial plexus injury.’ 
�J Hand Surg Am., 35 (7), str. 1211–1219.
Artykuł z czasopisma:
Elhassan, B., Bishop, A., Shin A., Spinner, R. 
�(2010)� ‘Shoulder tendon transfer options for 
adult patients with brachial plexus injury.’ �
J Hand Surg Am., 35 (7), str. 1211–1219.
Książki:
Rang, H.P., Dale, M.M., Ritter, J.M., Moore, 
P.K.��Pharmacology. �5th Ed. Edinburgh: 
Churchill Livingstone; 2003.
Phillips, S.J., Whisnant, J.P. ��Hypertension and 
stroke. �In: Laragh JH, Brenner BM, Editors. 
Hypertension: pathophysiology, diagnosis, 
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Press; 1995, str. 465–478.
Tabele
Tabele powinny być zamieszczone na oddzie-
lonych arkuszach od tekstu (każda tabela na 
oddzielnej kartce). Powinny one być ponume-
rowane cyframi arabskimi. Tabele powinny 
zawsze być cytowane w tekście (np. Tabela 
2) w kolejności numerycznej. Każda tabela 
powinna zawierać obowiązkowy, zwięzły ty-
tuł wyjaśniający oraz legendę objaśniającą. 
Odsyłacze do tabeli powinny być wpisane 
poniżej tabeli. Nie należy stosować zasady 
pionowe. Tabele nie powinny powielać wyni-
ków prezentowanych gdzie indziej w tekście 
(np. na rycinach).
Ryciny
Wszystkie ilustracje, wykresy, rysunki lub fo-
tografie są określane, jako ryciny i muszą być 
przesłane, jako oddzielne pliki przy składaniu 
rękopisu. Ryciny powinny być ponumero-
wane kolejno cyframi arabskimi. Powinny 
one być zawsze cytowane w tekście (np. ry-
cina 3) w kolejności numerycznej. Ryciny do 
publikacji należy składać wyłącznie w wy-
sokiej rozdzielczości TIFF lub EPS Format 

(minimum 300 dpi). Każda figura powinna 
być oczywista bez odwoływania się do tekstu 
z zwięzłą, ale jasną legendą. Wszystkie sym-
bole i skróty stosowane na rycinie muszą być 
wyjaśnione, o ile nie są one powszechnymi 
skrótami albo zostały zdefiniowane w tek-
ście. Opisy rycin muszą być zawarte tekście 
głównym po spisie literatury.
Kolory rycin
Ryciny i fotografie zostaną odtworzone w peł-
nym kolorze w internetowym wydaniu cza-
sopisma. W wydaniu papierowym, wszystkie 
dane i fotografie zostaną odtworzone, jako 
czarno-białe.
Lista kontrolna
Jako część procesu składania pracy, autorzy 
są zobowiązani do sprawdzenia zgodności 
ich składu z listą kontrolną. Autorzy powinni 
mieć na uwadze, że nie spełnienie kryteriów 
z poniższej listy może skutkować odrzuce-
niem ich pracy.
1.	 Wszyscy autorzy zgłaszanej pracy badaw-

czej mają bezpośredni udział w planowaniu, 
realizacji i analizy niniejszego opracowania.

2.	 Wszyscy autorzy niniejszego opracowania 
przeczytali i zatwierdzili ostateczną przed-
stawioną wersję.

3.	 Zawartość tego rękopisu nie została objęta 
prawami autorskimi lub nie była publiko-
wana wcześniej.

4.	 Zawartość tego rękopisu nie jest obecnie 
brana pod uwagę do publikacji gdzie indziej.

5.	 Zawartość tego rękopis nie będzie objęta 
prawami autorskimi, składana lub pub-
likowana w innym miejscu, a akceptacja 
przez czasopismo jest brana pod uwagę.

6.	 Nie ma rękopisu lub streszczenia bezpo-
średnio związanego, publikowanego lub 
niepublikowanego, przez autorów niniej-
szego opracowania.

7.	 Każdy autor zadeklarował swój indywi-
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