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Single Unprovoked Seizure and Risk of Recurrence
In Children
Shalkevich L.V., Sharko E.E.

Introduction
According to international researches, active epilepsy distribution in the world makes 0.5-1.0% of total
population, and annual sickness rate for epilepsy goes from 20 to 120 cases for 100 thousand of people per year
[6,8,24,13,17,25]. Single seizure within the first twenty years of life occurs in 5-6% of population, and if febrile
seizures are taken into account, their number increases to 8-10% [1,12,17,27]. All the episodes occurred for the
first time may be divided into provoked (acute symptomatic) and unprovoked seizures. Risk of recurrence of
provoked seizures makes 3-10%, as soon as for those unprovoked such risk is within 23-71% [3]. Maximum
probability of developing the second seizure is within the first 6 months after initial one, when 60-70% of all
recurrences happen, and in total within the first 2 years the number of repeated seizures makes 80–90% [3,1, 30].
If the second seizure occurs, then the risk of having the third one increases and is estimated 73%, and the
probability of the fourth seizure is 76% [19]. Besides the time factor the risk of recurrence depends on etiology
of seizure, type of seizure, presence of disorders in neurological status, abnormalities on encephalogram and
pathology of brain on MRI, and in some researches there are also such recurrence risk factors numbered as
occurring of seizures during sleep [4].
Despite of sufficient number of articles on the subject of single seizure, the problems of disease
management and prognosis in case it develops, especially in childhood, mostly have not been resolved.
According to the recent definition of International League Against Epilepsy, the diagnosis «epilepsy» can be
made in case of occurring not less than two unprovoked or reflective seizures within the time frame more than 24
hours; occurring one unprovoked or reflective seizure with the recurrence probability close to the general
recurrence risk number (about 60%) after two unprovoked seizures occurred within 10 years; and also in case of
diagnosing epileptic syndrome [15]. Thus, developing the second unprovoked seizure means epilepsy detection
with following stigmatizing of patient. It is highly essential for unprovoked seizures which are markers of
epilepsy, because probability of the second seizure defines the therapy tactics – observation in case of low
recurrence probability and prescribing anticonvulsants in case of high recurrence risk. Several researchers
proved some factors connected with higher recurrence risk both in children and in adults. Among these are
abnormal EEG (especially of epileptiform kind), symptomatic type of seizure and presence of neurologic
disorders found during examination [4,21,23]. Combination of these positions leads to higher risk of recurrence
[22]. At the same time the risk criteria of recurrence of the repeated unprovoked non-febrile seizure in childhood
is underdeveloped, which is due to the different methodological approach to this problem, in particular due to
incoherent criteria of including and excluding patients, unevenness of presence of some or other potential risks in
population under research [7].

Materials and methods
We held complex clinical and instrumental examination of 315 patients with epilepsy and 42 children
with single unprovoked seizure in the age of 2 months to 18 years. Among the patients with epilepsy there were
164 boys (52.1%) and 151 girls (47.9%), of 42 children with single unprovoked seizure – 26 boys (61.9%) and
16 girls (38.1%). The children with single seizure did not receive anticonvulsant therapy. All the children were
put under complex neurological examination, electroencephalography and neurovizualising (MRI and/or X-ray
computer examination of brain).

Results and discussion
The maximum number of single unprovoked seizures developed in children in the age of one to three
years (31%), and the maximum number of initial seizures in case of epilepsy took place in the age of one to six
months (21.9%), see picture 1. Besides, it is significant that in our research in children of less than 6 months of
age there were registered no single seizures developed without provocation. In general, the probability of seizure
recurrence decreases in course of age growth as in children with epilepsy, as in those with single seizure.
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The influence of type of initial seizures on recurrence risk was the subject of many researches [4].
Partial seizures, at the first sight, should be associated with higher recurrence risk, because they are more often
linked to structural pathology of the brain, but in some researches it was not proven [2,5,14,22,32,23].
Nevertheless, the higher risk connected with partial nature of seizures is significant for the patients who had the
first seizure of symptomatic type [18,29]. There are no precise proof that the kind of initial seizure by position of
focal or generalized start influences the recurrence risk. In general, there are seizures which have more tendency
to recurrence: myoclonic seizures, absence seizures, complex partial seizures, epileptic spasms. It is more
difficult to estimate that also because the attention of most researchers is focused on tonic-clonic seizures as
initial convulsions [19].

We analyzed the type of initial seizures according to International Classification of Epileptic Seizures of
1981, see picture 2. Frequency of generalized and focal seizures in children with following epilepsy and single
seizures was comparable: in 106 (33.7%) patients with epilepsy the first signs of disease were partial seizures
and in 209 (66.3%) those were generalized seizures, as well as in children with single episode partial paroxysms
occurred in 14 (33.3%) cases, generalized seizures took place in 28 (66.7%) cases. As we can see on the picture
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2, in case of single unprovoked seizures the dominating types were generalized tonic-clonic (42.9%) and
secondary-generalized seizures (26.2%), as well as among the initial episodes in developing epilepsy it was
correspondently 18.1% and 17.1%. Among the single unprovoked seizures there were no episodes of complex
partial, absence, myoclonic and clonic convulsions. And the frequency of simple partial, generalized tonic and
atonic seizures was comparable in children with epilepsy and with single unprovoked seizures. It should be noted
that the frequency of generalized tonic-clonic and partial seizures with secondary generalization was much
higher in relation to other types in patients with single unprovoked seizures.

According to recommendations of Epidemiology and Prognosis Board of International League Against
Epilepsy (1993), series of seizures which took place within 24 hours can be considered as a single episode, but in
our research we considered such episodes as separate due to the fact that such children tend to further develop
the third, fourth episode and so on [10]. In general, the trend of probability of the second episode in the whole
group of patients with epilepsy decreased in course of time, with another slight peak within 2-6 months after the
first one (picture 3). This tendency was clearly seen in children of less than one year old, though in children of
>1 year age group probability of occurrence of the second seizure did not decrease but increased in the course of
time, which still didn't have significant effect on the whole trend.
Time of seizure recurrence also depended on the type of the first episode. Within a week after the first
one 96.2% of myoclonic and 100% of absence seizures repeated; within a year with the maximum in the first
month 92.3% of generalized tonic seizures took place again; within a year with the peak of 1 to 6 months the
second generalized tonic-clonic and atonic seizures recurred (correpondently in 86.0% and 100% of children).
Pathological clinical course of labour took place in 30 (9,5%) mothers of children with epilepsy and in 2
(4.8%) mothers of those with single unprovoked seizure. At the same time 70 (22.2%) of patients with epilepsy
were born in the state of asphyxia or hypoxia and only 4 (9.5%) children with single seizure, with different grade
of prematurity – 27 (8.6%) and 4 (9.5%) patients correspondently. There were no significant differences in both
groups.
Usually combination of several factors took place: pathological clinical course of pregnancy and labour,
presence of extragenital and genital diseases in mothers during pregnancy.
Some kinds of epilepsy have marked genetic presuppositions and are associated with higher probability
of developing of the same abnormalities in other family members. As of today there are no precise evidences of
recurrence risk increase on the basis of the above mentioned data. Three researches in children found absence or
slight increase of recurrence risk in case of hereditary burden in epilepsy [23,29,32]. Only one research by W.
Hauser (1990) in adults found some increase of risk in such situation [18]. In our research hereditary burden in
epilepsy took place in 34 (10.8%) patients with such disease, in children with single unprovoked seizures it was
only in 4 cases (9.5%); index by the first relation degree (parents, brothers, sisters) was presented only in patients
with epilepsy and made 16 children (5.1%) (fisher; p=0,0466).
During neurological examination pathology of different intensity was found by us in 79.7% of children
with further epilepsy and 64.3% of children with single seizure, see picture 4. In both groups dominating
symptoms were those which did not have high impact on state of health (isolated Babinsky reflex, asymmetry of
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grin, tongue deviation), but at the same time the heavier symptoms were present in the group of children with
epilepsy. Thus, organic abnormalities were met 3.5 times more often in case of epilepsy than in case of single
seizures, developmental delays of psychic, motor skills and speech were met 6 times more often.

In most works epileptiform changes on EEG are considered as factor which increases recurrence
probability [3,11]. At the same time some researchers indicate either on insignificant statistical authenticity of
such results [20] or on its trustworthiness only in case of generalized spike-wave activity in idiopathic seizures
[18]. R. Gilad et al. (1996) did not find any correlation between EEG abnormalities and recurrence risk [16]. In
one more research M. Musicco (1997) found that epileptical changes in EEG are more frequently associated with
higher recurrence risk but do not influence on remission of one to two years of duration [26].

In the current research electroencephalographical examination was held for all children twice after the
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first episode of convulsions. The first EEG was taken not earlier than on the third day after the first episode, the
second one -in dynamics - within the time frame a week to six months after the first one. The analysis of
electroencephalographic data showed that epileptiform abnormalities in the group of children with epilepsy
(40.9%) with respect to the group of children with single unprovoked seizure (24.4%) were predominant, see
picture 5. The age norm was registered in less number of patients with following epilepsy (7.6%) than that in
children with single unprovoked seizure (12.2%). In the group of children with epilepsy disorganized EEG with
predominance of slow wave activity was met more often (37.5%), as well as in the group of children with single
unprovoked seizure which did not repeat further (48.8%). Also generalized epileptiform changes were
predominant over focal changes in both groups.
Analysis of visual evaluation of electroencephalograms of patients with single unprovoked seizure and
following epilepsy developing and of those with single unprovoked seizure which did not repeat in course of
time did not show significant differences on the statistically authentic level.
Abnormalities on MRI in children with the first seizure were found in about 20-30% [28,30], at the
same time the amount of cases requiring neurosurgical aid was only about 1% [7]. There is dependency between
the EEG data and MRI findings. In research by S. Shinnar (2001) in children with single unprovoked seizure in
45 (21%) of 218 examinations (159 - CT, 59 - MRI) abnormalities were found which were presented mostly by
focal ischemic damages (16 of 45) or cerebral dysgenesia (11 of 45) [35]. Clinically significant disorders at
neurovisualizing were found in only 8% of children with non-febrile seizures appeared for the first time, but
this amount increased to 26% when children with focal seizures or other factors were included into the subgroup
[28].

In the current research neurovisualizing in form of MRI and CT scans of brain were held for 280
patients with epilepsy after initial seizure (88.9%) and for 34 children (81.0%) with single unprovoked seizure.
MRI brain scan was held in 105 (37.5%) cases for patients with further epilepsy and 14 (41.2%) cases with
single unprovoked seizure, X-ray CT was held in 197 (70.4%) and 20 (58.8%) children correspondently, see
picture 6.
As it can be seen from the picture 7, the most often brain disorders in case of repeated seizures were
atrophic abnormalities. Diffuse corticosubcortical atrophy was found in 27.9% of epilepsy cases, sub-atrophic
disorders – in other 36.1%. Defects of brain development were met two times more often in case of repeated
seizures. In case of single unprovoked seizure atrophic (11.8%) and sub-atrophic disorders (20.6%) were also
predominant, but calcification as a sign of old neuro infection were met more often.
The absence of structural pathology of brain was found in 29.5% of children with epilepsy and in 55.9%
of children with single seizure.
At data correlation of frequency of different brain structure pathology in children with epilepsy and
single unprovoked seizure different neurovisualizing disorders were met authentically more often in children
with seizures repeated in course of disease.
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Conclusions
Risk factors of single unprovoked non-febrile seizures in children are the following:
1. appearance of seizure in the age of the first six months of life;
2. seizure in form of myoclonic, absence or complex partial paroxysm;
3. presence of organic disorder symptoms in neurological status or developmental delays of psychic, speech and
motor skills;
4. hereditary burden in epilepsy in relatives of the first relation degree;
5. structural pathology of brain shown in the neurovisualizing data (MRI and CT brain scan).
At the same time electroencephalographic data did not prove its influence on the probable recurrence.
Terms of recurrence are defined by the type of seizure: myoclonic and absence seizures repeat within
several weeks, generalized clonic seizures take place again within a month, generalized tonic-clonic, tonic and
atonic seizures recur in course of the whole year after the first episode.
Presence of extragenital pathology during pregnancy was met authentically more often in mothers of
children with epilepsy than in mothers of children with single unprovoked seizures.
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Neurological Manifestations of Connective Tissue
Dysplasia in Adolescents with Dorsopathy
Ivanova I.L., Kyldiarova R.R., Komissarova N.V., Osetrov A.S.
State Educational Institution of Higher Professional Education Izhevsk State Medical Academy of Ministry of
Healthcare of Russian Federation, Izhevsk

Summary
Currently the problem of connective tissue dysplasia (CTD) attracts attention of pediatric neurologists
because CTD is characterized by variety of clinical manifestations ranging from beningsubclinic forms to
multiorgan and multisystem disorders with progredient course.

To date frequency of dorsoparthy (D) in adolescents is increased [1]. Clinical manifestations and
pathophysiology aspects are closely investigated. At that, important issues of connective tissue functional status
directly provided human locomotory functions are out of sight of primary care pediatrician and neurologists;
however multiple studies dedicated to connective tissue disorders directly indicate the presence of spine column
pathology in patients with connective tissue dysplasia (CTD) [2, 3, 4].

Objective of the Work
To reveal frequency of CTD signs in adolescents with D for the development of medical and preventive
measures.

Material and Methods
The material was collected by random sampling technique with further typological selection by gender
and age after obtaining of written informed consent of patients and their legal representatives in accordance with
international WHO ethic requirements.
Observation group consists of 97 adolescents with VDNS that were hospitalized in neurologic
department of Izhevsk Clinical Hospital №9 and then were treated in ambulatory conditions, from them 80
(82.5%) male and 17 (17.5%) female patients. Mean age of the patients from the main group was 17.2±0.4 years.
The comparison group consists of 38 adolescents (26 boys and 12 girls) studying in Izhevsk senior school, mean
age is 17.1 ±0.3 years.
Clinical examination of the adolescents includes clarification of medical history and genetic factors,
clinical and neurological and vertebroneurological analysis, additional tests (functional cervical
spondilogramms, X-ray of thoracic and/or lumbar, sacral parts of spine column, survey craniography, and
electroencephalography, ultrasound dopplerography of head and neck vessels), consultations of orthopedist and
ophthalmologist with fundus oculi examination.
Statistical processing of obtained material included correlation analysis. Assessment of difference
significance was determined by parametric and non-parametric criteria.

The Results and Discussion
The main complaints of patients were frequent or almost permanent headache, pain in cervical, lumbar
and/or thoracic part of spine, in the study group these complains were significantly rarer (table 1). Intensity of
cervicalgia by visual analogue scale (VAS) in the group of patients was 3.9±0.2 cm, in the comparison group it
was 2.4±0.1 cm (p<0.05) within the range from 1.0 to 8.5 points. Fourteen adolescents from study group
complained of vegetative disorders as palm chilliness and hyperhidrosis, meteosensitivity and so on, in the
comparison group such complaints were absent.
It is important to note, that ill adolescents reported frequent tension headache, thus in every second
adolescent cephalgia was accompanied with permanent or transient non-rotary vertigo. Severity of headache by
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VAS for total group of examined patients was at average 4.3±0.2 cm (in comparison group it was 3.8±0.2;
p<0.05). Cephalgia intensity in patients was higher compared to cervicalgia but the differences were statistically
not significant (р>0.05).
Reviewing data of obstetric history we established that ill adolescents significantly more often had
indications on pregnancy pathology (early and late gestosis, anemia, threatening interruption of pregnancy, acute
respiratory disease etc.). Complications of labor course (prolonged labor, accelerated or premature labor, long
period without amniotic fluid, loop of the cord of cervical spine, caesarian section) were observed in both groups
in equal proportions (table 1). During active interview it has been found that hereditary tainted osteochondrosis
was revealed in all adolescents in both groups.
We revealed beginning of D manifestation from early age mainly in ill adolescents, thus 41.2%
adolescents connect D manifestations or their progressing with cerebrocranial injury and 28.9% of patients
associate them to back injury or increased physical activity (table 1).
Table 1. Anamnesis of group of patients and comparison group

Parametres

group of patients n=97

comparison group n=38

Headache

66 (68,0%)

20 (52,6%)*

Pain in cervical part of back

41 (42,3%)

15 (39,5%)*

Pain in thoracic part of back

28 (28,9%)

10 (26,3%)

Pain in lumbar part of back

39 (40,2%)

7 (18,4%)*

Vegetative complaints

14 (14,4%)

–

Pregnancy pathology

23 (60,5%)

34 (35,1%)*

Complications of labor course

46 (44,6%)

17 (44,7%)

Manifestation of early age

54 (55,7%)

11 (28,9%)*

Connection with cerebrocranial injury

40 (41,2%)

9 (23,7%)*

Connection with back injury

28 (28,9%)

11 (28,9%)

* – (p<0,05)

In neurological status 77.3% of patients had mild or moderate symptoms of vestibular dysfunction as
inaccuracy during coordination tests. Pyramid symptoms without disorder of moving function as hyperreflexia,
more often as hemi type only or in combination with mild central paresis of face and tongue muscles, and
transient hand and/or foot pathological symptoms were revealed in 98.9% of patients. The signs of mild
dissociate segmentary sensitivity disorders as “coat” or “semicoat” were revealed in 68% of persons, mild
amyotrophic syndrome in muscles of pectoral arch and arms without function disturbance were observed in
41.2%. Permanent vegetative disturbances were determined in 74.2% of patients; oculomotor disorders were
observed in 44.3% of patients, and mild subcortical syndrome as dystonic finger position and/or mild (more
often athetoid) hyperkinesis were revealed in 47.4% of patients. The organic disturbances of nervous system
were not observed in 2.1% of examined persons only. In comparison group neurological status was normal in a
half of children and we noted mainly mild changes of neurological status in significantly less percentage of
children compared to study group (Fig.1).

© Medimond . R423C0013

10

ScienceMED, vol. 5, 2.2014, 9-12, Bologna (Italy)

During examination of vertebroneurological status all adolescents of study group had cervical
osteochondrosis, 80.4% from 97 patients had simultaneous limitation of movements in cervical and lumbar part
of spine column (in comparison group 26.3%, p<0.05). Tension of muscles of cervical, thoracic and lumbar part,
more often of 2 or 3 grade with painful indurations in them, having non-active trigger nature were observed in
79.4% (34.2%; p<0.05) of patients. Flattening of spinal curvature was revealed in 49.5% of patients and increase
of physiological spinal curvatures was observed in 28.9% (47.4% and 23.7%; p<0.05). In the study group only
spine scoliosis of 2 and 3 stage was noted in 19.6% cases. In comparison group almost all adolescents (78.9%)
had impaired posture by scoliotic type (76.3%), probably related to low physical activity; diagnosis of scoliosis
was not verified.

During physical examination the patients of study group significantly more often had external and
internal signs of CTD compared to comparison group (table 2). Thus, from skeletal phenes spinal scoliosis,
increased kyphosis or straight back and gothic palate were found more often. Muscular CTD signs as muscular
hypotension and/or hypotrophy were revealed in 43.3%, and skin external CTD signs as thin woundable skin
and/or atrophic juvenile striae were revealed in 20.6% of patients. The signs of minor abnormality as skin
depigmentation, ear deformation, sandal foot etc. were observed in 78.3% of patients (Fig. 2). In comparison
group these changes were occurred significantly rarer (table 2).
Table 2. Phenes of connective tissue dysplasia in patients with D and in comparison group

Phenes

group of patients D
n=97

comparison group
n=38

Skeletal phenes

19 (19,6%)

3 (7,9%)*

Skin phenes

20 (20,6%)

2 (5,3%)*

Minor abnormalities as ear deformation

76 (78,3%)

8 (21,0%)*

Sandal foot

34 (35,0%)

2 (5,3%)*

Epicanthus

25 (27,8%)

–

Mitral valve prolapse

37 (38,1%)

1 (2,6%)*

Other minor cardiovascular abnormalities

22 (22,7%)

–

Myopia

21 (21,6%)

7 (18,4%)*

* – (p<0,05)

Every forth examined adolescent had ophthalmological signs of dysembryogenesis as epicanthus (there
are no such patients in comparison group), mild or moderate myopia. During echocardiography 38.1% of
patients had internal cardiovascular phenes, such as mitral valve prolapse of 1 grade, and 22.7% of patients had
other minor abnormalities such as tricuspid and/or aortal valves and false chord of left ventricle. In comparison
group only one adolescent had mitral valve prolapse.
Spondilogramms of all examined patients showed the signs of osteochondrosis: in 100% cases in
cervical part, in 28.9% in thoracic part, in 15.5% in lumbar part of spine column. Kimmerle malformation was
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found in 20.6% of patients, spina bifida was observed in 13.4% and cuniform deformation of vertebrae bodies
not related to spinal injury was found in 41.2%. During functional tests in spondilogramms the signs of
hypermobility were revealed in 58.5% of persons, including 32.9% patients with Kovach subluxation. It should
be noted that in comparison group some of abovementioned signs was absent or the signs were revealed in 1-5
adolescents (p<0.05) except sings of lumbar osteochondrosis (p>0.05).
According to data of ultrasound dopplerography of head and neck vessels 23.7% of patients had
asymmetry of blood flow in vertebral arteries, 28.9% of patients had signs of venous dysfunction. The
adolescents of comparison group had these signs in 15.8% and 10.5% of cases, respectively (p<0.05).
The majority of examined patients had signs of retinal angiopathy. So, 63.9% of persons had dilatation
and plethora of central veins, and 84.5% of patients had narrowing of arteries. In the comparison group majority
of patients (84.2%) had no any pathology of fundus oculi, only 6 adolescents had mild signs of angiopathy as
non-significant arterial spasm.
During correlation analysis we determined severe significant relationship between neurological,
vertebroneurological status of ill children and CTD phenes. Particularly, causal relationship between frequency
of muscular external CTD signs and severity of muscular-tonic syndromes in lumbar and thoracic levels (r=0,6;
p<0,05); between myopia frequency and skeletal external phenes (r=0,8; p<0,05), between frequency of minor
malformation and skeletal external CTD signs (r=0,7; p<0,05) were revealed. In addition, correlative
relationships between symptoms of cranial nerves damage and dissociate segmentary sensitivity chest
disturbance (r=0,7; p<0,05) were determined. What stands out is presence of pathology during the pregnancy
and labor more than in a half of patients, which we interpret as the main factor of CTD and further D
development. The first D symptoms are appeared in early childhood; cerebrocranial injury plays a major role.
Despite back injury in medical history, in our opinion, the traumatic factor is not an origin of D development in
adolescents (p>0.05). The study demonstrated that injuries and increased physical activity lead to breakage of
compensation of already existing degenerative skeletal and chondral structures of spine column on background
of external and internal CTD phenes.

Conclusions
In adolescents the first D symptoms are appeared in early childhood; burdened obstetric anamnesis,
heredity and craniocerebral injury play a major role. Peculiarities of D clinical manifestation are marked
cephalgia and cervicalgia, organic disorders of nervous system (subcortical, pyramid, amyotrophic syndromes,
sensitivity disturbances etc.), osteochondrosis, scoliosis, vertebral malformations and other signs of
vertebroneurological status confirmed by additional methods.
The results of the study we conducted represent pathogenic relationship between D and CTD in
adolescents. Relatively healthy adolescents can have clinical and X-ray signs of osteochondrosis which are
significantly rarer on CTD background. Therefore, examination of adolescents with D should include detailed
description phenotypic CTD peculiarities, investigation of autonomic nervous system status with necessary
echocardiography to reveal minor heart abnormalities and prevent further cardiovascular complications. The data
we received should consider during examination and development of medical and preventive measures in
adolescents with vertebrogenic pathology.
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Natalizumab use as the monotherapy for treatment of active relapsing-remitting multiple sclerosis
(RRMS) for prevent relapses and to slow of disease progression. Natalizumab is a humanized monoclonal
antibody, selective inhibitor of adhesive molecules, raised against a4 integrins that is thought to interfere with
the trafficking of leukocytes across the blood-brain barrier, thereby reducing the inflammatory component of
MS.
Natalizumab appeared well tolerated in pivotal studies, dosing was suspended on February 2005, after
occurrence of two cases of progressive multifocal leucoencephalopathy (PML), an opportunistic infection caused
by the human polyomavirus JC virus (JCV), in patients treated with natalizumab in combination with IFN b-1a.
[2]. In 2006 natalizumab was approved for therapy of active relapsing-remitting MS (RRMS) in adults.
Natalizumab have shown a high efficiency and good tolerability. [1]
But natalizumab is not indicated yet in patients under 18 years of age, no placebo-controlled
randomized clinical trials in children have been published.
To our knowledge, the first pediatric patient with RRMS who was treated with natalizumab has been
described by Borriello G. et al in 2008 [2]. They published the case of a 12-year-old girl who had continued to
experience relapses with rate 3-4 in the year, MRI activity. She had treated for 12 months with natalizumab. The
initial dose (300 mg) was administrated on October 2006. To date, 12 doses of natalizumab have been
administrated. No clinical or suspected relapses of MS have been identified since initiating natalizumab
treatment, no changes in EDSS score were detected. Brain and spinal MRI showed absence of new or enhancing
areas in the brain.
In 2008 Peter Huppke et al. described the treatment of three additional pediatric patients with RRMS
using natalizumab therapy. They didn’t respond adequately to interferon beta or glatiramer therapy and sever
adverse effects. During 24, 16 and 15 months of natalizumab treatment, no further relapses occurred; all reported
significant improvement in their quality of life. Follow-up MR imagining showed no new T2-weighted lesions or
gadolinium-enchancing lesions. No adverse events were seen when dosage was adjusted to body weight.
The data of retrospective study which was done within a network of pediatric MS centers in the United
State was published in 2011 [3]. Seven of 72 children were treated by natalizumab, all of them were tested for
natalizumab-neutrolizing antibodies. Two patients receiving natalizumab developed breakthrough disease and
were found to have natalizumab antibodies. One patient developed a hypersensitive reaction after reintroduction
of natalizumab and was found to have natalizumab antibodies.
Last years natalizumab considered as a highly effective treatment as a second-line option in pediatric
patients. Spanish neurologists retrospectively collected and analyzed data for pediatric nine patients with MS
treated with natalizumab. All patients had relapsing-remitting disease, with up to eight relapses per year [4].
Also high disease activity was detected in the MRI studies. The mean age on starting natalizumab was 15 years 4
months (range 9.8-17.7) and five were boys. The patients included in this series received a median of 17
infusions of natalizumab (range, 2-31), with the first natalizumab infusion occurring between August 2007 and
August 2009, and the last prior to September 2010. In one patient who weighted approximately 40 kg, an
adjusted dose of 3.75 mg/kg was administrated (150 mg instead of the usual 300 mg). Eight patients received at
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least 12 infusions (12 months of therapy) and 4 had received therapy for more than 2 years (with one patient
receiving natalizumab for 35 months at the time of data cut-off). Only the eight patients with at least 12 months
of treatment were considered. For these eight patients, the median score on the Expanded Disability Status Scale
decreased from 3.0 to 1.0 and the median annualized relapse rate decreased from 3.0 to 0. After 12 months, no
patients reported gadolinium-enchancing lesions. One patient discontinued due to hypersensitivity reaction.
Another retrospective study presented doctors from eleven centers for neurology and pediatric
neurology in Germany and Austria [5]. A total of 20 pediatric patients with MS who started treatment with
natalizumab prior to 18 years of age. The mean age at initiation of natalizumab therapy was 16.7 years, and the
mean pretreatment period was 18 months. Of the 20 patients, 14 (70 %) remained relapse free during the mean
treatment period of 20 months. Ten of 15 patients (66.7%) with a treatment duration of 1 year or more and 4 of 7
patients (57.1%) with a treatment duration of 2 or more years remained relapse free. For 18 patients, the
annualized relapse rate was significantly lower during therapy than before therapy (mean difference 3.44).
In 2009 Ghezzi et al. [6] published a preliminary data of a cohort of 17 cases with active MS (3.1
relapses in the previous year) and MRI activity (2.3 Gd + lesions at baseline), a mean age of 14.2 years, and a
mean of 10 natalizumab infusions have been presented recently.
A spontaneous, non-sponsored, prospective, cooperative study, coordinated by the Italian MS Study
Group-Italian Society of Neurology [7], was started in 2007 within the network of Italian MS Centers. The study
included 55 patients (mean age: 14.4 years, 30 females and 25 males, mean number of relapses: 4.4, pretreatment mean disease duration: 25.5 months,). The mean interval between the last relapse and beginning of
natalizumab treatment was 79 +/- 49 days (range: 20-185). Forty-two patients had been previously treated with
one or more agents: IFN b (33 patients; mean treatment duration: 14.6 +/- 14.0 months, range: 2-46), GA (six
patients; mean treatment duration: 7.3 +/- 7.0 months, range: 2-23), mitoxantrone (three patients: mean number
of infusions: 2.7, range: 1-4), cyclophosphamide (two patients; mean number of infusions 2.7 +/- 1.5, range: 14), azathioprine (1 patient; treatment duration: 26 months), i. v. Ig associated to plasma exchange followed by
mitoxantrone (1 patient; treatment duration: 5 months).
Fifty-five patients received a median number of 26 infusions. The annualized relapse rate decreased
from 2.4 +/- 1.6 in the year prior natalizumab treatment to 0.1 +/- 0.2 at the end of the treatment period. Only
three patients experienced relapses during treatment with natalizumab. Mean EDSS in the 55 subjects decreased
from 2.7 +/- 1.2 at initiation of treatment to 1.9 +/- 1.2 at the time of last visit. One patient had no relapses but
experienced a progressive deterioration of cognitive functions during the treatment period. Baseline MRI
(performed within one month prior to starting natalizumab) showed Gd-enchancing lesions in 45/55 (81,8 %)
patients. New lesions on T2-weighted sequences or Gd-enchancing lesions were observed in 6/49 (12.2 %)
patients at six months, in 5/42 (11.9 %) patients at 12 months, including the patient who discontinued
natalizumab for three months after the nine infusions because of suspected PML (clinical and MRI findings
didn’t confirmed the initial suspicion of PML). Thirty patients were treated for 24 months or more, receiving a
mean of 32.9 +/- 6.5 doses of natalizumab. In this group only one relapse occurred and 19 patients (63 %)
remained free from relapses, new lesions on T2-weighted sequences or Gd-enchancing lesions during the followup; mean EDSS decreased from 2.6 +/- 1.2 to 1.8 =+/- 1.1.
Assessment of serum anti-JCV antibodies was performed in 51 patients, as four patients discontinued
therapy before the test became available. The test was positive in 20 patients (39%).
A total of forty-six clinical adverse events were observed in 20/55 patients. All of them were transitory
and spontaneously resolved, no medication was required. Mild hematological abnormalities were observed in
7/55 cases: these resolved spontaneously and no intervention was required. Five patients were treated with
natalizumab before 11 years of age: transitory restlessness was recorded in one patient and a transitory increase
of white blood cells (WBC) in another one.

Case Reports
Patient Ch., 16 y.o. The onset of the disease started in May 2011, when a facial neuritis on the right appeared.
An inpatient treatment was provided in the form of tablets of prednisolone for 3 weeks which led to the regress
of all symptoms. In October 2011 the patient had a relapse – recurrent facial neuritis on the right. Brain MRI was
provided (20.10.11): Signs of the demyelinating disease of the brain. The patient was sent to the Russian
research institute of pediatrics and children’s surgery to the department of psychoneurology and epileptology
with the diagnosis: Demyelinating disease of the central nervous system, tetrapyramidal insufficiency, recurrent
neuropathy of the right facial nerve. Another brain MRI to check a dynamic was provided (11.03.12): A picture
of multifocal damage of the brain.
A significant increase of the latency with normal amplitude. Perimetry: a fallout of the vision field of
the nasal part OS; OU – general decrease of the contrast sensitivity, more on the right side. Vision induced
potentials: a non-significant decrease of the volume of nerve tissues in the upper part OD. OS – significant
decrease of the volume of nerve tissues in the lower and external parts. Diagnosis: Multiple sclerosis, optic
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form. Treatment: IVIG 0.4 g/kg/days for 5 days. From July 2012 till February 2013 she was treated with
Glatiramer acetate (GA) (disease-modifying therapies (DMT). Sometimes the patient noticed local reactions like
redness and pain in the places of injections. In August 2012 she had another relapse – numbness and itching in
the external part of the right foot. The patient was hospitalized at the regional hospital of Salekhard and was
treated with pulse intravenous methylprednisolone (IVMP) at dose of 2.0 g. Due to the treatment all the
symptoms regressed. Another relapse occurred in November 2012 when she had sensitive disorders – paresthesia
in the external part of the right foot. At this point the patient was sent to the Tyumen regional multiple sclerosis
center where a course treatment of the IVIG 0.4 g/kg/days for 5 days and a symptomatic treatment with
thioctacid and cytoflavin were prescribed. During the treatment cerebral symptoms and sensitive disorders
regressed, coordination tests improved. At the end of December 2012 she had a fifth relapse: dizziness,
staggering gait and the sense of scales in the eyes. The patient was hospitalized to the regional hospital of
Salekhard, where an MRI was provided (29.01.13): Multiple foci 3 to 8 mm periventricular, similar foci in the
left cerebral peduncle, left middle cerebellar peduncle, right middle cerebellar peduncle. The relapse was treated
with IVMP pulse (3.0 g), IVIG with full regress of the symptoms. The sixth relapse was at the beginning of
February 2013, when she had dizziness, myoclonia of the upper limbs. She was examined by the neurologist of
the regional hospital of Salekhard. Diagnosis: Epilepsy with focal convulsive seizures. Carbamazepine 0.2/night
was prescribed. In February 2013 she was examined and treated in Tyumen regional center of multiple sclerosis.
A brain MRI with contrast was provided (22.02.13): a picture of multifocal demyelinating disease of central
nervous system. Signs of the active process (a contrasting focus in the right parietal region). EEG (25.02.13):
Cerebral bioelectric activity of the brain is disorganized, irritative changes are observant. The general activity
level is decreased. There are no signs of interhemispheric asymmetry or paroxysmal activity. The patient was
examined by neuroophtalmologist (19.02.13): Eye ground: discs are palest peach with a grey shade, there is a
mild blurriness of the temporal part on the right. The left disc is flatter and paler, veins are moderately dilated
2:1, the position of the vessels is correct. She got IVIG 0.4 g/kg/days for 5 days. Due to the inefficiency of the
GA, the treatment was changed to high-dosed SC IFN-beta 1a 44 mg 3 times weekly for long period. The patient
was taught how to make self-injections. A titration of dose began in March 2013. The patient was discharged in a
good condition (EDSS = 2.5). Due to the injection she had a significant flu-like syndrome: headache, febrile
fever during 12 hours. She took paracetamol. The patient stopped treatment herself because of the local reactions
in the place of injection. In April 2013 there was a consultation together with ethic treatment committee of the
Tyumen state medical academy. Because of the absence of adherence to the treatment with SC IFN-beta 1a 44
mg, side effects- a flu-like syndrome – the treatment was cancelled. As the patient had a progressing and active
form of disease (6 relapses), lack of efficacy of the first-line of DMT, negative brain MRI dynamic, a decision to
start natalizumab was made. The patient and her father signed an inform consent in the presence of the jurist of
Medical center “Neftyanik” to start a second-line therapy with natalizumab. A blood sample for JCV was taken.
Since April 2013 she has been taking natalizumab 300 mg once in four weeks. During the first 3 months
her general condition improved. During the next 7 months there were no relapses of signs of the progression of
the disease. No adverse reactions found. A brain MRI with IV contrast was provided in three months after the
beginning of the treatment – no contrasting foci, no significant MRI dynamics. A control brain MRI with IV
contrast was provided in six months after the beginning of the treatment – a picture of multifocal demyelinating
disease – multiple sclerosis, no changes in comparison to the previous MRI – no significant dynamics.
In December 2013 a control sample to JCV was taken. She had 10 infusions of natalizumab. During the
treatment there are no complaints, the patient is stable. There have been no relapses.
Neurological status: No cerebral symptoms. Cranial nerves are normal. Muscle tonus – no changes.
Muscle force – 5 points. Deep reflexes of the limbs are vivid, symmetric. Abdominal reflexes become weak fast.
There are atypical foot signs from both sides. Coordination tests are normal. There is dysmetria,
adiadochokinesia on the right. Romberg test result is as follows: a mild stagger with closed eyes. There is no
algesic sensitivity disorder. Musle-joint sense is normal. Function of the pelvic organs is under control (EDSS =
1.5). CBC and blood biochemistry are normal.
Patient F., 15 years old. Debut of the disease occurred in August 2010 when she felt dizziness, nausea,
vomiting. The symptoms increased when a body position changed therefore she was hospitalized to the somatic
department. A differential diagnosis with infectious disease was discussed. A brain CT scan was provided: no
foci with pathological density found. Later the patient still had recurrent dizziness usually while standing up.
Neurological status was normal. Another relapse happened in February 2011 when she had significant cerebral
symptoms (headache, dizziness), repeated vomiting, numbness of the left part of the tongue, right hand (mostly
in the distal part). In March 2011 she was hospitalized in the local neurology department with the diagnosis:
Cerebrovascular insufficiency, mostly in the vertebrobasilar part due to the instability of the cervical part of the
vertebra. No local neurological pathology found. After being discharged the patient felt well but she still had
weakness in the lower limbs, fatigue after physical activity. A third relapse happened at the end of April 2011
when the patient felt a headache in the occipital part, nausea, pain in the cervical part of the vertebra. She was
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hospitalized to the somatic department. No focal neurological symptoms found. She underwent a neurometabolic
treatment. In May 2011 she was hospitalized again because of the weakness in the left leg. She had a
neurometabolic and vascular treatment, but the weakness in the left foot remained.
In July 2011 when the patient had a cold (sore throat and fever) the forth relapse occurred. She suffered
from dysphonia, dysphagia, headache, dizziness, weakness, hemiparetic gait, diplopia. The patient was examined
by neurologist and was hospitalized in the somatic department in the local children’s hospital with the diagnosis
– acute violation of the cerebral circulation, ischemic type. There is hemiparesis of the left side, dysarthria. The
patient was transferred to the neurology department of the Tyumen regional hospital №2, Neurology department.
Neurological status: Diplopia when she looks on the left, significant nystagmus to the right, flatness of
the right nasolabial fold, a mild deviation of the tongue to the right, bulbar syndrome, decrease of the muscle
tonus and force to 4-5 points on the left, increase of the reflexes on the left. Result of the Romberg test is as
follows: deviation to the back and to the right. Finger-nose test: intention tremor more on the right. Hemiparetic
gait, significant ataxia. Disorder of the pelvic organs: imperative feeling of urination.
A brain MRI was provided (22.07.11): in the white substance of both hemispheres there are multiple
hyper intensive foci mostly periventricular, in the thalamus, hippocampal and parahippocampal parts, in the
middle cerebral peduncles, cerebellar hemispheres and brain stem. The size of the foci is from 0.3 to 1.4 cm,
total quantity is 10. Conclusion: Multifocal demyelinating cerebral damage – multiple sclerosis. This was the
first time when multiple sclerosis was diagnosed. A IVMP pulse therapy was provided at a dose of 5.0 g, after
that the patient got a prednisolone tablets with gradual cancellation, vascular and neurotrophic therapy. She had
a positive dynamic, but she still had fatigue, weakness in the left limbs – 4.5 points, a mild stagger while
walking. In the middle of September 2011 – a fifth relapse: diplopia while looking on the left, fatigue, speech
disorder, an increase of the weakness in the left limbs. She had a treatment in a local hospital – prednisolone 1.5
mg/kg with a gradual cancellation. Her condition improved. In September 2011 she was officially adjudged as
disabled. In November 2011 she had another relapse – she couldn’t walk, she had asymmetric face, bulbar
symptoms, diplopia, urinary retention. The patient was hospitalized to the children’s neurology department
where another brain MRI was provided (03.11.11): localization and character of the hyperintensive foci T2,
without any significant dynamic in comparison to the MRI 22.07.14
A IVMP pulse (5.0 g) was prescribed. In December 2011 she was examined in the children's national
hospital in Moscow, where multiple scleroses was proven. The following laboratory tests were provided: IgG
566 mg/dl (700-1550), immune marker analysis, brain MRI with IV contrast (21.12.11) - multiple foci of
demyelinization, situated diffused in the spinal chord on the craniovertebral part, medulla oblongata, brain stem,
peduncles of the cerebra and cerebellum, big hemispheres subcortically, in the subcortical ganglia,
periventriculary (confluent zones), near and inside corpus callossum. Brain ventricles are dilated because of the
compensation of liquor flow. Contrasting foci in the brain stem and medulla oblongata.
MRI of the cervical part of the spine (28.12.2011): there are foci of demyelinization 7.5 mm in diameter
in the medulla oblongata, in the spinal chord of the level C3-C4, length – 16 mm. These changes are not
contrasting. According The results of visual evoked potential (VEP) examination supported the diagnosis of
MS.
In January 2012 there was the seventh relapse – she was hospitalized urgently because of fatigue,
weakness in the legs, more on the right, staggering gait, visual impairment, shivering and weakness of the hands,
more on the right, memory and concentration impairment. A IVMP pulse therapy at a dose of 5.0 g and
symptomatic therapy were prescribed. As a result tremor decreased, nystagmus and ataxia regressed, force of the
limbs increased, general condition improved.
The patient was examined by the ophthalmologist (20.01.12): Fields of vision – narrowing of the
volume of the temporal part – 15-20 grades (OD/OS), of the nasal part – 10 grades. Fundus of the eye: Discs of
the optical nerves are pink, clear. Vascular fascicle is in the center, vessels are moderately dilated, veins are
normal, arteries are convoluted. Macular reflexes are clear, periphery is without any changes. Since January
2012 she gets IVIG therapy with a dose of 0.4 g/kg/days for 5 days followed by 0.4 g/kg/ every month. Brain
MRI (01.04.12) – in comparison to the previous MRI there is a moderate decrease of the atrophy of the white
cerebral substance.
The eighth relapse occurred in July 2012, when the patient had dizziness, staggering gait, reduction of
capacity to work. In August 2012 she was hospitalized to the neurology department in the local clinic, where she
had symptomatic therapy – no dynamics. She was sent to the Tyumen center of multiple sclerosis where she was
hospitalized at the day stay, she got IVMP pulse therapy at a dose of 7.0 g, symptomatic therapy. She had a
positive dynamic – regress of ataxic and vestibular symptoms (EDSS = 3.0). In January 2013 she had ninth
relapse when while having a cold she had dizziness, coordination disorder, weakness in the left limbs, frequent
urination (15-20 times a day). She visited a local neurologist and was hospitalized to the somatic department of
the children’s hospital. The patient was treated with corticosteroids and symptomatic drugs. During the treatment
she had positive dynamic: vestibule-ataxic syndrome is decreased. As the patient still had a relapse during the
treatment with IVIG, progression of the disease with the increasing of the local neurological symptoms, the
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medical council on the 15.01.13 decided to start a first-line DMT (GA 20 mg subcutaneous every day for a long
time). The patient and her mother were taught how to make injections herself. During the treatment she felt well,
no side effects. As she had a relapse every 3-4 months, the treatment was changed to IFN-beta 1-a 44 mg 3 times
weekly subcutaneous. During 6 months she had 3 relapses. She had to use corticosteroids. Therefore a medical
council recommended to start natalizumab.
There was no significant information in her life history. The patient had a significant emotional
instability, anxiety, suspicion. Cerebral symptoms are moderate. She has dizziness, no meningeal symptoms.
Asymmetric of the palpebral fissure D<S. Pupils are equal, photoreaction are vivid, symmetric. She has middleswinging horizontal nystagmus on both sides, more on the right and while looking up, no diplopia. Convergence
and accommodation are normal. No sensitive disorder of the tongue and face. Her face is a little asymmetric
because of the nasolabial fold when she has emotional stress. She has no hearing disorder, dysarthria, dysphagy
or dysphonia. Pharyngeal and palatine reflexes are normal. The patient has no pathological oral reflexes. The
tongue is in the middle. Muscle force of the hands is 5.0 points, in the right leg 4.5 points, left leg – 5.0 points.
Muscle tonus in the limbs is decreased. Tendinous reflexes of the hands are decreased, D=S, knee reflexes are
decreased, equal, Achilles reflex are vivid, D>S, clonus of the right foot. She has pathological feet reflexes –
Babinsky and Rossolimo on the both sides. The patient does finger-nose test uncertain with intention on the left.
Heel-knee test: there is an intention of the both sides, more on the left. There is adiadochokinesia, dysmetria on
the left. Recurrent tremor of the fingers happens when she worries. Result of the Romberg test is as follows: she
can’t stand with eyes closed. No sensitive disorders found. She had one infusion of natalizumab. During the
treatment she felt well, no side effects. The level of JCV antibodies is 2.87 (28.12.13). The treatment was
stopped because of the high risk of PML. Another JCV test was provided.

Conclusion
According to the existing research it is possible to assume that natalizumab is a prospective second-line
treatment for children. This treatment is effective for children, who has no response for disease-modifying
therapies of the first line. These patients are clinically and MRI stable during the treatment. The dose of
natalizumab can be decreased to exclude possible side effects and to continue the treatment with interferon or
GA.
Nathalizumab can’t be used for treatment of the patients with remittent multiple sclerosis under 18 years
old. But the positive effects of the treatment and the absence of negative effects suggest that it can be used for
treatment both children and adults.
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Botulinum toxin type A (Dysport) in the complex
rehabilitation of children with spastic forms of
cerebral palsy
Zmanovskaya V.A., Levitina E.V., Popkov D.A., Butorina M.N,. Pavlova O.L.
Center for Restorative Treatment and Rehabilitation «Nadezhda», Tyumen; Tyumen State Medical Academy,
Tyumen; Ilizarov Russian Research Center fof Restorative Traumatology and Orthopedy, Kurgan

Objective
To analyze the efficacy of repeated use of dysport in children with spastic forms of cerebral palsy (CP).
Material and methods: Forty-five children with CP (main group) received 8 consecutive injections of Dysport in
the complex treatment. A comparison group consisted of 41 children with CP who received the same complex
treatment but without Dysport. Dysport was used intramuscular in mean dose 26±4 u/kg. Results and conclusion:
A significant decrease of the muscle tone was observed after each following injection of dysport. The muscle
tone did not return to baseline 24 weeks after each following injection and significantly differed after the first 4
injections. After 8 repeated courses of botulinotherapy, a number of children needed the operative treatment,
were significantly greater in the comparison group (71% vs 47%, p=0,041).
Key words: children cerebral palsy, spasticity, treatment, botulinum toxin type A, Dysport

Cerebral palsy (CP) in children is the most common cause of physical disability in childhood [1, 2]. The main
clinical manifestation of the disease is a syndrome of motor disorders, including spasticity, pareses, coordination
disturbances and muscular dystonia [3, 4]. Development of contractures and deformities of extremities in
children with CP frequently necessitates surgical orthopaedic corrections [2]. A promising approach, preferable
from both medical and social aspects, is a single-stage (within one intervention) correction of orthopaedic
disorders, requiring surgical treatment [6, 7]. It was shown, that in long-term perspective multiple stage
orthopaedic interventions in children and adolescent with CP are associated with lower risk of recurrences,
compared to interventions performed in a period of active growth [7, 8]. The earliest possible start of antispastic
therapy and its consecutive continuation is required to solve this difficult medical problem in terms of complex
rehabilitation of children with CP [9].
Botulinum toxin type A medicinal product (BoNTA) are a part of local spaticity basis treatment in CP
for more than two decades. A range of BoNTX usages in children with CP is discussed [10]. The majority of
studies are aimed to analyze short-term effects of therapy, and positive result were reported. But these positive
effects, including increase of range of motion in extremities joints, decrease of muscle tone, muscle length
change and improvement of gait, were transient [11, 12]. There is insufficient data reported in literature on longterm functional effects of BoNTA therapy, its modifying effect on CP, and time to development of orthopaedic
disorders [13].
The aim of this study was to analyze the efficacy of multiple BoNTA treatment with DYSPORT in
children with spastic CP.

Material and methods
Observational study included 86 Dysport naive children with spastic types of CP, aged 2 - 13 years (at
the start of therapy, average 5.5±2.1 years), with Level I—III of motor development according to Gross Motor
Function Classification System (GMFCS) scale, with >1 score of muscle spasticity according to Aschworth
scale, without contractures in extremities joints, who had ability to use synergists and antagonists to acquire new
locomotor act. Repeated injections of BoNTA were required to be performed at intervals of at least 24 weeks
with subsequent follow-up at 2, 6, 10, 16 and 24 weeks; written informed consent of child’s parents/caregivers to
include the child in observational study.
The following children were excluded from observational study: patients with spastic types of CP and
level IV—V of motor development according to GMFCS scale, patients with non-spastic types of CP, patients
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with 0 – 1 score of muscle spasticity according to Aschworth scale, and patients with fixed contractures of
extremities joints. Exclusion criteria were also treatment with aminoglycosides (gentamycine, canamycine,
streptomycine), erythromycine, tetracycline, lincomycine, polymixines during 2 weeks before and/or 4 weeks
after the BoNTA injection; absence of repeated BoNTA injections and unable to follow-up the patients to
evaluate treatment results.
Observational study was conducted in accordance with ethical principles, stated in Declaration of
Helsinki, and in accordance with Good Clinical Practice. Current observational study was approved by ethics
committee of Tyumen State Medical Academy.
Initially two patient groups were identified: the first group included 45 children with CP: 21 girls and 24
boys (mean age at the beginning of treatment 4.8± 1.8 years), who received 8 consecutive injections of Dysport
as part of rehabilitation program. Comparison group included 41 children with CP: 19 girls and 22 boys (mean
age at the beginning of treatment 5.1±2.2 years), who underwent the same complex rehabilitation treatment, but
without BoNT injections. Before the start of the treatment there were no statistically significant differences in
gender, age, or clinical signs and symptoms of the disease between patient groups (Table 1).
Table 1. Distribution of children with CP by age, gender and level of motor development according to GMFCS scale

Parameter
Gender
Girls
Boys
Age, years
Level of motor development according to
GMFCS, n (%)
I
II
III

Main group (n=45)

Comparison group (n=41)

21
24
4.8±1.8

19
22
5.1±2.2

15 (34)
13 (28)
17 (38)

13 (32)
12 (29)
16 (39)

Note. In parentheses — percent of children in a corresponding group.

During the first 6 weeks all the children, included in the observational study, in all cases underwent a
complex of rehabilitation treatment measures: massage, exercise therapy, dynamic proprioceptive correction
using therapeutic suits «Adel», «Graviton», corrective positioning, ortheses, electromyostimulstion, acupuncture.
Children in the main group received repeated injections of Dysport not earlier than after 24 weeks after the
previous injections. Dysport was injected in the muscles in a dose of 14 to 30 U/Kg, mean 26±4 U/Kg. BoNTA
dose for injected muscles groups was calculated according to the original method based on the mathematical
processing of quantitative parameters for passive movements in the joints of extremities with differential clinical
judgement of motor disorders syndromes in children with CP.
In triceps syndrome target muscles were m. triceps surae (medial and lateral head of gastrocnemius
muscle: caput mediale et caput laterale m. gastrocnemius), and soleus muscle: m. soleus and m. tibialis posterior.
Standard needle with at least 4 cm length was used for intramuscular injections. Medicinal product was prepared
immediately before use. After the BoNTA injection patients were followed-up and examined at Weeks 2, 6, 10,
16, and 24 to verify the adequacy of the correcting therapy and to check possible side effects. Treatment efficacy
was evaluated based on neurological examination results, and also based on semiquantitative analysis with
several scales:
motor development — according to GMFCS scale;
dynamics of new locomotor skills acquirement — according to CP clinical severity scale, where the absence of
change was regarded as score 0; improvement of certain motor skills compared to baseline, but not influencing
substantially the motor stereotype was regarded as score 1; improvement of several motor skills compared to
baseline, allowing the patients to cross the next level (cross from sublevel А to sublevel B) was regarded as score
2; motor improvement, allowing to assign patient to a higher level compared to baseline was regarded as score 3;
the degree of muscle tone increase according to modified Aschworth spasticity scale;
range of active and passive movements in extremity joints based on goniometry;
range of active movements in ankle-joints according to differential motor control scale;
gait analysis according to subscale of initial plantar contact with support for each leg separately (section of
Physican’s Rating Scale).
Analysis of data received was performed with personal computer using statistical software products
Microsoft Office Excel 7.0 and SPSS 17.0. Data are presented as mean (M) with its standard deviation (SD). The
level of significance for differences between compared means was determined using Student t-test or using
univariate analysis of variance after the test of hypothesis for normal distribution according to KholmogorovSmirnov criterion. Chi-square criterion and Mac-Nimar criterion were used to test between-group differences of
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frequency parameters in not related populations and in related populations, respectively. Р<0,05 was regarded as
critical level for significance in statistical hypotheses.
Table 2. Change of spasticity parameters according to Aschwirth scale in examined children after the 8th injection of Dysport
(scores, М±SD)

Injection
st

1
2nd
3rd
4th
5th
6th
7th
8th

Before Dysport
injection
2.96±0.48
2.84±0.49
2.73±0.39
2.55±0.48
2.4±0.58
2.4±0.52
2.32±0.41
2.1±0.58

6 weeks after
injection
1.72±0.52
1.81±0.49
1.75±0.49
1.72±0.47
1.6±0.53
1.56±0.54
1.48±0.61
1.45±0.55

р1
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

24 weeks after
injection
2.68±0.51
2.60±0.39
2.52±0.39
2.32±0.36
2.3±0.36
2.24±0.51
2.18±0.48
1.9±0.41

р2
=0.009
=0.012
=0.012
=0.012
=0.320
=0.144
=0.140
=0.062

Note. Here and in Table 3: differences according to Student’s t-test for comparison of the current value with baseline values:
p1 — after 6 weeks; р2 — after 24 weeks from the start of the treatment.
Table 3. Change of motor parameters according to gait video analysis scale in examined children after the 8th injection of
Dysport (scores, М±SD)

Injection
st

1
2nd
3rd
4th
5th
6th
7th
8th

Before Dysport
injection
3.12±0.91
2.39±0.79
2.34±0.87
2.21±0.79
2.19±0.74
2.19±1.01
2.17±0.86
2.17±0.74

6 weeks after
injection
1.57±0.78
1.39±0.58
1.49±0.64
1.58±0.72
1.45±0.61
1.51±0.77
1.45±0.61
1.5±0.61

р1
<0.001
<0.001
<0.001
=0.002
<0.001
=0.006
<0.001
<0.001

24 weeks after
injection
2.39±079
2.25±0.89
2.07±0.79
1.99±0.81
1.96±0.73
1.95±0.91
1.89±0.87
1.87±0.73

р2
<0.001
=0.450
=0.127
=0.196
=0.141
=0.240
=0.128
=0.056

Results and discussion
Short-term effects of botulinum toxin therapy were analyzed in terms of decrease of muscle spasticity
level, and also in terms of its effect on rate of motor skills formation and frequency of secondary orthopaedic
complications, requiring treatment cessation and orthopaedic intervention. In children receiving Dysport
injections statistically significant (p<0.05) decrease of muscle tone after each consecutive injection was
observed. As positive result it was noted that 24 weeks after each repeated injection muscle tone did not return to
baseline level and significantly differed during first 4 injections. After 5-8 injections of Dysport muscle tone also
did not return to baseline level, but there was no statistically significant difference for corresponding parameters
(Table 2).
Gait video analysis scale used after repeated BoNTA injections revealed statistically significant
improvement of plantar support ability after each subsequent repeated injection. Positive results also included
sustained change of parameters 24 weeks after each repeated injection from baseline, despite statistical
significance was noted only after the 1st injection (Table 3).
Analyzing the change of motor ability improvement in children with CP after repeated BoNTA
injections it was shown that significant effect was observed after 24 weeks after the first 2 injections.
Improvement in motor disorders severity scale results by ≥2 scores after the 1st and after the 2nd injection was
observed in 32 (72%) and in 29 (64%) children, respectively. Subsequent injections were less effective: only in
18 (41%), 14 (31%), and 6 (14%) children with CP the same degree of improvement was noted after 3rd, 4th, and
5th injection, respectively. After 6th and 7th injection the number of children, crossed to the new motor level
increased again: thus, improvement by ≥2 was noted in 25 (55%) and in 32 (72%) children with CP after the 6th
and the 7th injection, respectively.
After the follow-up during 24 and 48 months periods a tendency to decrease in number of children,
requiring surgical treatment of orthopaedic defect, after regular Dysport injection was observed (Table 4).
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Table 4. Number of children requiring surgical treatment after 24 and 48 months of follow-up

Number of children requiring
surgical treatment
After 24 months
After 48 months

Main Group (n=45)

Comparison group (n=41)

n%

n%

18
21

40
47

18
29

45
71

0.883
0.041

Conclusion
Results of the observational study showed that long-term treatment programs with Dysport injections
significantly improved motor ability in children with CP. Significant positive effect is seen already after the first
BoNTA injections and includes acquirement of new motor skills or significant improvement of motor skills.
Short-term effects of BoNTA treatment with its multiple dosing as a part of complex rehabilitation allow to
optimize conditions for motor rehabilitation in children, to slow down the rate of secondary orthopaedic
complications emergence, and to postpone orthopaedic intervention while minimizing the risk of orthopaedic
disorders recurrence.
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Summary
The paper presents the results of a comparative study of the clinical efficacy of intravenous
immunoglobulin. This drug was prescribed from the 2nd day of life of preterm infants with respiratory distress
syndrome who were on the hardware lung ventilation and in newborns with “ventilator – associated” pneumonia
on the 5-8 day of the disease. The infants with the same pathology on the basic therapy were included in this
control group. Early usage of intravenous immunoglobulin helped to reduce the severity of the pneumonia, it
halved the frequency level of disease, the duration of respiratory support, infant's serious condition, the number
of repeated intubation trachea and extrapulmonary infectious complications. The length of treatment in a
reanimation department of newborns’ pneumonia and in the department of the second stage of nursing premature
infants was also reduced.
Key words: Preterm infants, intravenous immunoglobulin, “ventilator – associated” pneumonia

Introduction
Despite the improvements in treatment of premature newborns with respiratory failure who are on
artificial lung ventilation (ALV), their mortality from severe forms of infectious and inflammatory diseases,
including the "ventilator-associated" pneumonia remains high and it is 11.2 per 1,000 live-born. The usage of
new generations’ antibiotics not always produces the expected positive results that dictate the necessity of new
approaches search to the treatment of such patients [1, 2]. One of the promising methods is the use of
intravenous immunoglobulin drugs (IVIG).
The purpose of our study: To reduce the severity of the disease and the risk of pneumonia in premature
infants with respiratory distress syndrome (RDS) who are on ALV since birth, based on the use from the second
day of life of intravenous immunoglobulin of different generations in combination with antimicrobial therapy.

Methodology
Immunotherapy was provided with IVIG drugs of different generations which were infused to
premature babies once a day with the following doses: Octagam 500 mg/kg, Pentaglobin 250 mg/kg, Intraglobin
6-8 ml/kg per day. The early usage effectiveness of IVIG researched in 32 preterm infants with RDS, being on
ALV and with a high risk of "ventilator-associated" pneumonia. They were in the 1st group in the comparative
study. From the 2nd day of life they received immunotherapy within 3 days one of these three preparations of
immunoglobulin in the above doses. The pneumonia did not develop in 16 infants among 32 infants and it
indicates to a good preventive effect of IVIG during their early application. The rest of 16 infants, who received
IVIG from the 2nd day of life, "ventilator-associated pneumonia” developed on the 4-8 day of life. For
comparison, it was examined that 47 preterm neonates with immunotherapy IVIG drugs in the acute period of
"the ventilator-associated" pneumonia from the 5-8 day of the disease. The treatment was provided in the
recommended doses for 3 days (it was the 2nd group). The 3rd group were included 35 infants with “the
ventilator-associated pneumonia", they were not treated with IVIG drugs. All groups were representational by
gestational age, body weight and state of babies after the birth. The infants’ body weight at birth was from 920 g
to 2700 g and gestational age from 28 to 37 weeks.
All newborns were on a complex therapy, including a subsidy of oxygen (ALV), antibiotic therapy
(with cephalosporins, aminoglycosides, carbapenems), correction of homeostasis. A determination of phagocytic
activity of neutrophils blood on their ability to absorb the test strain Stapylococcus aureus 209P was led to all
newborns. It was researched the species and the quantitative content of pathogens of the pneumonia in
tracheobronchial aspirate (TBA) by common microbiological methods. It was also explored the concentration of
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immunoglobulins in the blood plasma and TBA using reagent kits REFK275 and REFK 276 "HEMA" for
"sandwich" - solid phase immunosorbent variant analysis with horseradish peroxidase as an indicator enzyme.
The examination of the infants in the 1st and the 2nd groups was conducted before the infusion of IVIG, the day
after the first infusion of immunoglobulin and after three days after immunotherapy. The examination in the 3rd
group was conducted in comparable terms with the 2nd group.

Results
Intravenous immunoglobulin in infants with RDS (the first group) significantly improved the local and
systemic immunity in the respiratory tract, as well as its cellular link and humoral link after a day from the
beginning of the therapy and after 3 days after finishing the course. So, the early prescription of IVIG from the
second day of life was accompanied by increasing of IgG titer in plasma blood as it’s in infants without
subsequent pneumonia development (from 1.64±0.029 to 2.3±0.23 g/l) and in infants with pneumonia
development (from 1.55±0.052 to 2.11±0.101 g/l). IgG level in infants’ blood plasma with uncomplicated RDS
is 2.10±0.16 g/l and the infants with complicated pneumonia RDS had the following concentration: 1.86±0.063
g/l three days after the course finishing of immunotherapy. IgM appeared in all infants’ plasma blood during the
treatment with Pentaglobin, in the amount of 0.14 ± 0.037 g/L. The frequency of finding and titer of IgA were
increased. The concentration of immunoglobulin of all researched classes against the background of treatment
with IVIG drugs and after the treatment was significantly higher in comparison with the concentration
immunoglobulins before the infusion IVIG drugs.
In TBA either in the 1st or 2nd groups after the day from the beginning of immunotherapy IgG was
appeared in the amount of 3.2 ±0.13 and 1.32±0.5; IgA – 0.24 ± 0.069 and 0.4±0.026, and during the treatment
with Pentaglobin it was revealed IgM – 0.39± 0.08 and 0.49 ±0.12 mg/mg albumin, respectively. The
concentration of these antibodies was high after finishing the course of immunotherapy during 3 days and in the
1st group it was 2.1±0.77; 0.24±0.09; 0.52±0.12 mg/mg albumin, respectively, and in the 2nd group it was
1.1±0.11, 0.21±i0.09 and 0.35±0.08 mg|mg albumin, respectively. During the whole observation period, the
frequency of detection and concentration of antibodies in the respiratory tract of infants, who received
immunotherapy, it was significantly higher than the infants in the 3rd group taking the basic therapy had. The last
group with the acute pneumonia had the following levels: IgG, IgA and IgM: 0.073±0.042; 0.08±0.031 and
0.15±0.029 mg/mg albumin, respectively. Comparing these levels of immunoglobulin in the blood plasma and
TBA it was revealed the direct positive correlation for IgG (r=+0.78) and IgM (r=+0.9) of infants with
pneumonia from the 1st group after the first IVIG dose on the second day and after the treatment course (for IgG
r=+0.7 and for IgM-r=+0.91). Probably, it is related to the high IgG and IgM penetration from the blood-stream
in the respiratory tract at the beginning and in the acute period of infants’ pneumonia with the presence of an
active inflammatory process in the lungs.
Early IVIG usage in infants with RDS was stimulated the phagocytic activity of blood neutrophils after
the day. Thus, there was an increase pool of an activated neutrophils in 13 infants from 31.2±4.45 % to
48.8±3.35% (p<0.05). Phagocytic number (it means the medium number of absorbed microorganisms by one
neutrophil) was raised in 15 infants. Among all newborns this indicator began to be normal and fluctuated from
2 to 8. The complete phagocytosis of neutrophils was after three days of the finishing IVIG course. The
phagocytosis was decreased only in one test in 5 infants of the 2nd group in the dynamics of monitoring in the
acute pneumonia period, but at the time it’s remained within norm. The phagocytic activity of the other infants in
this group increased or remained unchangeable. At the same time, the phagocytic activity of neutrophils
decreased in the 3rd group’s infants in the acute period of the disease who were not treated with IVIG drugs.
Apparently, it was bound with the decrease of opsonizing ability of the blood plasma because of IgG’
expenditure.
Positive microbiological effects of IVIG drugs with full or partial elimination of conditionally
pathogenic microorganisms (Enterobacteriaceae, Pseudomonas aeruginosa, Staphylococcus aureus,
Staphylococcus epidermidis, Streptococcus spp., Haemophilus spp, Bacteroides spp., Candida spp., Mycoplasma
hominis, Mycoplasma pneumoniae, Ureaplasma urealyticum, Chlamydia spp.) were observed in all newborns.
So, it was observed a considerable reduction in total microbial numbers for agents of pneumonia in the majority
of the surveyed infants in the 1st and 2nd groups as early as on the second day after a single infusion of
immunoglobulin in TBA.
The most evident sanitizing effect was observed for bacterial flora (the reduction of bacteria in 8-50
times), and the least effect was seen regarding Candida spp., which number were decreasing in 1.5-2 times.
However, quantitative decrease of pathogens was observed more often in the group 1 (10-50 times comparing
with the initial level) than in the group 2 and it was met in 75% and 58% infants, respectively. The number of
pathogens among the rest of babies in these groups was reduced 1.5-8 times. During the same period of the
survey the decrease of microflora content in TBA was observed only in 30% of infants in the group 3 and the
reduction degree was not significant – it was 2-8 times lower.

© Medimond . RA02C0003

24

ScienceMED, vol. 5, 2.2014, 23-26, Bologna (Italy)

A positive effect was observed in all newborns in the group 1 in 3 days after the finishing
immunoglobulin course. However, later at the end of the 1st week pneumonia disease a secondary contamination
of the respiratory tract with the development of superinfection occurred among 2 children (12%). A complete
elimination of the pathogen was observed in every fourth baby. In the group 2 the lack of positive bacteriological
dynamic and the persistence of high titers of pathogens was observed in 5 infants (11%), the elimination of
microorganisms without the development of the secondary infection was found in 35 newborns (74%), and the
secondary infection were observed in 7 infants (15%). The reduction of microflora (bacteria and phungi) was
seen only in a half of the surveyed infants of the 3rd group after 6 days of antibiotic treatment; pathogens were
presented at the high level (lg4-7) in other infants. Pathogens’ number was decreased up to norm or up to
complete absence in TBA only by the end of the 2-3 weeks during antibiotic therapy. However, we observed
elimination of primary pathogens in 14 babies (40%), the subsequent massive invasion of other bacteria and
phungi in the respiratory tract and the development of the secondary infections, whose frequency was 3.3 and 2.7
times higher than in the 1st and 2nd groups, respectively. These babies were required a replacement of
antibacterial therapy, and sanitation of the respiratory tract came only at the end of 4-6 weeks of treatment.
The infectious-inflammatory resolution process took place among the infants of the 1st group, who
faster than babies in the 2nd and 3rd groups, in particular the clinical signs of severe toxicosis in the form of
microcirculation disorder, edema, hepatomegaly, pathological changes in the peripheral blood. The duration of
respiratory support, the child's stay in a serious condition, the number of repeated tracheal intubation and
extrapulmonary infectious complications were reduced. It is noted the reduction in the frequency of acute heart
failure; There were no cases of outcome in sepsis, while in the 2nd and 3rd groups sepsis was developed in 6%
and 11.4%, respectively.
The usage of IVIG drugs in the acute period RDS led to a less severe pneumonia in comparing with
children of the 2nd and 3rd groups and it helped to reduce ALV duration, including critical conditions (up to
3.7±0.4 days, against 7.9±0.55 and 6.3±0.44 in the 2nd and 3rd groups, p<0.05), to reduce the length of stay of
newborns with “ventilator-associated" pneumonia in the intensive care unit of a hospital and in the department of
the second stage premature infants nursing, that significantly reduced the economic costs of their treatment.

Conclusions
The clinical efficacy of IVIG prescription from the 2nd day of life in premature infants with RDS
complicated by “ventilator-associated pneumonia” was significantly higher than receiving immunoglobulin
treatment babies in the acute phase of pneumonia and in newborns with the same pathology on the basic therapy:
the decrease of the duration and severity of the disease and reduction of RDS and pneumonia. The frequency of
pneumonia development twice reduced.
The economic costs maintenance of a child with “ventilator-associated pneumonia” in the hospital
significantly decreased. The above mentioned allows to consider the most appropriate early prescription of IVIG
drugs (on the second day of life) in the complex treatment of severe RDS forms among infants with the high risk
of developing pneumonia.
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