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The central role in the regulation of breathing belongs to the brainstem. The hypothalamus, cerebellum, and
cortex also play a role in the modulation of breathing depending on various physiological states. The motor cortex
and limbic system, through descending pathways, influence breathing during volitional efforts and the experience
of various emotions.

The important function of the parabrachial nucleus of the brainstem has been noted. It receives information
from the vestibular nuclei, respiratory and cardiovascular systems, and has extensive connections with higher
centers of emotional reactions.

The cause of respiratory failure may be dysfunction of homeostatic system regulation. There are scientific studies
that show changes in the bioelectrical activity of CNS neurons in people with panic disorders.

There is currently limited research on panic disorder at the biochemical level. However, the potential for CO,
and lactate, the two most well-studied panicogens, to alter brain pH suggests that pH chemosensation may be
important.

Conclusions. The picture of panic disorder is a complex result of numerous physiological and biochemical
processes in various networks of neurons in the brain and major systems of the body.

Key words: panic disorder, breathing, brain centers related to panic, hypotheses of the pathogenesis of panic
disorders.
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Neurofibromatosis type 1 is a complex hereditary disease that poses a challenge to clinicians of any special-
ity. Affecting numerous organ systems, this disease has a high tendency to develop tumours, primarily damages
the peripheral and central nervous system, and requires certain knowledge and constant diagnostic monitoring.
Complications of neurofibromatosis type 1 can vary significantly between people, even within the same family. The
neurofibromatosis gene NF1 has one of the highest mutation rates, with more than 3700 pathogenic mutation vari-
ants described in the literature, requiring careful differential diagnosis. Clinical manifestations of the disease can be
highly variable, ranging from exclusively skin lesions to the involvement of various organs, making the development
of the disease unpredictable and its prognosis unclear and uncertain. In recent years, the understanding of this dis-
ease has improved significantly as a result of the creation of special diagnostic and observation centres. However,
the problem of a one-sided view of a patient with neurofibromatosis still remains. It is difficult for an ophthalmolo-
gist, neurologist, dermatologist, cardiologist, oncologist and other specialists to analyse the diverse clinical picture
of such patients from birth throughout their lives alone, so the role of an interdisciplinary approach with an expert
neurofibromatosis coordinator is extremely important for timely referral of patients for additional diagnostic testing
and timely treatment and prevention of complications, which is the key to improving the overall quality of life.
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Connection of the publication with planned re-
search works.

The work is a fragment of the research work “Mul-
timodal diagnostics of breast pathology”, state registra-
tion number 0124U001961.

Introduction.

Neurofibromatosis (NF) is a complex multi syndromic
hereditary pathology with significant clinical variability,
unpredictable evolution, age dependence and uncertain
prognosis, which makes this disease difficult to diagnose
at the early stage [1]. Delay in making an accurate diag-
nosis and late initiation of therapy leads to severe com-
plications and even death of patients.

The aim of the study.

To analyse the current state of neurofibromatosis, in-
depth study of this problem, knowledge of the algorithm
of timely diagnosis, differential diagnosis and individual
approach to treatment.

Object and research methods.

The article presents an analysis of data on neurofi-
bromatosis published in open access, in electronic form,
on the official websites of peer-reviewed medical jour-
nals over the past 10 years.

Main part.

Definition. Neurofibromatosis (ICD 10 — Q85. 0) is
a complex multi-syndromic neurocutaneous hereditary
pathology with an autosomal dominant type of inher-
itance, characterised by the appearance of coffee-co-
loured spots on the skin, multiple tumours of the central
or peripheral nervous systems, with a risk of malignant
transformation and other various disorders of the skin,
nervous system, bones, endocrine organs and blood ves-
sels, which can dramatically reduce the patient’s quality
of life [1, 2].

History. NF was first described by the German pa-
thologist Friedrich Daniel von Recklinghausen [3, 4]. In
1882, in his work “On multiple skin fibromas and their
relationship to multiple neuromas”, F. Recklinghausen
described the tumours as neurofibromas (Nfs), consist-
ing of an intense mixing of nerve cells and fibrous tissue.
After that, the disease became known as von Reckling-
hausen’s disease.

Classification. Today, NF includes three nosolo-
gies: NF type 1 (NF1 — 96%), NF type 2 (NF2 — 3%) and
schwannomatosis (less than 1%). Each variant has its
pathogenesis and a different genetic nature. Periph-
eral NF1 is associated with mutations in the NF1 gene
[4-9]. Central NF2 is associated with mutations in the
NF2 gene, and schwannomatosis is associated with mu-
tations in the SMARCB1 and LZTR genes [8, 10-12]. The
three nosological variants of NF differ in the spectrum of
clinical manifestations, age of onset, severity of course,
and prognosis [4, 8, 11-12]. A common clinical manifes-
tation of NF is the formation of multiple tumours in tis-
sues of neuroectodermal origin. The tumours arise from
the nerve sheaths, including perineural and fibroblastic
cell differentiation in Nfs and Schwann cell differentia-
tion in schwannoma. The characteristic tumour in NF1 is
Nf, while schwannomas are the main tumour type in NF2
and schwannomatosis [10-13].

Pathogenesis. Genetic predisposition. NF1 disease
is caused by a mutation of the NF1 gene. The genetic
defect is located on the 17th chromosome (17q11.2).
The NF1 gene encodes the synthesis of a large protein,
neurofibromin 1. When it is damaged, the balance of

cell growth is shifted towards proliferation [5-9]. The tu-
mour suppressor protein neurofibromin acts as a nega-
tive regulator of the Ras/MAPK (mitogen-activated pro-
tein kinase) and PI3K (phosphoinositide 3-kinase)/mTOR
signalling pathways. Cyclic adenosine monophosphate
(cAMP)-dependent signalling, neurofibromin is a regula-
tor of adenylate cyclase, which generates cAMP. The NF1
gene provides dynamic control of cell growth. It is one of
the main tumour suppressor genes, primarily for tissues
of neuroectodermal origin, the proliferation of which is
determined by the Ras protein system [3-6, 8, 9, 14].

A shift in the balance of cell growth towards prolif-
eration occurs when the NF1 gene is damaged in one
of the chromosomes of the 17th pair when 50% of the
synthesised neurofibromin becomes defective. At the
same time, the intact allelic NF1 gene (in the paired 17th
chromosome) ensures the synthesis of 50% of normal
neurofibromin and the severity of clinical manifestations
of NF is determined by the state of the body’s general
anti-tumour immunity and can vary widely, but benign
tumours occur. Concerning the loss of the normal allelic
NF1 gene (spontaneous mutation), i.e. when a cell loses
heterozygosity, rapid uncontrolled cell growth begins
due to a gross disruption of the process of inactivation
of Ras proteins. A malignant tumour most often of the
myeloid type, or a malignant tumour of the peripheral
nerve sheath occurs [3, 8, 15].

This pathology is characterised by complete pene-
trance and a high mutation rate [6, 8, 15-16]. New mu-
tations are observed in 30-50% of patients with NF1 [5,
7-9]. Although NF1 is an autosomal dominant genetic
disease, in approximately 50% of cases, it has no family
history and results from sporadic mutations in the NF1
gene. The NF1 gene is one of the largest human genes
with many mutations [5-9], with gross mutations of the
entire NF1 gene accounting for 3% and point mutations
for 97% [7-8]. However, every child of a person with NF1
has a 50% chance of inheriting the variant that caus-
es the disease. NF1 has a full 100% penetrance, which
means that every patient with a pathogenic mutation
will have signs of the disease. Thus, a child who inher-
its a pathogenic variant of the NF1 gene is expected to
develop NF1 symptoms, but the symptoms may be sig-
nificantly more or less severe in the affected child than
in the affected parent [5, 8, 17].

NF2 disease is genetically caused by a mutation of
the neurofibromin-2 gene on chromosome 22 [4, 10-11].

Epidemiology. Most epidemiological studies report a
prevalence of NF1 ranging from 1/2000 to 1/6000 [5, 6,
15, 18]. The prevalence of HF2 is 1 per 25000 [10, 11].
The total number of patients with NF worldwide is close
to 1 million.NF is equally typical in men and women.
NF1 is one of the most common genetic diseases with
tumour syndrome [12, 15].

Clinic. Diagnostic criteria. Differential diagnosis. The
initial diagnostic criteria for NF1 and NF2 were formulat-
ed and approved in 1987 at the Conference of the Na-
tional Institutes of Health (NIH). Since then, knowledge
about the genetic disorders and genes that cause NF1
and NF2 has increased [4, 5, 8, 11, 15, 19], so the diag-
nostic criteria for NF1 were revised and recommended in
2020 [17, 19]. The Manchester criteria (1992) were used
to make the diagnosis of NF2 [10, 11], and the updated
(2022) diagnostic criteria are based on both physical ex-
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amination and genetic tests [4, 10]. Recently, a 3rd type
of NF, schwannomatosis, has been described [10, 11].

A physical examination and family history are the
most commonly used diagnostic tools. The majority
of patients (95-97%) with NF1 meet the NIH criteria as
early as 8-9 years of age, and 100% of the clinical criteria
for the diagnosis of NF1 are met by the age of 20 years.
In some patients, the diagnosis is made late due to the
development of clinical manifestations of the disease in
adulthood [8, 15, 19].

Clinic. Clinical manifestations of the disease are nu-
merous and diverse, affecting almost all organs and sys-
tems, but their appearance depends on the age of the
child or adult [4, 12, 15, 19, 20].

Skin manifestations:

1. Pathognomonic café-au-lait lesions (CALMs),
which range in size from 5 mm to 15 mm (can be 2 mm
to more than 20 mm) and depend on puberty. CALMs
are detected in 99% of cases, have no tendency to ma-
lignancy, and do not require medical treatment [13, 15,
18, 21-24).

2. Freckles under the axillae or in the inguinal region
— Crowe’s symptom — diffuse pigmentation of the axillary
areas, large folds, in 85% of patients [8, 15, 19].

3. Other rarer skin changes reported in NF1 are juve-
nile xanthogranulomas (37%). These are benign, small,
painless, waxy, yellowish nodules, often in the scalp and
trunk. They are usually present in children with NF1 up
to 2 years of age and spontaneously disappear by the
age of 5 years [8, 25]. Patients with NF1 and multiple
xanthogranulomas have a 20-30 times higher risk of de-
veloping juvenile myelomonocytic leukaemia, with some
authors reporting a risk of more than 100 times [8, 26].

Tumour manifestations: Tumours of peripheral
nerve sheaths:

1. Cutaneous neurofibromas (Nfs) are benign periph-
eral nerve sheath tumours with self-limited growth, usu-
ally located in the abdomen, paraspinal region, extrem-
ities, head, and neck. They are most often less than 2
cm in diameter. The appearance of Nfs is rarely recorded
in children under 7 years of age; in 44%, they occur in
late puberty and before the age of 19, and in 85% — at
the age of 20-29. They can be divided into four types:
cutaneous, subcutaneous, nodular or diffuse plexiform
(15, 19, 21-24].

2. Plexiform neurofibromas (PNfs) occur in 30-60% of
patients [4, 8, 27]. The progression of PNfs is unpredict-
able, and although some remain dormant, their growth
can occur at any age [1, 8, 13]. This tumour is an atypi-
cal histological variant of Nfs, characterised by large size
and diffuse growth involving nerve nodes, plexuses, and
branches, often extending beyond the epineurium into
the surrounding tissues. PNfs can be located anywhere
except the brain and spinal cord. When located in cav-
ities, the tumour often cannot be detected on clinical
examination [8, 28]. The size and location of the tumour
determine the severity of clinical manifestations [1].
Large tumours can lead to thickening and deformation
of the nerve, developing severe pain, limited mobility,
and loss of vision and hearing. Also, these tumours can
have a compressive effect on adjacent organs, disrupting
their normal function [8, 29]. Only 15% of PNfs can be
radically surgically removed, but PNfs often recur. Most
PNfs are benign, but these neoplasms can transform into
malignant tumours of the peripheral nerve sheath (10%)

and have a poor prognosis [4, 15, 20, 30-34]. Patients
with NF1, especially those with plexiform or deep nod-
ular Nfs in large numbers or of large size, are at risk of
developing malignant peripheral nerve sheath tumours
(8-13%), which tend to occur at a younger age and have
poorer prognosis [8].

Tumours of the central nervous system. Patients
with NF1 may develop gliomas of various locations. The
number of cases of low-grade gliomas in NF1 varies from
5 to 20%, depending on the area (optic pathways, hypo-
thalamus, posterior fossa, brainstem, etc.) and are re-
corded at different ages [8, 21, 35, 36].

1. The most common brain tumour affecting children
with NF1 is optic nerve gliomas (ONGs), which are ob-
served in 15-20% of patients with NF1, usually appearing
in early childhood, before the age of 7 years [4, 19, 37,
38]. Most commonly, approximately two-thirds of these
are pilocytic astrocytomas, which almost always remain
completely benign but can lead to blindness or other
symptoms associated with the location of the tumour [8,
39, 40]. ONGs can cause rapid onset of exophthalmos,
combined with moderate to severe visual loss in the af-
fected eye, but may be asymptomatic for a long time [15,
31, 32, 41]. ONGs in NF1 are often stable for many years
or progress very slowly, regress spontaneously, and their
prevalence decreases from about 20% in young children
to 5% in the elderly [8].

2. About 80% of gliomas affect the optic pathways,
and about 20% affect the brainstem [4, 8, 34, 42, 43].
Brainstem glioma (BSG) is the second most common
brain tumour in patients with NF1. Gliomas have a low
risk of malignancy but are often refractory to treatment,
recurrent, and have progressive growth [43, 44]. Simi-
larly to ONGs, these tumours are usually pilocytic astro-
cytomas. Patients present with headache, nausea, vom-
iting, neuropathy, and ataxia. These tumours can cause
obstructive hydrocephalus, requiring a ventriculoperito-
neal shunt or endoscopic ventriculostomy [15, 43].

Other types of malignant tumours associated with
NF1. NF1 is associated with an increased risk of devel-
oping malignant tumours; the probability of developing
a malignant tumour in a patient with NF1 is 4-5 times
higher, and life expectancy is 10-15 years shorter than
in the general population. Malignant tumours are the
leading cause of death in NF1 [6, 8, 15, 45, 46]. The
most common malignant tumours in NF1 are lymphop-
roliferative diseases, breast cancer, rhabdomyosarcoma,
pheochromocytoma, and gastrointestinal stromal tu-
mours [8, 44, 47-50]. Stromal tumours of the gastroin-
testinal tract (sarcomas) can be located in any part of
the digestive system and usually occur at an earlier age.
The most common symptoms are abdominal pain, in-
testinal obstruction, bleeding, and intestinal perforation
[8, 51]. Compared to the general population, patients
with NF1 are 2-3 times more likely to develop oesopha-
gal, stomach, large intestine and lung cancer; 3-7 times
more likely to develop cancer of liver, thyroid, ovarian,
breast, malignant melanoma, non-Hodgkin’s lymphoma
and chronic myeloid leukaemia; small intestine tumours
are 15 times more likely to develop, bone cancer is 20
times more likely to develop, and the risk of developing
neurogenic malignancies is 2000 times higher [6, 15, 52].

Ophthalmological manifestations. Lisch nodules are
pigmented hamartomas of the iris that develop in ado-
lescence. After puberty, they are present in almost all
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patients with NF1. These lesions do not cause visual im-
pairment [3, 4, 8, 21, 41]. Congenital and acquired glau-
coma, congenital ptosis, and Nfs affecting the eyelid are
ophthalmological complications of NF1 [8, 15].

Neurological manifestations. They are epilepsy, hy-
pertension-hydrocephalus syndrome, intellectual dis-
ability, headaches, and neuropathic pain. Epilepsy is
rare in patients with NF1 (4-13%). Seizures are usually
well controlled with antiepileptic medications. However,
almost 30% of epilepsy in patients with NF1 cannot be
treated with anticonvulsants, which can be associated
with severe mental retardation. Approximately 50% of
patients with NF1 have cognitive impairment [8, 15].

Cardiovascular manifestations. Cardiovascular man-
ifestations of NF1 account for 15-27% and may include
secondary arterial hypertension due to renal artery ste-
nosis or pulmonary hypertension, rarely pheochromo-
cytoma, congenital heart defect (CHD, most commonly
pulmonary valve stenosis and mitral valve anomalies,
and rarely other CHD — defects of the interventricular
and atrial septa, aortic coarctation), valvular pathologies
(aortic and mitral valve insufficiency), primary mitral
valve prolapse, cardiomyopathy (hypertrophic cardiomy-
opathy), arteriosclerosis and aneurysms, ocular artery
stenosis, heart attack or stroke, even in children [1, 5,
15, 22, 23, 53]. Hypertension affects 15-20% of patients
with NF1 [8]. The incidence of CHDs in patients with NF1
is 10 times higher than in the general population [8, 15,
23]. CHDs are common among individuals with deletions
of the entire NF1 gene [5, 8]. Intracardiac Nfs can also
occur. Thus, cardiovascular diseases in patients with NF1
can complicate the course of the disease and cause pre-
mature death and, therefore, require early diagnosis by
a cardiologist [8, 15, 53, 54].

Lung disease. Diffuse lung disease occurs in 10-20%
of adults with NF1 and is characterised by cystic changes
in the upper lung lobe and basilar interstitial lesions [8,
55].

Orthopaedic manifestations. They are character-
ised by various bone lesions and a wide range of skel-
etal manifestations contributing to deformity, pain and
dysfunction [1, 8, 21, 56]. These include wedge-shaped
dysplasia, scoliosis, chest deformity (pectus carinatum,
pectus excavatum), pseudoarthrosis (false joints), in-
creased risk of fractures, and osteoporosis. Kyphosis and
short stature are present in 50% of patients. Scoliosis is
a common manifestation in patients with NF1 (10-28%),
associated with vertebral dysplasia, which is detected in
70% of patients [8, 15, 19, 57]. Dysplasia of the sphenoid

wing is a distinctive feature of NF1 (1-7%) and can cause
pulsatile exophthalmos without visual loss [8, 15, 19].

Endocrine disorders most often manifest in the form
of delayed or premature puberty [8, 58]. Hormonal in-
fluence on the Nfs is also interesting. Various receptors
sensitive to steroid hormones (estrogen, progesterone,
growth hormone, and androgens) have been found in
Nf cells, potentially explaining their growth and devel-
opment during puberty or pregnancy. Pregnancy can in-
crease the volume of both cutaneous and subcutaneous
Nfs [15, 59].

It should be noted that these clinical signs of NF1
can occur in any combination, but none of them alone
is sufficient for diagnosis [17]. The diagnostic criteria
must be met to make a diagnosis of NF1 [4, 8,17, 19, 20]
(table 1).

The revision of the diagnostic criteria is currently a
hot topic in the NF1 community, as it has been shown
that these criteria cannot be used to make a diagnosis
at an early age. Only 50% of children with sporadic NF1
under 2 years meet only one criterion, which delays di-
agnosis [15, 19, 60, 61].

Recently, several authors have proposed adding a
pathogenic mutation in the NF1 gene to the list of diag-
nostic criteria. However, a negative result of molecular
testing for a mutation in the NF1 gene does not exclude
the diagnosis of NF1 [8, 19]. Several diseases have sim-
ilar multiple CALM spots that may be a sign of other
syndromes, which require careful differential diagnosis.
Such syndromes include Legius, Noonan, Watson and
others [15, 19, 23, 62, 63]. Differential diagnosis of dif-
ferent types of NF should also be performed (table 2).

A distinctive feature of NF2 is the development of
bilateral vestibular nerve schwannomas, which are
usually characterised by hearing loss, tinnitus, balance
disorders, and dizziness. Nausea, vomiting or dizziness
are observed in the later stages of the disease. Crani-
al meningiomas and spinal tumours can develop long
before bilateral vestibular nerve schwannomas appear.
In addition, schwannomas of other cranial, spinal and
peripheral nerves, intracranial (including optic nerve
meningiomas) and intraspinal meningiomas, as well as
several low-grade malignant neoplasms of the central
nervous system (ependymomas and gliomas) develop in
NF2 [10-12].

Treatment. The issue of treating patients with NF is
complex, as there is no way to treat this disease caus-
ally, so treatment is mainly symptomatic or surgical [3,
4, 12, 20]. There is no single method of treatment [21].
The mainstay of NF treatment is long-term care with

Table 1 — Diagnostic criteria for NF1 [4, 8, 17, 19, 20]

A. No family history

At least two NF1 criteria are required:

Presence of 26 spots on the skin of the colour «coffee with milk» (> 0.5 cm in children or 2 1.5 cm in adults)

Presence of >2 cutaneous/intradermal neurofibromas or one plexiform neurofibroma

Freckles under the axilae or in the inguinal region

Optic nerve glioma (optic chiasm)

Presence of 22 Lisch nodules (pigmented hamartomas of the iris)

pseudoarthrosis

Expressed bone abnormalities in the form of sphenoid dysplasia, thinning of the cortical layer of long bones with or without

Heterozygous pathogenic variant in the NF1 gene

B. In case of family history: 1 criterion is enough
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Table 2 - Differential diagnosis of NF types [12]

| Neurofibromatosis type 1

Presence of neurofibromatosis type 1 in a relative of the 1st degree of kinship (father, brother, sister or descendant)

diameter in adults

Presence of 26 spots of «coffee and milk» colour with a diameter of >5 mm in pre-pubertal individuals and >15 mm in

Presence of 22 neurofibromas of any type or 1 plexiform neurofibroma

Presence of 22 Lisch nodules (pigmented hamartomas of the iris)

Freckles under the axillae or in the inguinal region

Optic nerve glioma

pseudoarthrosis

Expressed bone abnormalities in the form of sphenoid dysplasia, thinning of the cortical layer of long bones with or without|

Heterozygous pathogenic variant in the NF gene

Neurofibromas are a characteristic tumour in NF1

1 Neurofibromatosis type 2

(father, brother, sister or descendant)

Bilateral vestibular schwannomas (VS) or the presence of neurofibromatosis type 2 in a relative of the 1st degree of kinship

lens opacification/juvenile cortical cataract

Unilateral VS and age <30 years or 2 of the following pathologies: meningioma, glioma, schwannoma, juvenile posterior

posterior subcapsular lens opacities

Unilateral vestibular schwannomas or two of the following pathologies: meningioma, glioma, neurofibroma, schwannoma;

Mutation of the NF2 gene

Schwannomas are the main type of tumour in NF2 type

1 Schwannomatosis

Age >30 years

Presence of 22 schwannomas that are not intradermal, of which at least 1 is histologically confirmed

Vestibular schwannomas on high-resolution magnetic resonance imaging (MRI)

Absence of a constitutional NF2 mutation

schwannomatosis

Possible (probable) features: age <30; presence of 2 nondermal schwannomas, at least 1 of which is histologically
confirmed, no evidence of ONGs on high-resolution MRI; absence of constitutional NF2 mutation; or age >45; presence
of 22 nondermal schwannomas, at least 1 of which is histologically confirmed, radiological evidence of non-vestibular

Mutation in the SMARCB1 and LZTR genes

Schwannomas are the main type of tumour in schwannomatosis

age-related monitoring of clinical manifestations aimed
at early recognition and symptomatic treatment of com-
plications. In recent years, progress has been made in
treating NF1, especially in treating PNfs, due to magnetic
resonance imaging (MRI), which allows for accurate de-
tection, assessment of tumour localisation and response
to therapy [15].

The development of targeted therapies is very im-
portant for patients with multiple Nfs, giant PNfs, gli-
omas and peripheral nerve stem malignancies. In May
2020, the FDA approved selumetinib, a selective protein
kinase inhibitor, MEK1 and MEK2, which is used to treat
children from 2 years of age and adults with NF1 with
inoperable PNfs.The mechanism of action of this med-
ication is to inhibit the RAS pathway. In clinical trials, a
reduction in the size of PNfs was observed, and no pro-
gression was observed [3, 27, 64, 65]. Imatinib, a tyro-
sine kinase inhibitor, also causes a reduction in the size
of the PNf [2], but unfortunately, in a limited number
of patients [15]. Trametinib is a MEK inhibitor used to
treat inoperable low-grade gliomas and PNfs [3, 12, 43,
66-68].

Surgical excision is a treatment option for Nfs that
reduces quality of life, causes pain, and impairs function-
ing. However, surgical removal of Nfs is associated with
recurrence and induces the growth of new tumours, so

new ways of treating NFs1 are needed [12]. PNfs are
treated with surgery or the medications mentioned
above if they are inoperable [2, 3, 20, 43]. PNfs are
formed along the trunks of peripheral nerves. Complete
removal of the tumour is associated with the risk of ir-
reversible damage to nerves and vital organs and severe
blood loss due to high vascularisation, so radical surgical
excision is rarely used [8, 69].

The treatment of gliomas is a complex problem.
For gliomas and other tumours, surgical treatment, ra-
diological treatment, and chemotherapy with carbo-
platin, vincristine, vinblastine, irinotecan, and avastin
(bevacizumab) should be considered [12, 38, 70]. An
ophthalmologist should monitor patients with NF1 and
ONGs.Unfortunately, no actual treatment for ONGs can
prevent or reverse visual impairment [38]. In case of sei-
zures, brain imaging and neurological monitoring should
be performed [4, 20]. ONGs are usually asymptomatic
and clinically stable; surgical treatment is required only
with clinically significant growth and progressive visual
loss or to remove large orbital tumours in case of 3rd
ventricular compression with secondary hydrocephalus.
In treating gliomas, targeted therapy (selumetinib, tra-
metinib) is used as an alternative to chemotherapy [3,
43, 44, 66, 67]. Numerous studies have been devoted to
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Figure 1 — Patient K. 65 years old. Neurofibromas in various parts of the body.

the treatment of neuropathic pain in children and adults
with NF1 [8, 71, 72].

Radiotherapy for optic-hypothalamic gliomas is used
when the process is advanced, but it is not always rec-
ommended for children with NF1 due to the increased
likelihood of developing secondary malignancies [42].
Newer radiation techniques, such as proton therapy and
stereotactic radiosurgery, are now available [42, 67] and
may become potential treatment options in the future
for patients with NF1 and ONGs.

Dermatological care is used to treat skin lesions. In
patients with NF1 with cutaneous Nfs that cause discom-
fort, surgical removal is recommended. Removal is done
in various ways: benign skin lesions are removed by elec-
trocoagulation, laser coagulation, cryo destruction, exci-
sion of the lesion, and radio wave removal [73].

Patients with NF1 should undergo regular ophthal-
mological, neurological, dermatological, orthopaedic,
surgical, and other examinations every year. The risk of
optic glioma is highest in children under 7 years of age.
Since young children do not complain of vision loss, all
children with NF1 should undergo ophthalmological fol-
low-up annually [8, 15]. Children with NF1 should under-
go annual orthopaedic examinations. Scoliosis is treated
with exercise therapy, corsets or, in severe cases, surgery
[4, 20]. The method of choice in treating formed pseu-
doarthrosis of the lower leg bones is osteoplasty (with
auto- and allografts). MRI of the cranium and spine
should be performed every 2-3 years, starting from age
10. Children with NF1 should be cared for by a qualified
paediatric orthopaedist.

Patients with NF1 should undergo annual cardiovas-
cular examinations by experienced cardiologists, echo-
cardiography, renal artery imaging, and ECG [4, 8, 20].
Experts recommend yearly breast screening with mam-
mography for adults with NF1 [8, 15]. Regular imaging
examinations are necessary to monitor the presence of
new tumours and timely referral to an oncologist with a
special focus on cancer prevention [4, 20]. Genetic test-
ing is useful for patients who do not meet the NIH diag-
nostic criteria and should be offered to patients with NF
and all first-degree relatives. It also allows for a definitive
diagnosis of NF1 [8, 19, 74].

We present our observation, a clinical case, to your
attention. Patient K. was born in 1965 and is 65 years
old. On 18.02.2024, she consulted a therapist at a pri-
vate medical centre in Irpin with complaints of high
blood pressure and weakness. She has been experienc-
ing these complaints since December 2023. She has not

visited a doctor. She is an internally displaced person
from Kherson. There is no outpatient medical record.

Diagnosis: Hypertension, 2nd degree, left ventricular
hypertrophy. Risk 3. Hypertensive crisis from 12.02.2024.
Acquired heart disease (aortic valve stenosis?). High my-
opia (OD), complicated cataracts. High degree myopia
0OS, immature cataract. A visually impaired person in
group 2. Localised idiopathic epilepsy. Neurofibromato-
sis type 1.

Anamnesis of the disease: She has been ill since the
age of 8 when her eyesight began to decline progres-
sively. The visual acuity is reduced in both eyes, and the
degree of myopia is 24 dptr. In recent years, vision in
the right eye has been almost lost. At the age of 11-12,
he had his first epileptic seizure with a preceding aura,
which manifested itself in the inability to stand up and
speak. The frequency of seizures was recorded with a
frequency of 1 time per month. She was consulted by
a neurologist and diagnosed with localised idiopathic
epilepsy. Data on the extent of the epileptogenic zone
of the cerebral cortex, where seizures correlated with
epileptogenic lesions are initiated, are lost. Previous
medical examination documents are missing due to mil-
itary operations in Ukraine. She did not have any learn-
ing disabilities at school. The first skin changes appeared
during pregnancy at 29 in the form of café-au-lait spots.
The first Nf, the main clinical sign of the disease, was lo-
calised on the abdomen. At first, nodules were single,
but over time, they began to increase in number and
location, affecting new areas of the skin — arms, legs,
back, and face. They were of different sizes, painless to
the touch, and soft, with a maximum size of 13-15 mm.
Some of them increased in size over time (fig. 1). During
her first pregnancy, she was diagnosed with NF1. The
family history was burdened, and the mother had the
same skin changes among relatives of the 1-st degree of
consanguinity. Genetic testing was not performed. The
patient has been taking diphenhydramine 117 mg (1 tab-
let) per day for 20 years and 58.5 mg (1/2 tablet) per day
for the last 10 years. The patient’s informed consent was
obtained for the publication of the photo.

Therapist (from 18.02.2024). The general condition
is satisfactory. Height 150 cm, weight 45 kg. The lung
limits are not changed. Breathing is vesicular. The
borders of the heart are widened to the left. The heart
sounds are rhythmic and muffled, with a second-tone
accent over the aorta and a systolic murmur at the apex.
Blood oxygen saturation is 97%. Heart rate — 96/min,
blood pressure — 198/96 mm Hg. The abdomen is soft
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Figure 2 — Electrocardiogram of patient K, 65 years old.

on palpation, and the liver and spleen do not protrude
from under the edge of the rib arch. Stools and diuresis
are without abnormalities. Prescribed medications: Co-
prenessa tab. 8 mg/2.5 mg/1 time per day; concor 2.5
mg/1 time per day under blood pressure control. The
following examination plan was proposed: clinical blood
count, thyroid-stimulating hormone (TSH), glycated
haemoglobin, blood glucose, renal and liver tests, general
urinalysis, ECG, echocardiogram, abdominal and renal
ultrasound, and thyroid ultrasound. Consultation with a
cardiologist, dermatologist, neurologist/epileptologist.
Examination. Complete blood count: Er—4.81 T/I, Hb
— 133 g/l, CI — 0.9, haematocrit — 42.6%, L — 7.08 G/I,
T — 235 G/I. Neutrophils (im/n — 3%, s/n — 65%) — 68%,
lymphocytes — 27%, monocytes — 3%, eosinophils — 2%.
ESR — 33 mm/h. Biochemical blood tests: creatinine
— 82 umol/l (normal — 44.0-80.0 umol/l), urea — 11.6
mmol/l (normal — 2.76-8.07 mmol/l), uric acid — 379
umol/l (normal — 142.8-339.2 umol/l), aspartate
aminotransferase (AST) — 11. 9 (the norm is up to 32
U/l), gamma-glutamyltransferase (GGT) — 189 U/I (the
norm is 6.0-42.0 U/I), alanine aminotransferase (ALT) —
16.7 U/l (the norm is up to 33 U/I), alkaline phosphatase
(ALP) — 190 U/I (the norm is 35-104 U/I), total bilirubin
— 15 pmol/I (normal 0.5-20.58 pumol/l), direct bilirubin —
1.8 umol/I (normal <5.0), indirect bilirubin — 13.2 umol/I
(normal <16.2 umol/l), total protein — 81. 0 g/I (normal
66.0-87.0 g/l), glycated haemoglobin (HbAlc) — 5.14%
(normal 4-5.6%). General urine analysis — within normal
limits. ECG (dated 23.02.2024): Sinus tachycardia.

K.65p
Philips Medical

BTL-OF M7 MOZX0N WET M| TOISTANW0 ST 1 1

Deviation of the electrical axis of the heart to the left.
Left ventricular hypertrophy (fig. 2).

Echocardiography (23.02.2024): body surface area
1.42 m?; aortic diameter — 2.7 cm (normal <3.7 cm); left
atrial diameter (LA) — 3.8 cm (normal <4.0 cm); LA vol-
ume index — 40 (normal 226 ml/m?); end-diastolic di-
ameter (EDD) — 5.27 cm (normal 3.9-5.3 cm); EDD/body
surface area (BSA) index — 3.7 cm/m2 (normal 2.4-3.2
cm/m?2); EDD/height index — 3.5 cm/m (normal 2.5-3.2
cm/m); interventricular septal thickness — 1.12 cm (nor-
mal 0.6-1.1 cm); left ventricular posterior wall thickness
— 1.18 cm (normal 0.6-1.1 cm); left ventricular mass
(LVM) — 284.93 g (normal 67-162 g); LVM mass index
—200.65 g/m? (normal 43-95 g/m2); ejection fraction —
74% (normal 53-70%).

Conclusion of echocardiography: Increased echo-
genicity of the aortic walls. Fibrosis of the aortic valve
leaflets. Thickening up to 6 mm, “friability”, moderate
multisegmental prolapse of mitral valve leaflets — prima-
ry prolapse, myxomatous degeneration. Minimal aortic
insufficiency. Moderate mitral insufficiency (eccentric
jet). Grade 1 tricuspid insufficiency. Dilatation of the left
heart. Eccentric hypertrophy of the left ventricular myo-
cardium. Age-related changes in left ventricular diastolic
function. General and local contractility of the left ven-
tricular myocardium is satisfactory (fig. 3-5).

Therapist (from 23.02.2024). Diagnosis: Neurofibro-
matosis type 1, Hypertension 2, grade 2. Risk 3. Primary
mitral valve leaflet prolapse. Myxomatous degeneration.
Minimal aortic insufficiency. Moderate mitral insuffi-
ciency. Hypertrophy of the left ventricle. High myopia,

K.65p
Philips Medical

23/02/2024 16:08:50
86-1/Adult

TIS0.6 MI 1

Figure 3 — Echo-CG of patient K. 65 years old: A — Prolapse of the mitral valve leaflets beyond the fibrous ring is more than 4 mm.
Parasternal position along the long axis; B — Prolapse of the mitral valve leaflets beyond the fibrous ring is more than 5 mm.
Apical 4-chamber apical position.
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Figure 4 — Patient K. 65 years old. The thickness of the anterior mitral leaflet is 6.1 cm: A — parasternal position along
the short axis at the level of the mitral valve; B — apical 4-chamber position.

Philips Medlcal

Figure 5 — Patient K. 65 years old. Insufficiency of the aortic and mitral valves: A — Moderate, grade 2 mitral valve insufficiency
(eccentric jet); B — Minimal grade 1 aortic valve insufficiency.

complicated by OD cataract. High myopia, immature cat-
aract OS. A visually impaired person in group 2. Localised
idiopathic epilepsy.

The patient’s condition has improved. She notes
stabilisation of blood pressure, 130/80 mm Hg. Based
on the examination, no indications for cardiac surgery
for heart disease in the near future were found.
Recommendation: Blood pressure control, further
observation, and additional examination — neuroimaging
of the brain using MRI, as well as examination by an
ophthalmologist.

Thus, according to the examination, against the
background of maternal heredity, the patient had clinical
signs of NF1 type, namely, Nfs, the presence of spots on
the skin of the colour «coffee with milk», severe myopia,
epilepsy, and congenital heart defect.

This clinical case clearly demonstrated the complexity
of the diagnostic search for complex hereditary
pathology of NF1. The analysis of the onset of the
disease, in our example, short stature, progression of
myopia and early manifestations of epilepsy, suggests a
combination of pathology as a manifestation of a single
complex hereditary disease that requires a team medical
approach at the stages of early diagnosis when congenital
mitral valve disease was diagnosed only at the age of 65.
Team thinking might have enabled the patient to prevent
progressive vision loss and almost complete blindness if
a timely appointment for a more detailed examination

using head MRI and in-depth ophthalmological and
neurological diagnostic search had been suggested. This
clinical case demonstrated the importance of the NF1
coordinator’s role as the main specialist in overseeing
the patient’s diagnostic route, which unfortunately does
not exist in many clinical facilities.

Conclusions.

Neurofibromatosis is a serious problem in modern
medicine. The availability of clear and understandable
diagnostic criteria, the collaboration of doctors of
different specialities, the creation of a multidisciplinary
team, and the involvement of an expert coordinatorinthe
diagnostic search process to refer patients for additional
examinations and specialists are necessary for timely
diagnosis, treatment, and prevention of complications.
The expert coordinator of this rare disease should be a
paediatrician, therapist, or family doctor, who should
have in-depth knowledge of the clinical signs of NF and
conduct a thorough differential diagnosis.

Prospects for further research.

Given that NF is a diagnostically complex hereditary
pathology involving numerous organs and systems and
associated with anincreased risk of developing malignant
tumours, further in-depth study of this problem,
optimisation of the diagnostic algorithm, differential
diagnosis, and individual approaches to treatment are
planned. The search for new methods of treating NF and
more effective pathogenetic medications continues.
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PO/1b MYNbTUAUCUUNNIHAPHOIO Nigxoay HA Wwnaxy Ao AlIArHosy
HEMPO®IEPOMATO3 1 TUMNY B NOEAHAHHI 3 BPOAXKEHOI NATOJIONIEIO CEPLA

"HauioHanbHUIT YHiBEPCUTET OXOPOHU 340p0B’a YKpaiHu im. N.J1.lWynuka (m. Kuis, YkpaiHa)
2[1oHeuUbKUI1 HaLiOHaNbHUIT MeauUYHUiA yHiBepcuteT (M. KponuBHULbKKUIA, YKpaiHa)
}lpniHCcbKa LieHTpasibHa MicbKa JlikapHA (M. lpniHb, YKpaiHa)
konyshevskaya63@gmail.com

Helipogpibpomamos muny 1 — ye ckna0He criadKose 30X80PHOBAHHA, AKE € BUKMAUKOM 0414 KaiHiyucma 6yde-
AKOI' creyianbHOCMi. Bpax<arouu 4ucesnbHi cucmemu Op2aHie, Ue 30X80PHBAHHA MOE 8esUKY CXusbHicme 00
pPO38UMKY MYX/UH, 8 Nepuly Yyepay MoWKOOXYE nepugepudHy ma UeHmMpPaabHy Hepsosy cucmemy ma nompebye
MesHuUx 3HAaHb i MocmiliHo2o 0iaeHOCMUYHO20 MOHIMOpPUH2Y. YcKnadHeHHA Helipogibpomamosy 1 muny Oyxce
CYmMmEeBO MOXYmb 8iOPI3HAMUCA MiXt 1H00bMU, HABIMb y mexax 0OHiei poduHu. leH Helipogibpomamo3sy NF1
demMOoHCMpye 00uH i3 Halsuwux MOKA3HUKi8e mymauii, 8 simepamypi onucaHo noHad 3700 pi3HUX namozeHHUx
sapiaHmie mymauil, wo nompebye pemensHoi OugepeHyiliHoi diazHoCMuKu. KniHiYHi npossu 3aX80pHOS8AHHA
MoXymoe 6ymu Oyxe sapiabenoHUMU 8i0 BUK/AKOYHO WKIPHO20 YPamceHHA 00 YPAXEeHHA Pi3HUX OpeaHis, Wo
pobume pPo38UMOK 30X80PHBAHHA HerlepedbavyysaHUM, a 020 MPO2HO3 HE3PO3yMiAUM MA Hesu3Ha4yeHUM. 3a
OCMQAHHI POKU PO3YMIHHA Ub020 30XBOPIHOBAHHA 3HAYHO MOKPAWUOCA 8 pe3ysabmami CmMEOPeHHA CreyiasnbHuUX
diaeHoCmMuYHUX yeHmpis i yeHmpis criocmepexceHHsA. Asne U 0oci 3anuwaemscs npobsema 00HobiYHO20 0240y Ha
nauyieHma 3 Helipogpibpomamoszom. OpmansMornozy, Hesposozy, 0epmamorsoy, Kapdionozy, OHKO02Yy Ma iHWUM
cneyianicmam 8axKo HA0OUHYi HAI3y8amu pi3HOMAHIMHY KAIHIYHY KAPMUHY MAKUX NayieHmis 8i0 HapOOIHeHHA
8MP0O00BH 8CLO20 HCUMMSA, MOMY CAME POsb MiHOUCYUNAIHAPHO20 Ni0Xo0y 3 HAABHICMIO eKcriepma KoopOuHamMopa
Helipogpibpomamo3y € sKkpali 8a#/1UBOH 018 CBOEYACHO20 CKepyB8aHHA rnauyieHma Ha dodamkose diazHOCMuUYHe
obcmexeHHs ma C80EYACHE MiKY8AHHA mMa rnonepeodxeHHs YCKAAOHEHb, WO € 3aMOPYKOI MOKPAU,eHHSA 3a201bHOI
AKOCMIi ummes.

Knrouosi cnoesa: Helipogibpomamos, namosozis cepuys, KaiHika, diazHocmuKa, MixOucyunaiHapHa apyna.

38’A30K ny6niKauii 3 n1aHOBUMM HayKOBO-A0CAIA-
HUMK poboTamum.

Pobota € ¢parmeHTOM HaAyKoBO-AOCAIAHOI pobo-
™ «MynbTMmoganbHa AiarHOCTMKA NAToNOril rpyaHMX
3a103», HOMep AeprKaBHOI peectpauii 0124U001961.

Bcryn.

Helipodibpomatos (H®P) € cknagHo MyAbTUCKH-
OPOMHOI0 CNAaAKOBOIO NATONOTIEID, MAE 3HAYHY KIiHIYHY
BapiabenbHicTb, HenepeabadyBaHy €BO/IOLiIO, BIKOBY
3aN1EXKHICTb Ta HEBM3HAYEHWUIN MPOrHO3, WO pobuTb ue
3aXBOPIOBAHHA Ba*KKMM Ha eTani paHHbOI AiarHOCTUKM
[1]. HecBoevacHicTb B MOCTAHOBL,i TOYHOrO AiarHosy,
ni3Hi NoYaTok Tepanii NPU3BOAUTL A0 BAXKKUX YCKNAL-
HeHb i HaBITb CMepTi NaLliEHTIB.

MeTta gocnig)eHHs.

MpoaHanisyBaTh cy4acHUI cTaH npobiemu Helpoodi-
6pomaTosy, nornmbneHe AOCAiAXKEHHS L€l npobaemu,
3HAHHA aNrOPUTMY CBOEYACHOT AiarHOCTUKM, andepeH-
LianbHOI AiarHOCTMKM Ta iHAMBIAyaAbHOroO nigxogy A0
NiKyBaHHA.

O6’eKT i meTOaMU AOCNiAXKEHHA.

HaBezeHo aHani3 gaHux woao Henpodibpomatosy,
onyb6iKoBaHMX Y BIAKPUTOMY APYKY, B €1€KTPOHHOMY
BUrNALI Ha 0iLiMHMX canTax MeaAnYHUX BUAaHb, WO pe-
LLeH3YHOTbCA, 3a OCTaHHIx 10 pokis.

OcCHOBHa YacTuHa.

BusHaueHHA. HeipodibpomaTtos (MKE 10— Q85.0) —
Le CKAagHa MyNbTUCUHAPOMHA HEMPOLLKIpHa cnasKosa
naTonoria 3 ayToOCOMHO-AOMIHAHTHUM TUMOM YCNaaKy-
BaHHA, AKA XapaKTepPU3YETbCA NOABOK MIAM KaBOBOrO
KOZIbOPY Ha WKipi, MHOXWUHHUMM NYXJAMHAMW LLeHTPab-
Hoi abo nepudepuyHoi HepPBOBOI CUCTEM, 3 PU3MKOM
310AKiCHOT TpaHcdopMaLii Ta IHWKMMKU PiIBHOMAHITHUMM
NOPYLUEHHAMM LUKIpWU, HEPBOBOI CUCTEMM, KIiCTOK, €H-

OOKPUHHMX OPraHiB i KPOBOHOCHWUX CYAMH, AKI MOXYTb
Pi3KO 3HM3UTK AKICTb }KUTTA NaujieHTa [1, 2].

IcTopia. H® Bnepwe 6yno onucaHo HimeubKMM Na-
Tonorom Ppigpixom LaHienem ¢oH PekniHrxayseHom
[3, 4]. B 1882 poui B poboTi “Npo MHOKMHHI dibpomm
WKipK Ta iX 3B’A30K 3 MHOXMHHUMMK HeBpomamu”, O.
PekniHrxayseH oxapaKTepu3yBaB Myx/IMHW, AK HeNpo-
dibpomn (Hd), Wwo cknagaoTbCa 3 iHTEHCUMBHOMO 3Mi-
LIYBAHHA HEpPBOBMX KANITUH i ¢ibpo3HOT TKaHWHW. Micna
LLbOr0 3aXBOPKOBAHHA CTafio Ha3MBaTUCA AK XxBOpoba
¢doH PekniHrxayseHa.

Knacudoikauisa. Ha cboroaHi H® Bkntoyae 3 Ho3oorii:
H® tun 1 (HO1 - 96%), H® tmn 2 (HP2 — 3%) i weaHHO-
MaTo3 (MeHLwwe 1%). KoxeH BapiaHT Mae CBiil naToreHes
i pi3Hy reHeTUYHy npupoay. MNepudepunyHmnin HP1 nos’s-
3aHui i3 myTauiamu B reHi NF1 [4-9]. UeHTpanbHuit HP2
nos’A3aHunii 3 myTauismum B reHi NF2, a wBaHHOMaTO3 —
3 myTauiamum B reHax SMARCB1 Tta LZTR [8, 10-12]. Tpu
HO30/10riYHi BapiaHTM H® po3pi3HAOTLCA 3a CNEKTPOM
KNiHIYHUX NpoABiB, BIKOM MaHidecTauil, TAaXKicTio nepe-
6iry Ta nporHosom [4, 8, 11-12]. 3arafibHUM K/iHIYHUM
npossom H® € GopmyBaHHA MHOXUHHUX NYXAUH Y TKa-
HMHAX HEMpPOEKTOAEPMAIbHOTO NOXOAKEHHA. MyXAnHK
BMXOAATb i3 060NIOHOK HEPBIB, LLO BKIOYAKOTb NepuHe-
BpasibHy i ¢ibpobnacTMyHy AndepeHLitoBaHHA KAITUH
npu Ho, i wWBaHiBCbKe KNITUHHE AndepeHLitoBaHHA Npu
LWBAHHOMI. XapaKTepHoto nyxamHoto npn HP1 e Ho, Toai
AK LWBAHHOMW € OCHOBHMM TUMOM NyXAWHU npn HD2 i
lwBaHHOMaTo3i [10-13].

MatoreHes. leHeTUYHA CXUAbHicTb. XBopoba HO1
obymoBsneHa myTauieto reHy NF1. leHeTUUYHUIN aedeKT
po3TawoBaHuii y 17-i xpomocomi (17q11.2). fen NF1
KOAY€E CUHTe3 Benukoro b6inka — HenpodibpomiHy 1.
Mpu 1oro MOWKOAMKEHHI CMOCTEPIraETbCA YCYHEHHA
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piBHOBArn 3poCTaHHA KAITUH y BiK nponidepauii [5-9].
Binok-cynpecop nyxaMHu HelpodibpomiH gie AK Hera-
TUBHUI Perynatop CUrHanbHUX wnaxis Ras/MAPK (mi-
ToreH-aKTMBOBaHa NpoTeiHKiHa3a) Ta PI3K (bocdoiHo3um-
TMA-3-KiHa3a)/mTOR. MNepenaya curHanis, 3anexHa Big,
UMKaivHoro ageHosnHmoHodocdhaty (LAM®), Helipodi-
6pOMiH € perynaTopom afeHinaTumKnasm, Aka reHepu-
pye LAM®. leH NF1 3abe3neyye gMHAMIYHUIN KOHTPO/b
KNITUHHOIO POCTY, € O4HMM 3 OCHOBHUX FeHiB-cynpeco-
piB NYX/IMHHOIO POCTY, Hacamnepes, A1A TKAHUH HeWl-
POEKTOAEPMaNbHOTO MOXOAXKEHHA, NponidepaLia AKMX
BM3HA4Ya€eTbCA cucTemoto Ras-nporeiHis [3-6, 8, 9, 14].

3MmilLleHHs piBHOBArM PocTy KNiTUH y BiK nponidepa-
Lii BiabyBa€EeTbCA NPW NOLKOAKEHHI reHa NF1 B ogHin 3
xpomocom 17-i napu, kKonm 50% HelpodibpomiHy, wo
CUMHTE3YETbCA, CTAaE AedeKTHMM. Y Tol e yac reH NF1,
LLLO 33/IMLLIAETLCA HEYLIKOAMKEHUM anenbHUM (B MapHii
17-n xpomocomi), 3abe3neyye cnHTe3s 50% HopmanbHO-
ro HelpodibpomiHy i BMparKeHiCTb KAiHIYHMX NpPOsBiB
H® BM3HAYa€TbCA CTAHOM 3arajibHOro NPOTUMNYXJINHHO-
ro iMyHiTeTY OpraHiamy i Moxe Bi4pi3HATUCA B LUMPOKO-
MYy AianasoHi, ane npu UboMy BUHWUKAKOTb A0OPOAKICHI
nyxanHu. LLLo cTtocyeTbca BTPaATM HOPMAsIbHOTO anesb-
Horo reHa NF1 (cnoHTaHHa myTauis), TO6TO Npu BTpaTi
KNITUHOIO FreTepO3UrOTHOCTI, Yy 3B’A3KY 3 rpybum nopy-
LWEeHHAM npoLiecy iHaKTMBaLii Ras-npoTeiHiB NOYMHAETb-
€A 6YPXNMBUA HEKOHTPOIbOBAHWUIM PICT KNITUHWU, BUHK-
Ka€ 310AKiCHa Nyx/IMHa, YacTiwe MienoigHoro psaay, abo
3M105KiCHa NyxanHa 060N0HOK nepudepuyHoro Hepsa
[3, 8, 15].

[aHa naTtonoria xapaKTepu3yeTbCA MOBHOK MeHe-
TPAHTHICTIO Ta BMCOKOK 4YacToTol MyTauil [6, 8, 15-
16]. Y 30-50% nauieHTiB 3 H®1 cnoctepiratoTbcs HOBI
myTauii [5, 7-9]. Xoua HP1 € ayTOCOMHO-AOMIHAHTHUM
reHeTUYHUM 3aXBOPIOBAHHAM, Npnban3Ho B 50% BiH He
M€ CiMeMHOro aHamHesy, a BUHWKAE B pe3ynbTaTi cno-
pagmyHux myTauin y reHi NF1. led NF1 € ogHum i3 Halt-
6inbWwunx reHiB NOAMHK, Y AKOMY BigbyBaeTbea 6esniy
myTauin [5-9], npu ubomy rpy6i myTauii Bcboro reHa NF1
CTaHOBNATb 3%, TOUKOBI MyTaLii — 97% [7-8]. Ane KoxKHa
OouTuUHA noauHn 3 HOP1 mae 50% waHciB ycnaakysatu
BapiaHT, WO BUKAUKAE 3axBOptoBaHHA. HP1 mae nosHy
100% neHeTpaHTHICTb, L0 O3HAYaE, L0 KOXKEH NALEHT 3
NaTOreHHOK MyTaLLiED MAaTUMe O3HaKM 3aXBOPHOBAHHA.
TakMM YMHOM, Y AWUTUHW, AKA YCMAAKOBYE MATOrEHHWUN
BapiaHT reHy NF1, ouikyeTbcA po3BUTOK 03HaK HD1, ane
03HAKM MOXYTb BYTM 3HAUYHO 6inbl abo MeHLL BUpaxKe-
HUMMK Y XBOPOI AUTUHMU, HiXK Y Ti ypaxeHoro 6aTtbKa [5,
8, 17].

XBopoba H®P2 reHeTMyHO obymoB/ieHa MyTali€w
reHa HelipodibpomiHy-2 Ha 22-i xpomocomi [4, 10-11].

Enigemionoria. binbwicte enigemionoriyHnx gocni-
O)KeHb MoBigOMAATb NPO nowurpeHicTb HP1 y mexax
Big 1/2000 go 1/6000 [5, 6, 15, 18]. MowunpeHictb HP2
—1Ha 25000 [10, 11]. 3aranbHa KinbKicTb xBOpMx Ha HO
Y CBiTi HabnuKaeTbes 4o 1 minblioHy. Og4HaKOBO YacTo
H® 3ycTpivaeTbea y YonosikiB i y *KiHOK. HP1 € ogHUM 3
Halb6iNbLW NOLWMPEHNX FEHETUYHMNX 3aXBOPIOBAHb 3 MyX-
JIMHHUM cuHAapomom [12, 15].

Kninika. Kputepii giarHoctuku. AudepeHuitHa gi-
arHocTuka. MoyaTKoBi AiarHOCTUYHI KpuTtepii ana HO1
Ta HO2 chopmynboBaHi Ta 3aTBepaKeHi y 1987 poui Ha
KoHdepeHuii HauioHanbHoro iHcTuTyTy 3a0pos’s CLUA
(National Institutes of Health, NIH). 3 Toro yacy po3wu-
PUAUCH 3HAHHSA NPO FEHETUYHI NMOPYLEHHS Ta FeHU, WO

BUKAMKatoTb HP1iH®2 [4,5, 8,11, 15, 19], Tomy giarHo-
CTUYHI KpuTepii ana HP1 6ynun nepernsHyTi i peKoMeH-
noBaHiy 2020 poui [17, 19]. KpuTepii Manchester (1992)
BMKOPWUCTOBYBANMCA AN MOCTAHOBKM giarHosy HO2 [10,
11], oHoBneHHi (2022) piarHOCTUYHI KpuTepii 3acHOBaHiI
AK Ha isMYHOMY ornagi, TaK i reHeTMYHUX Tectax [4, 10].
HewopaaBHo onucanuii 3 Tun H® — weaHHomaTo3 [10,
11].

AHani3 ¢isnyHoro ornagy Ta ouiHKa cCiMerMHoro aHa-
MHe3y naujeHTa B 6inblIOCTI 403BOAATb BU3HAYMUTUCA
B AjiarHo3i. binbwicTb naujieHTiB (95-97%) 3 HO1 Bignos.i-
natoTb Kputepiam NIH BxKe y BiLi 8-9 pokiB, UNCNO KAiHiu-
HUX KpUTepiiB anA BcTaHoBAeHHA aiarHo3y HP1 B8 100%
pocaraetbea y Biui 20 pokis. Y pagy nauieHTiB aiarHo3
BCTQHOBJIOETHCA Ni3HO Y 3B'A3KY 3 PO3BUTKOM KNiHIYHNX
npossiB xBopobu y gopocnomy Biui [8, 15, 19].

KniHika. KniHiyHi npoaBu 3axBOPtOBAHHA YNCNEHHI i
Pi3HOMaHITHI, ypaxatoTbCA MalixKe yCi OpraHu i cuctemu,
ane ix NOABNEHHA 3a1€XKUTb OT BiKY AUTUHU YK JOPOC/IO-
ro[4,12, 15, 19, 20].

LLKipHi nposaBu:

1. NaTorHomiuHi nasmu café-au-lait (CALM), po3mip
AKMX Bapitoe Big 5 mm o 15 mm (MoKyTb ByTH Big 2 Mm
00 noHazg 20 mm), 3anexaTb Bif, CTaTeBOro A03piBaHHS.
CALM BuasnAoTbCa y 99%, He MatOTb CXMABbHOCTI A0 Ma-
NirHisaujii Ta He NoTpebyTb MeANKAMEHTO3HOTO NiKy-
BaHHA [13, 15, 18, 21-24].

2. BecHAHKM nig, naxeammn abo B Mmaxy — CMMMTOM
KpoyBa (Crowe) — andysHa nirmeHTaLis naxBoBUX 06-
NacTei, BE/IMKMX CKNaZoK, y 85% xBopux [8, 15, 19].

3. IHWUMK Binbl PIAKICHUMM WKIPHUMKU 3MiHaAMK,
WO peecTpytoTbca nNpu HP1, € 1OBEHINbHI KCAHTOrpaHy-
nbomun (37%). Ue pobposikicHi apibHi, 6esbonicHi Bo-
cKonoAibHi *KOBTyBaTi BY3/IMKM, LLO HalYacTile foKani-
3yHOTbCA B AiNAHLI BONOCUCTOI YaCTUHU roN0BU, Tynyba.
BoHU 3a3BMYan NpucyTHi y giteit 3 HP1 go 2 pokis, CNoH-
TaHHO 3HWKalOTb Y Bili A0 5 pokis [8, 25]. Y nauieHTiB
3 H®1 Ta MHOXMHHUMMK KcaHTorpaHynemamu y 20-30
pasiB BULWMIA PU3UK PO3BUTKY HOBEHINBHOTO MWEso-
MOHOLMTAapHOrO NenKosy, AesAki aBTopu BKasytoTb, LLO
pu3KK Binblie Hix B 100 pasis [8, 26].

MyxnuHHi npoasu: MyxaMHu o6onoHOK nepude-
PUYHUX HepBiB.

1. WWKipHi Henpodibpomun (HP) — ue mobposkicHi
nyxavHu nepudepuyHoi HepBoBOi 060/10HKM, 3 CaM0o0b-
MeXeHMM POCTOM, 3a3BMYal JIOKaNi3ytoTbCA B YEPEBHIl,
napacniHanbHi obacTi, KiHLiBKax, ronosi, Wui Ta Hakt-
yacTiwe MmeHLWi 3a 2 cm y giameTpi. MNossa Ho piako pe-
ECTPYETLCA Y AiTen Ao 7 poKis, y 44% BOHM BUHMKAIOTb B
nisHbomy nybepTati Ta 4o 19 pokis, y 85% — vy Biui 20-29
POKiB. IX MOXHa PO34inUTH Ha 4 TUNK: WKipHI, NigLWwKip-
Hi, By3noBi abo gudysHi nnekcndopmni [15, 19, 21-24].

2. MnekcndpopmHi Herpodibpomu (MHO) 3yctpiva-
toTbca y 30-60% nauienTiB [4, 8, 27]. MporpecyBaHHA
MH € HenepepbayyBaHMMm, i XO4a AeAKi 3 HUX 3aaMLa-
IOTbCA B CTaHi CMOKOI0, iX 3pOCTaHHA MOXKe BiabysaTuca
B byab-akomy Biui [1, 8, 13]. [AaHa nyx/AuMHa € HeTUNo-
BMM TiCTONONYHMM BapiaHToM Hd, XapaKTepusyeTbca
BE/IMKMMWN PO3Mipammn Ta ANPY3HMM 3pOCTaHHAM 3 3a-
Nly4EHHAM HEPBOBUX BY3/iB, CMETEHD i F/JI0K, 4acTo BU-
XO4AYM 32 MEXi eniHeBpitd B HABKOJIMLWIHI TKAHMHMU.
MH$ moKyTb MaTn Byab-AKy NOKani3aLito, 32 BUHATKOM
rOJIOBHOMO Ta CMWHHOrO MO3Ky. pu foKanisauii B no-
POXKHUHAX MYX/IMHY HYACTO He BAAETLCA BUABUTU NPU KAi-
HiYHOMY ornsaai [8, 28]. Po3mip Ta noKanizauis NyxamHm
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BM3HAYalOTb TAXKKICTb KAiHiYHMX npossis [1]. MyxauHm
BE/IMKOTO PO3Mipy MOXYTb NPU3BOAMUTU [0 NOTOBLLEHHA
Ta pedopmalii HepBy, pOo3BUTKY BUpaxKeHoro 60/1b0Bo-
ro CMHAPOMY, OBMEXKEHHA PYXIMBOCTI, BTPaATK 30py Ta
cnyxy. TakoX AaHi NyXIMHU MOXKYTb HaZaBaTu Komnpe-
CiHMI BNAMB Ha NpWAErni opraHu, NOPYLUYHOYM iXHIO
HopManbHy ¢yHKUito [8, 29]. Tinbkn B 15% MHp moxke
OyTn pagmKanbHO XipypriyHo BuganeHa, ane MNHo yacto
peunamsytoTb. binbwictb MH$ € gobpoakicHMmmK, npoTe
AaHi HOBOYTBOPEHHA MOXYTb TPaHCHOPMYyBATUCS Y 3/10-
AKiICHI NyXIMHU 06010HKM NepudepitHmx Hepsis (10%)
Ta MatoTb noraHui nporHos [4, 15, 20, 30-34]. MauieHTn
3 H®1, ocobamBo Ti, y Koro naekcudopmHi abo rmnboki
By3/108Bi Hd y BenuKii KinbkocTi abo BeanKoro posmipy,
CXWAbHI [0 PU3UKY PO3BUTKY 3/0AKICHUX MYXAUH 060-
NIOHOK nepudepunyHmx Hepsis (8-13%), sKi, AK Npasuo,
BUHMKAOTb Y MOJIOALIOMY BiLli i MatOTb FipwmniA NPorHos
[8].

MyXxnuHN UeHTpanbHOI HepPBOBOI cUcTEMM. Y nau,i-
€HTIB 3 HO1 moXKMBe BUHNKHEHHA MiOM Pi3HOI IoKani-
3au,ii. KinbKicTb BMNaAKiB rioM HM3bKOTO CTyNeHA 3108-
KicHocTi npu H®1 Bapitoe Big, 5 A0 20%, B 3a1€XKHOCTI Bif,
NIoKanisauii (3oposi waaxu, rinotanamyc, 3agHa yepen-
Ha AAIMKa, CToBOYpP roMI0BHOrO MO3KY Ta iHLWI) i peecTpy-
I0TbCA B pisHOMY BiKy [8, 21, 35, 36].

1. HalnowmpeHiwo NyxJIMHOK MO3KY, LLLO BParKa€e
aitein 3 HP1, € riomun 3oposoro waaxy (M3LU), aki cno-
cTepiratotbea y 15-20% xsopwux i3 HP1, 3a3Buyait 3'as-
NATLCA B PaHHbOMY AUTUHCTBI, Ao 7 pokis [4, 19, 37,
38]. Haluactiwe, npubamM3HoO ABI TPETUHK, Ue Ninoum-
TApPHi acTPOLMTOMM, AKI MaliXKe 3aB¥KAM 3a1MULWATLCA
MOBHICTIO [OBPOAKICHUMU, ane MOXKYTb NPU3BECTU [0
cninot abo iHWKWX CMMNTOMIB, NOB’A3aHMX i3 po3Tally-
BaHHAM nyxauHu [8, 39, 40]. M3l MOoXKyTb BUKAMKATK
WBMAKY NoABY eKk30pTanbMy, Y NOEAHAHHI 3 MOMIPHOO
ab0o BMparKeHO BTPATOMD 30pY B YpParKEHOMY OLi, ane
MOXYTb A0Bro 6yt 6escumntomunmm [15, 31, 32, 41].
3L npm HP1 yacTo cTtabinbHi npoTarom 6araTbox POKiB
abo nporpecytoTb AyKe NOBINbHO, PErpecyoTb COHTaH-
HO, TX MOLMPEHICTb 3HUKYETLCA NPUHBM3HO 3 20% y Ma-
NIeHbKUX aitelt go 5% y ntogen noxuaoro Biky [8].

2. bansbko 80% rniom noparkatoTb 30POBi WAAXM, A
6nun3bko 20% — cTtoBbYp MO3KYy [4, 8, 34, 42, 43]. [nioma
ctosbypy (I'C) — apyra nyxamMHa MO3Ky, WO HalvacTiwe
3yCTPIYaeTbCA y NnauieHTiB i3 HP1. Mioma mae HU3bKUI
PU3KK 3/10AKICHOCTI, asie YacTo € peppaKTePTHO Ha Ji-
KyBaHHA, peLuuanBye, Mae NPOrpecmMBHuiA 3picT [43, 44].
MogaibHo po ML, ui nyxaMHW 3a3BMYalt € NioUUTAPHK-
MW acTpoumTomK. MaLEHTU CKapKaTbCA Ha FONOBHUM
6inb, HyaoTY, 6/t0BaHHA, Helponarii Ta aTakcito. L nyx-
JIMHW MOXKYTb BUKAMKATU OBCTPYKTMBHY rigpouedanito,
IO BMMAra€ yCTaHOBKM BEHTPUKYNO-NEPUTOHEANIbHOTO
WYHTY abo eHAOCKOMiYHOI BeHTpUKynocTomii [15, 43].

IHWIi TMNK 310AKiICHMX NYX/IUH, acouiiioBaHi 3 HP1.
H®1 acouitoeTbca 3 MiABULLEHMM PUSMKOM PO3BUTKY
3/710AKICHUX MYX/IMH, MMOBIPHICTb PO3BUTKY 3/105KiCHOI
NyXIMHKU Yy nauieHTa 3 HO1 y 4-5 pasu Buwa, a TpuBa-
nicTb XMTTA Ha 10-15 pokKiB KOPOTLWIA, HiXK Y 3arajbHil
nonynaAuii. 310AKICHI NyX/IMHW € OCHOBHOIK MPUYMHOIO
cmepTi npu HP1 [6, 8, 15, 45, 46]. HalyacTiwmmm 3n108-
KicHUMM nyxnnHamu npu HO1 € nimnponidepatmsHi 3a-
XBOPIOBaHHA, pak MOIOYHOI 3371031, pabaomiocapkoma,
beoxpoMoLMTOMa, FacTPOIHTECTUHA/IbHI  CTPOMA/bHI
nyxnnuHu [8, 44, 47-50]. CTpoMmanbHi NYXAUHWU LIAYHKO-
BO-KMLUKOBOIO TPAKTy (CapKoMM), MOXKYTb J0Kanisysa-

TUCS B OyAb-AKiM YAaCTUHI TpPaBHOI cMCTeMM, 3a3BMYal
BMHMKAIOTb Yy BiNbl paHHbOMY BiLi. Halbinbw nowu-
PEHMMW CUMNTOMAMM € Binb y KUBOTI, KULWIKOBA HENPO-
XiZHICTb, KpOBOTeYa Ta nepdopaLis K1weyHuKa [8, 51].
MopiBHAHO i3 3arasbHOO NONyAAUi€l0, y NauieHTiB 3 HO1
y 2-3 pasu 6inblue WaHCiB 3aXBOPITU Ha PaK CTPaBOXOA4Y,
LUNIYHKA, TOBCTOI KULWKK Ta fiereHb; y 3-7 pasis binble
LIAHCIB HA PO3BUTOK PaKy NeYiHKM, LWUTOBMAHOI 3a103M,
AEYHUKIB, MOJIOYHOI 3371031, 3/I0AKICHOI MeNlaHOMM, He-
XOAXKKIHCbKOT NimbomM Ta XpOHIYHOTo MmienoigHoro nemn-
Ko3y; y 15 pas3iB yacTiwe po3BMBaAIOTLCA MYXJIMHU TOHKOT
KUWKN, B 20 pasiB yacTille PO3BMBAETLCA PaK KiCTOK,
PU3NK PO3BUTKY HEMWPOreHHWX 3/10AKICHUX YTBOPEHb
Buwmii y 2000 pasis [6, 15, 52].

OdranbmonoriyHi npoasu. Bysnunkum Jliwa — nirmew-
TOBaHi ramapToMu panayKHoi 060/0HKM, PO3BMBAOTL-
cA B nigniTkosomy Biui. [licna ctaTteBOro ao3piBaHHA
BOHM MPUCYTHI MaiKe y Bcix nauieHTiB 3 HO1. Li ypa-
YKEHHS He BMK/IMKaloTb NopyLueHb 30py [3, 4, 8, 21, 41].
BpoaskeHa Ta HabyTa rnaykoma, BpoasKeHuit nto3 i Ho,
AKi BpaKaloTb MOBIKY, € OPTaNbMONONIYHUMWU YyCKAAA-
HeHHAMKM HP1 [8, 15].

HesponoriuHi npoaswu. Eninencis, rinepreHsinHo-rig-
pouedanbHUM CUHAPOM, HTENEKTyasibHi MOpPYyLUEeHHs,
ronosHi 6oni, HeliponaTuyHi 6oni. Eninencia pigka y
nauieHTie 3 HP1 (4-13%). Cyaomu, Ak npaBuio, gobpe
KOHTPOJIOKOTLCA NPOTUENINEeNTUYHMMM NpenapaTamu.
Ane maike 30% eninencia y xsopux 3 HP1 He nigpa-
€TbCA NIiIKYBaHHIO NPOTUCYAOMHUMW Npenapatamu, Lo
MOe acoL,it0BaTUCA 3 TAXKKOK PO3YMOBOIO BiACTaNICTHO.
MpnbnunsHo 50% nauieHTis 3 HP1 matoTb KOTHITUBHI Mo-
pylweHHs [8, 15].

CepueBo-cyauHHI nposaBu. CepueBo-CyAMHHI npo-
ABM HP1 cknapatotb 15-27% Ta MOXKYTb BK/IOYATU
BTOPWHHY apTepianbHy TFinepTeH3ito BHACNIAOK CTe-
HO3y HWPKOBOI apTepii, abo nereHeBy rinepTeHsito,
pigwe deoxpomoumTOoMy, BPpOoAKeHi Baan cepusa (BBC,
HaMyacTiWwe CTeHO3 JIereHeBOro KaanaHa Ta aHomanii
MiTPa/IbHOTO K/anaHa, Ta pigwe iHwi BBC — gedektu
MIXLWAYHOYKOBOI Ta MiXKnepeacepaHoOi neperopoaok,
KOApKTalia aopTu), KnanaHHi natonorii (He4oCTaTHICTb
aopTaNbHOroO, MITPA/IbHOTO KAanaHis), NepBUHHMIA NPo-
lanc MiTpanbHOro KnamaHa, Kapaiomionarii (rinepTpo-
diyHa Kapgaiomionartis), apTepiocknepos i aHeBpuU3MM,
CTEHO3 OYHMX apTepiil, PO3BMHEHHA iHbapKTy abo iH-
CynbTy HaBiTb y giten [1, 5, 15, 22, 23, 53]. Ha apTepi-
aNbHy rinepTeHsito cTpaxgatots 15-20% xsopux 3 HP1
[8]. YacTota BBC y naujeHTis 3 HO1 y 10 pasis BuLLa, HixK
y 3aranbHint nonynau,ii [8, 15, 23]. BBC € yactumu cepep,
oci6 i3 geneuiamu uinoro reHa NF1 [5, 8]. TakoK MOXKYTb
BUHMKATU BHYTpiWHbocepuesi HP. Takum unmHom, cep-
LeBO-CYAMHHI 3aXBOPIOBAHHA Y NaLEHTIB 3 HP1 moxyTb
YCKMagHOBaTK nepebir xBopobu, Byt NpuyYMHOIO ne-
peAyvacHoi cmepTi, TOMy BUMaratoTb PaHHbOI AiarHOCTU-
K1 Kapgionorom [8, 15, 53, 54].

3axBoploBaHHA JfereHb. [udysHe 3axBOpPHOBaHHA
nereHb 3ycTpivaeTbea y 10-20% popocnunx 3 HO1, xapak-
TEPU3YETLCA KiCTO3HUM 3MiHaMM BEPXHbOI YaCTKM ne-
reHb Ta 6a3MNAPHUMM IHTEPCTULIANBHUMUN YPAXKEHHAMM
[8, 55].

OpToneauyHi nposaBuU. XapaKTepHe pi3HOMaHITHe
YPaXKEeHHA KiCTKOBOI TKaHWHW, WWMPOKWUIA CNEKTP CKe-
NeTHUX NposBiB, Wo cnpuae gedopmauii, 6onto Ta auc-
dyHKUji [1, 8, 21, 56]. [lo HUX BiAHOCATb KAMHONOAiIGHY
AMcnnasito, ckonios, gepopmalito rpyaHoi KAituHu (Ki-
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nenogibHa, BopoHKonoaibHa), nceBaoapTpo3n (N0XKHi
cyrnobu), niaBULLIEHMIA PU3MK MEPEIOMiB, OCTEONOPOS3.
Kipo3s, HM3bKMI 3picT matoTb 50% nauieHTis. Ckonios
€ NOWMPEHUM NpPoABOM Y naujeHTiB 3 HO1 (10-28%),
nos’A3aHuni 3 gucnnasieto xpebuis, SKa BUABNSAETLCA Y
70% naujenTi [8, 15, 19, 57]. Aucnnasia KAMHOBUAHO-
ro Kpuna € BigmiHHoto pucoto HP1 (1-7%), moxke cTaTn
NPWYNHOIO NYyNbCytoYoro ek3odTanbmy 6e3 BTpaTu 30py
[8, 15, 19].

EHAOKPUHHI NOpPYLIEeHHA HaWyacTile npoABAATb-
CA Y BUINALI 3aTPUMKM UM NepeayacHoro CTaTeBoro Ao-
3piBaHHA [8, 58]. TakoXK LjiKaBUM € GaKT rOPMOHANbHOTO
BnAMBY Ha Ho. Y KnitnHax H 6ynm 3HanaeHi pisHi pe-
LenTopu YyTAMBI 40 CTEpOigHMX rOPMOHIB (peuenTopu
[ON5 eCcTPOreHiB, NporecTepoHy, rOopMOHY POCTY Ta aH-
APOreHiB), O NOTEHLiNHO MOACHIOE IX PICT i PO3BUTOK
y nepiog, ctateBoro fo3pisaHHA abo nig, yac BariTHOCTI.
BariTHiCTb mMoOXe cnpuuMHUTK 36inblieHHA ob6’emy sK
WKipHMX, TaK i nigwkipHmnx Ho [15, 59].

Cnig, HaronocuTW, WO 3a3Ha4YeHi KANiHIYHI 03HaKu
H®1 moxyTb 3ycTpivyatvca B 6yab-AKOMY MOEAHAHHI,
afie XoAeH 3 HMX cam no cobi He € AocTaTHIM Aans Aaj-
arHoctukmM [17]. Ana noctaHoBKM giarHo3y HO1 tpeba
[OTPUMYBATUCA AiarHOCTUYHUX KpuTepiis [4, 8, 17, 19,
20] (Tabn. 1).

MNepernag AiarHOCTUYHMX KpUTepiiB Hapasi € rapa-
Yyoto Temoto B cninbHOTI HP1, ocKinbkn goseneHo, Wo
Li KpuTepii He MOXKMBO BUKOPUCTATKU 415 BCTAHOB/IEH-
HA gjarHo3y B paHHboMy BiLi. J/lnwe 50% pitel i3 cno-
pagnyHum HO1 Bikom 80 2 pokiB BignosigatoTb Auvwe
O4HOMY KpuTepito, WO 3aTpPMMYe AiarHoctmry [15, 19,
60, 61].

HewopaBHo pagom aBTopiB 6y/f0 3anpornoHOBaHO
[043aTV A0 CMUCKY AiarHOCTUYHUX KpUTEepIiiB naToreHHy
myTauito B reHi NF1. Ane HeraTMBHWI pe3yabTaT mose-
KYJAPHOro TeCTyBaHHA Ha myTauito reHa NF1 He BuKAto-
yae giarHo3 HO®1 [8, 19]. Bisomo psg 3axBOpoBaHb, AKi
MatoTb NoAibHi uncneHHi naamu CALM, ski MoXyTb ByTK
03HAKOH0 iHLWWX CUHAPOMIB, LLLO NOTpebye peTenbHOI An-
depeHUiiHOi giarHOCTUKK. [0 TaKMX CUHOPOMIB Hase-
*aTb cuHapomum Jleriyca, HyHaHa, YoTcoHa Ta iHwi [15,
19, 23, 62, 63]. TakoK Tpeba NnpoBoAUTU ANbeEPEHLHY
AiarHOCTURY pisHUx Tunis HO (taba. 2).

BigmiHHOO pucoto HP2 € po3BUTOK ABOCTOPOHHIX
LUBAHHOM BeCTMbYNAPHOro HepBa, AKi 3a3BMYaii XapaK-
TEPU3YIOTbCA BTPATOKD C/YXY, 3BOHOM Y ByXax, Nopy-
LWEeHHAM PiBHOBArM, 3anamopoyeHHAHUM. HyaoTa, 6ato-
BaHHA ab0 ro/I0BOKPYKIHHA CNOCTEPIratoTbCA Ha Mi3HixX
CTafiAX 3axBOPHOBAHHA. YepenHi MeHiHriomn Ta nyx-
NIMHA xpebTa MOXKYTb PO3BMHYTUCb 3a[0Bro 4O MOSABU

[BOCTOPOHHIX WBAHH BeCTUOYNAPHOro Hepsa. TaKoX
npyv H®2 po3BMBalOTHCSA LWIBAHHOMM iHWKUX YEPENHUX,
CMWHHOMO3KOBUX Ta NepudepuyHuUX HepBiB, BHYTPILL-
HbOYepenHi (BK/0YaUM MEeHIHTiIOMM 30pOBOTO HEPOBY)
i BHYTPILWHbOCNIHANbHI MEHIHFIOMMW, a TaKOX pAfg 310A-
KiCHUX HOBOYTBOPEHb LEeHTPasIbHOi HEPBOBOi CUCTEMM
HM3bKOr0 CTYyNeHsA 3/10AKiCHOCTI (eneHAiMomu Ta rniomm)
[10-12].

NikyBaHHA. [MUTaHHA WOA0 NiKyBaHHA xBOpUx 3 HP €
CKNagHim, 60 HEMaAE MOXKANBOCTI MPUYMHHO NiKYBaTyH L
3aXBOPIOBAHHA, TOMY NiKyBaHHA € NepeBaXkKHO CMMNTO-
maTuyHe abo xipypriune [3, 4, 12, 20]. He icHye eauHoro
meToaa NikyBaHHA [21]. OcHoBo nikyBaHHA HO € gos-
rOCTPOKOBE /NiKYBaHHA 3 BIKOBMM MOHITOPUHIOM KAiHiY-
HUX MPOABIB, CNPAMOBAHMM Ha PAHHE PO3Mi3HaBaHHA
Ta CMMNTOMATUYHE NiKYBAHHA YCKNaAHEHb. 32 OCTaHHiI
poKu BigbyBCA nporpec y nikyBaHHi HP1, ocobamso B
nikyBaHHi MH}, 3aBAAKM MArHiTHO-PE30HAHCHIN TOMO-
rpadii (MPT), Wwo A03BO/IAE TOYHO BUABUTU, OLLIHUTK NO-
Kanisauito nyxaunHu i Bignosigb 1i Ha Tepanito [15].

Po3pobKa TapreTHoi Tepanii mae BennyesHe 3Ha-
YeHHA ANA NaLIEHTIB 3 MHOXUHHUMM H, riraHTCbKMMMU
MH, rniomamu Ta 3n10AKICHUMKM NyxAnMHamu nepude-
pPUYHUX HepBoBMX CcToBOYpiB. Y TpaBHi 2020 poKky FDA
CXBa/NNO CENYMETUHI6, ceneKkTMBHUI iHTiGiTOp npoTe-
THKiHasn, MEK1 n MEK2, AKuiA BUKOPUCTOBYETbCA ANA
NikyBaHHA AiTei Big, 2x pokis i gopocamnx 3 HO1 3 He-
onepabenbHummn MHo. MexaHiam aji uporo npenaparty
nonArae B iHribyeaHHi waaxy RAS. Y KniHiYHMX BUNpoby-
BaHHAX CMOCTepiranoca 3mMeHwWeHHA po3mipy MHo, He
cnocTepirasocsa nporpecyBaHHs [3, 27, 64, 65]. IHri6iTo-
POM TMPO3MHKIHA3M € iIMATIHIB, TaKOX CMPUYMHAE 3MEH-
WweHHsa po3mipy MHo [2], ane HaxKanb, y obmerkeHoi
KifbKoCTi nauieHTiB [15]. TpameTiHib € iHribitopom MEK,
BMKOPUCTAETLCA ANA NiKYBaHHA HeonepabesbHUX HU3b-
KogmbepeHuiioBaHux rmiom Ta MH [3, 12, 43, 66-68].

XipypriyHe BMCiYEHHA € BapiaHTOM JiKyBaHHA AANA
Hd, aKi 3HUKYIOTb AKICTb XKUTTA, BUKAMKalOTb 6ifb Ta
nopyLwyoTb yHKLiOHYBaHHSA. Ane XipypriyuHe BuaaneH-
HA Hd nos’AsaHe 3 peumamBamu Ta iHAYKYE 3POCTaHHA
HOBMX NYX/IMH, TOMY HEObXigHWI NoLWyK HOBMX cNocobiB
nikyBaHHA HO1 [12]. MH nikytoTb XipypriYyHMM WAAXOM
abo BuwesragaHummn npenapaTtamu, akwo MNHo € Heo-
nepabensHumu [2, 3, 20, 43]. MH popmytoTbea B3A0BK
cToBbYpiB NepudepuyHNX HepsiB, NOBHE BUAANEHHA
NyX/IMHW NOB’A3aHe 3 PU3MKOM HE3BOPOTHOFO MOLUKO-
OXXEHHA HEepBIB i XMUTTEBE BAXK/IMBUX OPraHiB, BUpaXKe-
HOIO KPOBOBTPATOK 4Yepe3 BUCOKY BaCKynApwu3auito,
TOMY paAmKasibHe XipypriyHe BMUCIYEHHA 3aCTOCOBYHOTb
piako [8, 69].

Tabnuua 1 — Kpurepii aiarHoctuku HP1 [4, 8, 17, 19, 20]

A. bes cimeltHOro aHamHesy

HeobxigHa HaaBHICTb He MeHLe ABOX KpuTepiisa HP1:

HasBHicTb 26 NAsAM Ha LWKipi KONbOPY «KaBa 3 MonoKom» (2 0,5 cm y aiTeit abo > 1,5 cm y fopocaux)

HasBHiCTb 22 WKipHWUX/BHYTPIWHbOLWKIPHMX HEMpodibpom abo ogHa naekcnudopmHa Heitpodibpoma

BecHAHKM nig naxsamum abo B naxy

[nioma 30poBOro HepBa (Xia3amu 30pOBOro TPAKTY)

HasBHicTb 22 By3/uKiB Jliwa (nirmeHTOBaHi raMapToMu paliay»KHOi 060/10HKM OKa)

ncesaoapTpo3om abo bes

BupakeHi KicTKoBi aHoOManii y BUrnaai AMcnnasii KAMHONOAiI6HOI KiCTKM, BUTOHYEHHS KOPTMKA/IbHOTO Wapy AOBIMX KiCTOK 3

[eTepo3nroTHUI NaToreHHW BapiaHT y reHi NF1

B. 3a HaABHOCTI CIMEMHOro aHamHe3y: A0CTAaTHbO 1 KpuTepito
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Tabnuua 2 — AudepeHuiitHa aiarHoctuka Tunis HO [12]

| Helipo¢i6pomartos 1-ro Tuny

HasBHicTb HelipodibpomaTo3y 1-ro Tuny y poamuya 1-ro ctyneHs cnopigHeHocTi (6aTbka, 6paTa, CECTpM UM HalLaKa)

y 40POCAUX

HaaBHICTb 26 NASM KONIbOPY «KaBa 3 MOJIOKOMY» AiameTpom >5 mm y ocib L0 cTaTeBOro g03piBaHHA Ta AiameTpom >15 mm

HanBHicTb 22 Helpodibpom byab-aKkoro TNy abo 1 nnekcnpopmHoi Helipodibpomm

HasBHicTb 22 By3/1uKiB Jliwa (nirmeHTOBaHi ramapToMu panay»KHoi 060/10HKM OKa)

BecHAHKM nig naxsamu abo B naxy

Inioma 3opoBoro Hepsa

3 nceBL0apTPO30M abo 6e3 Takoro

BupaskeHi KicTKoBi aHOManiiy Burnagi ancnnasii KAMHONoAi6HOI KiCTKM, BUTOHYEHHA KOPTUKANIbHOTO LWapy AOBIUX KiCTOK

[eTepo3nroTHUI NaToreHHn BapiaHT y reHi NF

XapakTepHoto nyxanHoto npn HO1 e Hepodibpomu

1 Heitpo¢ibpomaros 2-ro Tuny

HeHocTi (baTbKa, 6paTa, cecTpu UM HalagKa)

[BOCTOPOHHI BECTMBYNAPHI wBaHHOMM (BLU) abo HaABHiCcTb HelipodibpomaTosy 2-ro TMny y poguya 1-ro cTyneHa cnopia-

OaHocTOpOHHI BLL Ta Bik<30 pokiB abo 2 3 HACTYNHUX NATONOTI: MEHIHTiOMa, rioma, WBaHHOMA, FOBEHi/IbHEe MOMYTHIHHSA
3a4HbOTO KPULLITANMKA/IOBEHIZIbHA KOPTUKAbHA KaTapaKTa

3a4Hi cybKancynspHi NiH30BiAHI NTOMYTHIHHSA

OAHOCTOPOHHI BECTUOYNAPHI WBAaHHOMM abo ABi 3 TaKMX NATONOTiN: MeHiIHFioMa, riioma, Helipodibpoma, WBAHHOMA;

MyTauia reHa NF2

LLIBAHHOMW € OCHOBHUM TUNOM NYXANHU Npu HP2 Tuny

1] LLiBaHHOMaTO3

Bik >30 pokiB

HaaBHiCcTb 22 WBaHHOM, AKi HE € iIHTPaZePMaNbHUMMU, 3 AKUX NPUHANMHI 1 ricToNoriYHO NiagTBEPAKEHO

BecTnbynapHi WWBaHHOMM Ha MarHiTHO-pe3oHaHCHI Tomorpadii (MPT) BUCOKOI po34inbHOT 34aTHOCTI

BigcyTHICTb KOHCTUTYLiMHOT MyTawii NF2

LIBAHHOMATO3Yy

Moxknusi (imoBipHi) 03HaKM: BiK <30; HaABHICTb 2 HEAEPMa/IbHUX WBAH, 3 AKMX MPUHAMMHI 1 ricTonoriyHo nigTBepaXeHa,
BiACYTHiCTb 03HakK 3L Ha MPT BMCOKOro f,03BOAY; BiACYTHICTb KOHCTUTYLiMHOT MyTauii NF2, abo Bik >45; HaaBHicTb 22
HeAepManbHUX WBAHHOM, 3 AKUX MPMHAWMHI 1 ricTONOriYHO NiATBEPAKEHO, PEHTIeHOI0TiYHI 03HaKM HEBECTUBYNAPHOro

MyTauia B reHax SMARCB1 1a LZTR

LLIBAaHHOMM € OCHOBHUM TUMOM NYX/IMHU NPU LIBAHHOMATO3i

CknagHoto npobaemoto € NikyBaHHA rniom. ns riiom
Ta IHWKWX NYX/IVH CAif, PO3INAHYTU XipypriyHe NiKyBaHHA,
pagionoriyHe nikyBaHHA, XimioTepanito Kap6onnaTtu-
HOMOM, BiHKPiCTUHOM, BiH6/1aCTUHOM, ipUHOTEKaHOM
i aBacTuHom (6eBaumsymabom) [12, 38, 70]. XBopi Ha
H®1 3 M3LU noBuHHI 6yTH Nig Harnsaom odTanbmonora.
Ha »kanb, He icHye dakTMUHOro nikyBaHHs 3L, sike 6 3a-
nobirno abo nosepHyno nopyweHui 3ip [38]. Y pasi pos-
BUTKY CYA0M CANiZ NPOBOANTM Bi3yasi3aLito MO3KY i KOH-
Tponb HeBponora [4, 20]. 3L 3a3Bnyait 6e3cMMNTOMHI
Ta KNiHIYHO cTabinbHi, XipypriyHe NikyBaHHA HeobXiaHe
NVWe 3 KAIHIYHO 3HAYyLWMM POCTOM i MPOrpecyryoro
BTpaToto 30py, abo ANA BUAANEHHA BENUKUX opbiTanb-
HUX NYXIMH, NPY KOMNpeCii 3-ro WayHO4YKa 3 BTOPUH-
Hoto rigpouedanieto. B nikyBaHHI rniom BMKOPUCTOBY-
I0Tb TapreTHy Tepanito (cenymeTuHib, TpamerTiHib), ska
€ anbTepHaTMBOlo XimioTepanii [3, 43, 44, 66, 67]. Yuc-
NeHHi poboTM NPUCBAYEHI NiKYBaHHIO HEMPOMATUYHOTO
6onto y aitelt Ta gopocamx 3 HP1 [8, 71, 72].

NpomeHeBa Tepania MNpM OMNTUKO-TINOTANAMIYHUX
rNioMax BUMKOPUCTAETbCA NpPU MPOrpecyBaHHi npoueca,
ane He 3aBXAW pekomeHaoBaHa aitam 3 HP1 yepes nig-
BULLEHY MMOBIPHICTb PO3BUTKY BTOPUMHHMUX 3/10AKICHUX
nyxaunH [42]. Ha cboroaHi icHytoTb HOBILWi MeToau onpo-
MiHEHHA, TaKi AK NPOTOHHA Tepania Ta CTepeoTaKCMYHa
pagioxipypris [42, 67], AKi MOXyTb CTaTW NOTEHLiNHUMM

BapiaHTaMu NliKyBaHHA Y MabyTHboMy nauieHTiB 3 HP1
i F3LL.

[na nikyBaHHA LWKIpHUX ypaXKeHb 3aCTOCOBYETbLCA
AepmaTtosoriyHa gonomora. MauieHtam 3 HO1 i3 wkip-
HUMKU H, AKi pocTaBnAloTb NauieHTy AuckomdoprT,
pPEKOMEHAYETbCA XipypriyHe BUAANeHHA. BuaaneHHA
NPOBOAUTLCA Pi3HUMM cnocobamu: BUAANEHHA J06po-
AKICHUX HOBOYTBOPEHb LUKIpU METOA0M eNneKTpoKoary-
nAuii, nazepHoi Koarynauii, KpiogecTpyKuii, BUCIYEHHAM
HOBOYTBOPEHHSA, BUAAIEHHA PaZiOXBUIbOBMM METOA0M
[73].

MauieHTn 3 HO1 NOBMHHI LWOPIYHO NPOXOAUTH pery-
NAPHI 0pTanbMONOriYHiI, HEBPO/OTIYHI, 4ePMATONONIYHI,
opToneAMYHi, XipypriyHi, Ta iHWi o6cTeXKeHHs. PU3MK Ha-
ABHOCTI FNiOMM 30pOBOro HEPBY HalbiNbLLWIA ¥ AiTel A0
7 pokiB. OCKinbKKM AiTN paHHbOrO BiKY HE CKap»KaTbCA Ha
BTPaTy 30pY, yci Aitn 3 HP1 noBUHHI NnpoxoauTn odTanb-
MOJIOTiYHE cnocTepekeHHs Wwopoky [8, 15]. Aitn 3 HP1
MalTb MPOXOAUTU LLOPIYHI opTOneanyHi ornagun. B ni-
KyBaHHi CKonio3y BuKopucToBytoTb JIPK, KopceTn abo,
y TAXKMX BMMagKax, XipyprivHe BTpyyaHHa [4, 20]. Me-
TOOAOM BMOOPY, NMPW NiKyBaHHI NCeBA0apPTPO3iB KiCTOK
rominKku, wo chopmysannca, € octeonsactnka (ayto- i
anoTtpaHcnnaHtatamu). MPT yepena Ta xpebTa cnig npo-
BOAUTU KOXHi 2-3 pOKMK, NOYMHatoun 3 10-piyHOro BiKy.
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PucyHok 1 — MauieHTKa K. 65 pokis. Helipodibpomu pi3HMX AiNAHOK Tina.

3a gitbmn 3 HO1 noBuHeH 6yTn gornag keanidpikosaHoro
LMTAYOro optoneaa.

MauieHT 3 HO1 NOBMHHI NPOXOAUTU LWLOPIYHO 06-
CTEXEHHA CepLeBO-CYAMHHOI CUCTEMMU Y AOCBIAYEHUX
Kapaionoris, cnig npoitn ExoKl Ta Bisyanisauito Hup-
KOBWX apTepii, EKT [4, 8, 20]. EkcnepTn pekomeHayTb
popocanm 3 HP1 wopiyHMIA CKPUHIHT rpyaen i3 3acTo-
cyBaHHAM Mamorpadii [8, 15]. PerynapHi Bisyanisytoui
ob6CcTeXKeHHA HeobXiaHI ANA KOHTPOKO HAABHOCTI HOBMUX
NyX/IMH | CBOEYACHOTO 3BEPHEHHA [0 OHKO/0ra 3 0Co-
6/MBMM aKLEHTOM Ha MpoTupakosy Npodinaktury [4,
20]. leHeTMYHe TecTyBaHHA € KOPUCHUM A/1A MaLiEHTIB,
AKi He BiANOBIgalOTb AiarHOCTMYHUM KpuTepiam NIH,
Moro cnig nponoHyBaTh nauieHTam 3 HO Ta Bcim poau-
Yam NepLIoro CTyneHs, BOHO A03BOJIAE NOCTAaBUTM OCTa-
ToYyHuM aiarHo3 HP1 [8, 19, 74].

Jlo Bawoi yBarn HafJaeEMO BAaCHE CNOCTepPEeXKeHHA,
KNiHIYHWIM BMNaaok. MauieHTka K. 1965 p.H, 65 poki..
18.02.2024 3BepHynaca A0 TepanesTa NPUBATHOIO Me-
OWUYHOTO LEeHTPY M. |pniHb 3i cCKapramm Ha BUCOKMUI apTe-
pianbHUIA TUCK, cnabkicTb. 3a3HayYeHi cKapru Bigmivae 3
rpygHa 2023 p. [lo nikapis He 3BepTanaca, € BHyTPiWHbO
nepemiweHoto ocoboto 3 XepcoHa. AmbynatopHa me-
[MWYHa KapTa BiacyTHA.

JiaeHo3: TinepToHiyHa xBopoba 2 cT., 2 cT., linep-
Tpodis niBoro wayHouka. Pusuk 3. FinepToHiYHUN Kpn3
Big 12.02.2024. HabyTa Baga cepusa (CTeHO3 aopTasibHO-
ro KnanaHa?). KopoTkosopicTb BMcoKoro ctyneHto OD,
YCKNagHeHa KaTapakta. KopoTKo3opicTb BMCOKOro CTy-
neHto OS, He3pina KaTapaKTa. IHBanig 2 rpynu no 3opy.
JlokanisoBaHa igjionaTnyHa eninencia. Heipodibpoma-
T03 1 T!N.

AHaMHe3 30x80pr08aHHA: XBOpOt paxye cebe 3 8
POKiB, KONM MOYaB NporpecMBHO Magatu 3ip. foctpoTa
30py 3HMMKEHa Ha 060X o4ax, CTyMiHb KOPOTKO30pPOCTi
CKnagae 24 antp. 3a OCTaHHI POKM Ha nNpaBe OKo 3ip
MalixKe BTpayeHuid. Y Biuj 11-12 pokiB cTaBca nepwni
Hamag, eninencii 3 nonepegHbOK aypoto, AKa NPoABAA-
nacA HEMOXUBOCTIO BCTATU HA HOMW Ta rosopuTu. lNepi-
OAMYHICTb HAaMaAiB PeECTPyBanaca 3 4acToTor 1 pas Ha
MicAub. byna NpoKoHcynbTOBaHa HEBPOMATO/IOTOM, BU-
CTaB/IEHO AiarHo3 /I0Kani30BaHa igionaTUyHa eninencis.
[aHHi Wwoao cryneHa eninentoreHHOI 30HM KOpU rON0B-
HOrO MO3KY, e iHILiloTbCA Hanagu, AKi KopenwTb 3
eninenToreHHMMm ypaxeHHAM, BTpayeHo. lNonepegHi fo-
KYMEHTU LLOAO MeAMYHOro 0bCcTexXeHHs BiaCyTHI yepes
BiCbKOBI Aji Ha TepuTopii YKpaiHu. B wkoni BiactaBaHb
B HaBYaHHI He BM3Ha4vana. lNepLi 3MiHM LWKIPHUX NOKPO-
BiB 3’ABM/IMCA Nif, 4Yac BariTHOCTi y 29 poKiB y BUrAgi

nnam café-au-lait. Mepwa Ho, sKa € OCHOBHOM KAiHiY-
HOI O3HAKOK 3axBOptoBaHHA, Byna soKasnizoBaHa Ha
KMBOTi. HapocTu cnoyaTky 6ynmM nooAmnHOKI, a 3 Yacom
novanu 36inblIyBaTUCA AK B Ki/IbKOCTI, TaK i B I0Kanisa-
LLiT, Bpa*Katoum HOBI AINAHKM LWKIPU — PYKKU, HOTU, CINHY
Ta 06/1m4ua. bynu pisHoro posmipy, Ha AoTUK 6esbonic-
Hi, M'AKi, MakcuMmanbHUn po3mip ao 13-15 mm. Jeski 3
HUX 3 Yacom 36inbluyBanmca B po3mipax (puc. 1). Miguac
nepuwoi BariTHocTi 6yno BuctasneHo agiarHo3 H®1. Ci-
MeWHNI aHaMHe3 0OTAXKeHUI, cepes, poaudis | cTyneHs
crnopigHeHoCTi y maTepi 6yan Taki K cami 3MiHW LWKiPHUX
NoKpOBiB. [eHeTUYHE [AOCNIAKEHHA He MpPoBOAWM/IOCA.
MNocTiltHO Ha npoTasi 20 pokis Nnpuimae gudeHin 117mr
(1 Tab.) Ha moby, ocTaHHi 10 pokis 58,5 mr(1/2 Tab.) Ha
[o6y. oo posmiuweHHsa ¢oTo byna oTpumaHa iHpop-
MOBAHa 3roZia NaLieHTKN.

TepaneBsT (Big 18.02.2024). 3aranbHuUlA cTaH 3ag0-
BibHMI. 3picT 150 cm, Bara 45 Kr. Mexi nereHb He 3mi-
HeHi. [luxaHHA Be3uKynapHe. Mexi cepusa po3LIMpeHi
BNiBO. TOHM cepuA PUTMIYHI, NpurayweHi, akueHT |l ToHa
Haj, aopTOlo, CUCTONIYHMI WyM Ha BepxiBui. CaTypauia
KMCHIO B KpoBi — 97%. YCC — 96/xB, AT — 198/96 mm pT.
cT. *uMBIT Npu nanbnauii m’aKMi, NeviHka, cenesiHka He
BMUCTyNaloTb 3 Nig, Kpato pebepHoi ayrn. BUNnoporKHeH-
HA, Aiypes 6e3 BiaxuneHb Big HopMmu. MpusHayeHi niku:
Ko-npeHeca 1ab. 8 mr/2.5 mr/1 pa3 Ha A06y; KoHKop 2,5
mr/1 pa3 Ha goby nig KoHTponem AT. 3anpornoHOBaHO
NnaaH 0bCTeXKeHHA: KNIHIYHUI aHani3 Kposi, TupeoTpon-
HUl ropmoH (TTT), rnikoBaHuMIi remornobiH, rioKosa
KpOBi, HWPKOBI, Me4yiHKOBi MpPobwu, 3arafibHUI aHani3
ceuyi, EKI, ExoKI, Y3/[ opraHiB 4YepeBHOi MOPOXKHUHMU,
HUPOK, Y3/l wutonoaibHoi 3a1031. KoHcynbTalis Kapai-
o/fi0ra, AepmMatosora, Hespoaora/eninentonora.

O6cTerKeHHs. 3aranbHWii aHanis Kposi: Er — 4.81
T/n., Hb — 133 r/n., KN = 0,9., remaTtokput — 42.6 %.,
L—7.08 [/n., T — 235 [/n. Heitpodinun (n/a — 3%, c/a
— 65%) — 68%, nimpountn — 27%, MmoHoUUTU — 3%, eo-
3nHodinn — 2%. WWOE — 33 mm/roa. BioximiuHi aHani-
31 KPOBi: KpeaTuHiH — 82 mKmosb/n (Hopma 44,0-80.0
MKMO/b/n), ceyoBuHa — 11.6 mmonb/n (Hopma — 2.76-
8.07 mmonb/n), ceyosa KucnoTta—379 mKmonb/n (Hopma
142,8-339,2 mKMoAb/n), acnaptatamiHoTpaHchepasa
(ACT) —11.9 (Hopma go 32 Oa/n), ramma-rayTaminTpaH-
cdepasa (ITT) — 189 Oa/n (Hopma 6,0-42,0 Oa/n), ana-
HiHamiHoTpaHcdepasa (ANIT) — 16,7 Oa/n (Hopma Ao
33 0a/n), nykHa ¢docdaTtasza (/1d) — 190 Oa/n (Hopma
35-104 Og/n), 6inipy6iH 3aranbHuit — 15 mkmonb/n
(Hopma 0,5-20,58 mKkmonb/n), 6inipy6iH npamuin — 1,8
MKMoOAb/n (Hopma <5,0), 6inipybiH Henpamuin — 13,2

56 ISSN 2077-4214. Bichuk npo6nem 6ionorii i Meguumnm — 2025 - Bun. 1(176) / Bulletin of problems in biology and medicine - 2025 - Issue 1(176)

https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/



ornaAaun NITEPATYPU / LITERATURE REVIEWS

T e Ncseores aue Ay L BTLoR ML TacaR T TR ST
—_— : : .- SEEE| 9 11
COMEN mEEE tRES-s imame ussns Ezies is . N
=9 { i i Hi fk
I — L_fmﬂ.'-“_._a—w—‘\..".,_,-f—a\l'..__ﬁ—l VI 1] = i
e | [ ] | : 3
| I 1 I 1 ! 4l bt B S R I |
b < ol I:——u"\.-r}_._r-——"\f;_f‘—-‘x.lhm.ﬁ_f——"‘w' o - | - — \‘_
'ILH_“'"H'.(_‘_M—‘J‘ If""-—-—.flf"—‘—--u—“n""s—-_f-'lf-u-__ = e  Frdl 4 :
: l,, { { 1 'NHT.—....._ —— T
L] 't — == — T
TR 3 ‘ |\~'—“‘h‘f‘-"‘“"""f-*"" 2 1=t | By F =
1] | ] k53 - g
|| B 1t il ,I,“i pE
_[La-n—r'\..{._xw—’\-i_t_r-"%—d—"\ }-—"‘rj'
|EHE T; f [l =
,E._J\.'L_,,-L-AJ MMMM@“ B ity | fi B
1 - ] = :
B g I B

PucyHoK 2 — Enektpokappaiorpama nauieHTku K. 65 pokis.

MKMOAb/N (Hopma <16,2 MKMOoAb/n), 6iNoK 3aranbHuii —
81.0 r/n (Hopma 66,0-87,0 r/n), rnikoBaHuit remornobin
(HbA1c) —5,14% (Hopma 4-5,6%). 3aranbHuit aHani3 cedi
— B MeXKax Hopmu. EKT (Big 23.02.2024): CuHycoBa Ta-
Xikapgifa. BiaxmneHHA enekTpu4HoI Bici cepua Bniso. [i-
neptpodin fiBoro wWayHouka (puc. 2).

ExoKr (Big 23.02.2024): nnowwHa Tina 1,42 m?; aia-
MeTp aopTu — 2,7 cm (Hopma <3,7 cm); AiameTp niBoro
nepeacepas (/M) — 3,8 cm (Hopma <4,0 cm); iHAeKc 06’e-
My J1N — 40 (Hopma 2216 Ma/m?); KiHLEBO-AiaCTONIUHMIA
po3mip (KAOP)—5,27 cm (Hopma 3,9-5,3 cm); iHaekec KOP/
naouwmHy nosepxHi tina (MNT) — 3,7 cm/m? (Hopma 2,4-
3,2 cm/m?); iHaeke KAP/3pict — 3,5 cm/m (Hopma 2,5-3,2
CM/M); TOBLIMHA MIMKLLINYHOUYKOBOI NepeTuHKu — 1,12
cm (Hopma 0,6-1,1 cm); TOBLUMHA 3aHbOI CTIHKM NiBOTO
wnyHouka — 1,18 cm (Hopma 0,6-1,1 cm); maca miokap-
Aa nisoro wayHoyka (MMJLWL) — 284,93 r. (Hopma 67-
162 r.); ingekc macn MMJILL — 200,65 r/m? (Hopma 43-95
r/m?); dpakuia suknay — 74% (Hopma 53-70%).

3akntoueHHA ExoKr: MNiasuuieHa exoreHHicTb CTiHOK
aopTn. ®ibpo3 cTyNOK aopTanbHOro KnanaHa. MoTtos-
LWEeHHA A0 6 MM, KPUXANICTb», MOMIpHE NoAicermeHTapHe
nponabyBaHHA CTY/IOK MiTPa/IbHOrO KnanaHy — NepBuH-
HUI Mponanc, MiKcomaTosHa gereHepauia. MiHimanb-
Ha aopTasibHa HeZoCTaTHICTb. MNomipHa miTpanbHa He-
[OCTaTHICTb (CTPYMiHb EKCUEHTPUYHMI). TpUCTynKoBa
HeaoCTaTHICTb 1 cT. Po3wmnpeHHa niBux BigAainis cepua.
EKcueHTpuyHa rinepTpodis miokapaa NiBOro LWAyHOM-
Ka. BikoBi 3MiHM ZiacToniuyHOT PpyHKLT NiBOro WayHOUKa.
3aranbHa Ta IOKaNbHA CKOPOTAUBICTb MiOKapaa NiBoro

S5-1/Adult

K.65p
Philips Medical

TepanesT (Big 23.02.2024). AiaeHo3: Helpoodibpo-
maTo3 1 tun, FinepToHiyHa xBopoba 2 cT, 2cT. Pusmk 3.
MepBMHHUI MNponanc CTYAOK MITPasbHOro KhaanaHa.
MikcomaTo3sHa pgereHepauia. MiHimanbHa aopTanbHa
HeaoCTaTHICTb. [MomipHa miTpanbHa HegocTaTHiCTb. [i-
neptpodina NiBOro WayHoYKa. KopoTKo30picTb BUCOKOTO
CTyNeHlo, ycKnagHeHa KaTapakta OD. KopoTkosopicTb
BMCOKOro CTyneHt, He3pina Katapakta OS. IHBanig 2
rpynu no 3opy. JlokanisosaHa igionatuyHa eninencia.

CTaH nauieHTKM NoKpaLwmBea, BigMmiyae ctabinisauy,ito
apTepianbHoro T1cky, AT — 130/80 mm pT.cT. Ha ocHoOBI
BMKOHAHOIO OBGCTEXKEHHA He BWAB/JEHO MOKa3aHb AN
KapAioxipypriyHoi KopeKuii Bag cepus HanbanKumum
yacom. PekomeHpgosaHo: KoHTponb AT, noganblue cno-
CTEpEXKEeHHs Ta A006CTeXKeHHA — Helposisyanisauis
MO3KY 3a gonomoroto MPT, ornag, okynicTa.

TakMM YMHOM, 33 AaHUMKM OrnAgy, Ha GOHI cnaako-
BOCTi MO NiHil MaTepi, y NaLiEHTKM By KNiHIYHI 03HAKM
H®1 tnny, a came, Ho, HaaBHICTb NAAM Ha WKipi KONbO-
py «KaBa 3 MO/IOKOM», KOPOTKO30PICTb TAXKKOrO CTymne-
HA, enifencia, BpoAsKeHa naTonoria cepua.

JaHni KNiHIYHMIA BUNAZOK YiTKO MPOAEMOHCTPYBaB
BCHO CK/IAAHICTb AiarHOCTMYHOIO NOLWYKY CKNAAHOI cnag-
koBoi natonorii HP1. AHani3 mo4yaTKy 3axXBOPHOBAHHA,
B HAWOMYy MNPWKAALi: HU3bKWUIA 3picT, MporpecyBaHHs
KOPOTKO30POCTi Ta PaHHi NpoABM enifencii, HAWTOBXYE
Ha AYMKY Npo MOEAHAHHA NaTOAOTii AK NPOAB €EAUHOTO
CKNaZHOro CnafKoBOro 3axXBOPHOBaHHA, WO noTpebye
KOMaHAHOro NiKapcbKoro nigxoAy Ha eTanax paHHbol
[OiarHOCTUMKM, KOMW BPOAMKEeHa MaTo/oria MiTpanbHOro
KnanaHa 6yno giarHoctoBaHo anwwe y 65 pokis. KomaHa-

TIS0.6 MI 1

K.65p
Philips Medical
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86-1/Adult

PucyHoK 3 — Exo-KI nauieHTku K. 65 poKiB: A — lporuH cTyNoK miTpanbHOro KaanaHy 3a ¢ibposHe Kinbue 6inbwe 4 mm.
MapacrepHanbHa No3uia No Aosriii Bici; b — MPOrMH CTYN0K MiTpanbHOro KnanaHy 3a ¢pibposHe Kinbue 6inbwe 5 mm.
AniKkanbHa 4-Xx KamepHa BepXiBKOBa No3uLis.
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PucyHok 4 — MauieHTKa K. 65 poKiB. ToBLMHa NepeaHbOi CTYNIKM MiTpanbHOro KnanaHy 6.1 cm: A — napactepHanbHa No3uLia No KOPoTKii
Bici Ha piBHi MiTpanbHoOro knanaHy; b — AnikanbHa 4-x KamepHa no3uLin.

Philips Medlcal

PucyHok 5 — MaujeHTka K. 65 pokis. HegocTtaTHicTb aopTanibHOro, MiTpasbHOro knanaxis: A — MomipHa, 2 CT. HeA0CTaTHICTb MiITPaNbHOTO
KnanaHy (CTpymiHb eKcLeHTPUUHMA); b — MiHiManbHa 1 cT. HeA0CTaTHICTb A0PTANIbHOTO K/anaHy.

He MUC/IEHHA MOX/IMBO MO0 6 AaTV MOM/MBICTb Naui-
€HTL,i 3an06irTM NPOrpecMBHOrO NaAiHHA 30py i MalixKe
NoBHil cninoTi, AK6M HyN0 3aNPONOHOBAHO CBOEYACHE
npu3HayeHHA 6Ginbll AeTaNbHOro OOCTEXEHHS, BWKO-
puctosytoum MPT ronosu, nornmnbaeHuii optanbmono-
rYHWI Ta HEBPOOTIYHWUIM AiarHOCTUYHMUI NOoWyK. JaHui
KNIHIYHWI BMNAAOK MPOAEMOHCTPYBAB 3HAYEHHA PONi
KoopauHatopa HP1, Ak ronoBHOro cnewianicta B Harns-
Ai 33 AiarHOCTUYHUM MapLUPYTOM NaLeHTA, AKOro, Ha-
»Ka/b, He iCHYe B 6araTbox KAiHIYHMX YCTaHOBAX.

BucHoBKM.

HelipodibpomaTo3 € cepiosHoto npobnemoto cy-
YacHoi meamuMHN. HaaBHICTb YiTKMX Ta 3pO3yMIinux ai-
ArHOCTUYHUX KpUTepIiiB, CMiBAPYKHICTb NliKapiB Pi3HMUX
crneuianbHOCTElM, CTBOPEHHA MyAbTUAMCUUNAIHAPHOI
rpynu, 3a7ly4eHHs eKcnepTa-KoopAMHaTopa A0 npouecy
AiarHOCTMYHOIO NOLWYKY ANA HanpaBAeHHA NALEHTIB Ha

[0AaTKOBI 0BCTeXKeHHA Ta A0 cheuianicTis, HeobxiaHi
ONA CBOEYACHOrO BCTAHOBNEHHA AiarHo3y, NiKyBaHHA i
nonepeaeHHA ycKnagHeHb. EkcnepTom-KoopauHaTo-
poM Uj€i pigKicHOT XBOpobyu NoBUHEH byTu neaiatp abo
TepanesT, Y4 CIMEMHWUI NiKkap, Big AKMX NOTPebyoTbeA
rNMMOOKi 3HaHHA KMiHIYHMX 03HaK HO Ta npoBeaeHHA pe-
TeNIbHOI AndepeHLiMHOT AiarHOCTUKM.

MepcneKkTMBM NOAANbLUNX AOCNIAMKEHD.

BpaxoBytoun, wo H®P € AiarHOCTUYHO CKAAZHOM
CMaZKOBO NATO/ONIED 3 YParKEHHAM YUCAEHHOT KiNlbKO-
CTi OpraHiB i cuctem, 3 NigBULLEHNUM PU3UKOM PO3BUTKY
3M10AKICHUX NYX/INH, NJAHYETbCA Nofanblue nornnbneHe
BMBYEHHSA LiEl Npobaemu, onTMmisauia anroputmy aia-
FHOCTMKMW, AidepeHLiasbHOi AiarHOCTMKKM Ta iHAMBIAY-
aNbHOro MiaxoAy A0 NiKyBaHHA. MPOAOBKYETLCA NOLIYK
HOBUX MeToAjiB NiKyBaHHA HO Ta Ginblu epeKkTUBHUX Na-
TOreHeTUYHUX Npenaparis.
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PONb MYNBTUANCLMNNIHAPHOIO MIAXOAY HA LUNAXY A0 AIArHO3Y HEMPO®IEPOMATO3 1 TUMY B MNO-
€AHAHHI 3 BPOAXEHOIO NATOJ/IOTIED CEPLA

KyseBaHoBa M. B., KoHtoweBcbKa A. A., CmupHoBa I'. C., lepacumeHKo B. B., Tno6a M. B.

Pestome. 3rigHo 3 cy4yaCHUMM AaHUMU, HeilpodibpomaTtos TNy 1, paHiwe Bigoma Ak xBopoba ¢doH PekniHrxay-
3€eHa — e CKNaAHa My1bTUCUMHAPOMHA HeMPOLLKipHa CaAKoBa NaToNOriA, AKa 3ycTpiYaeTbea NnpubansHo B 1 Bunasa-
Ky Ha 3000-4000 HOBOHAPOAKEHUX Ta XapaKTEPM3YETLCA NOABOKO MIAM HA LLKiPi KABOBOrO KOAbOPY, MHOXUHHUMM
NyXJIMHamMn nepudepruyHmMX HepBiB Ta IHWMMMK PI3HOMAHITHUMMW AUCNNACTUYHUMM NOPYLUEHHAMM LKipW, HEPBOBOI
CUCTEMMU, KICTOK, EHOOKPUHHMX OPraHiB, CepLEeBO-CYANHHOI CUCTEMMU, AKI MOXKYTb Pi3KO 3HMXKYBATU AKICTb KUTTA
nauieHTa. Llei cuHapom ciMeinHOT NyXIMHKW AiarHOCTYETLCA KNIHIYHO | NepeBaXKHO BPAXKaE LLUKIPY, KiCTKM Ta HEPBOBY
cuctemy. HenepenbadysaHa eBOOL,A, AKA 3a/71€MUTb Bif, BiKy, Ta HEBIAOMMI NPOrHO3 POBAATb Lie 3aXBOPHOBAHHA
CKNaAHUM Ha eTani paHHbOT CTafil A4iarHOCTUKU. 3 KOXHUM POKOM PO3YMIHHSA LLiEl XBOPOOU NPUPOAHNUM YNHOM MNO-
KpaLLYeTbCA, BCe BiNblue TOUHUX MONEKYNAPHUX aHANI3iB CTae AOCTYNHUMW. HalnoWMpPEHiLIOo NPUYMHOK CMepTi
Big HelpodibpomaTosy € 3105KicHa TpaHCPOpPMaLlis HOBOYTBOPEHb, IKa MOXE BUHUKATU SIK B AUTUHCTBI, TaK i B
[0pocaomy Bili. [opMOHasibHI 3MiHK Nig, Yac BariTHOCTI Ta YparkeHHA cepueBo-CyANHHOI CUCTEMU CEPMO3HO BMNAN-
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ornaAaun NITEPATYPU / LITERATURE REVIEWS

BalOTb HA NPOAB HelipodibpomaTosy, L0 MOKe CTaTW BUPILLANBbHUM Ha WAAXY A0 AiarHOCTMKK. Ha ocHOBI niTepa-
TYPHUX AAHUX Ta KAIHIYHOro BMNAAKy LA CTATTA NiAKPECNOE BaXKAUBICTb PAaHHbOI 4iarHOCTUMKM Ta NiKYBaHHA Nig,
KEPiBHULUTBOM MixAMCUMNAIHAPHOI rpynnu, 0cobAnBO Yy BUNAAKY NPOrpecytoyoi BTpaTh 30py B AUTUHCTBI, abo pos-
BUTKY NyXAMH. Kpim TOro, y AOCNIAMKEHHI PO3rNAAAETbCA MUTAHHA BAXK/IMBOCTI 3a/ly4eHHA eKcnepTa-KoopAnHaTopa
HelipodibpomaTosy A0 NpoLecy AiarHOCTUYHOIO MOLUYKY AJ/1A CBOEYACHOTO HAMpPaB/AEHHA MALEHTIB Ha A0AATKOBI
obCTeXKeHHA Ta A0 CnewjianicTiB, AKX HeobXiAHO 3a1y4aT NPU POBOTI 3 KOHKPETHUMM KJIHIYHMMKM NpoABaMM NaLli-
€HTa 3 HelpodibpomaToszom 1 Tmny.
Kntouosi cnosa: HelipodibpomaTtos, naTtonoria cepua, KAiHiKa, AiarHOCTMKA, MiXAWCLMNAIHApHA rpyna.

THE ROLE OF MULTIDISCIPLINARY APPROACH IN THE PROCESS OF DIAGNOSING NEUROFIBROMATOSIS, TYPE
1, IN COMBINATION WITH CONGENITAL HEART PATHOLOGY

Kuzevanova M. V., Koniushevska A. A., Smyrnova G. S., Gerasymenko V. V., Globa M. V.

Abstract. According to current data, neurofibromatosis, type 1, previously known as Von Recklinghausen’s dis-
ease, is a complex multisyndromic inherited autosomal dominant neurocutaneous disorder affecting 1 in 3,000 to
4,000 newborns, is characterized by yellow spots on the coffee-brown skin, numerous peripheral nerve tumors and
other various dysplastic disorders of the skin, nervous system, bones, endocrine organs, cardiovascular system,
which can drastically reduce quality of life of the patient. This familial tumor syndrome is diagnosed clinically and
predominantly affects the skin, bones, and nervous system. Unpredictable evolution, which depends upon the age,
and unclear forecast make this disease difficult to be diagnosed on the early stage. Comprehension of this disease
is improving every year and more and more molecular analyses become available. The most common cause of
death from neurofibromatosis are malignancies, those can occur both in the childhood and adulthood. Hormonal
changes during pregnancy and damage of the cardiovascular system have a serious impact on the manifestation
of neurofibromatosis, which can become crucial in the process of diagnosis. On the basis of literature data and
a clinical case, this article stresses upon the importance of early diagnosis and treatment under the guidance of
an interdisciplinary crew, especially in case of tumors’ development or progressive vision loss in the childhood.
Furthermore, the research tackles the significance of involving a neurofibromatosis expert coordinator in the
diagnostic search process for timely referral of patients to extra examinations and to the specialists, necessary to be
involved, when dealing with specific clinical manifestations in patients with neurofibromatosis, type 1.

Key words: neurofibromatosis, heart pathology, clinic, diagnostics, interdisciplinary group.
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