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[iy6okoyBaskaeMbie KoJuiern!

B Hacrosiiee BpeMs B Poccum 1oj aTHi0il MUHKMCTEPCTBA 3APaBOOXpPaHEHUs HUAET pa3padoTKa
KJIMHUYECKUX PEKOMEH/IAINIA 0 CTaHAapTU3ANUN JiedeOHO-uarnoctudeckoro mpoiecca. Cosnanue
Y BHEJ[PEHHUE KJIMHUYECKUX PEKOMEH/IAIINI 110 JIEYEHUTO IeTell ¢ HEHPOXUPYPrudecKUMU 3a60IeBaHUsI-
MU TTO3BOJTUT HE TOJIBKO YHUMDUITMPOBATD MTPOIIECC JieYeH NS, HO U 3HAYUTETbHO YIYUIITUTD €T0 Ha OCHOBE
TOCJIETHUX JOCTUKEHUI TaHHON 00/1aCT HAYKOIIPOU3BOACTBA. DTO MOTPeOYeT BHEPEHIS HOBBIX MOJI-
XOJIOB B OpraHU3aI¥K JiedeOHO-THaArHOCTUYECKUX, PeabUINTAIIMOHHBIX MEPOIIPUSTUN U ANCITAHCePU3a-
11K ieTeii ¢ 3a601eBaHUSIMU HEPBHOM CUCTEMBI.

B nHacrosiiee BpeMs 110/ pyKOBOICTBOM Accoluariuu Heiipoxupypros PD Bexymmmu crieruaancTa-
MU CTPaHbl (HOPMUPYIOTCS KIMHUYECKUE PEKOMEHIAIINH TI0 JICYEHUIO HEHPOXUPYPIUIECKUX OONbHBIX.
ITH PEKOMEH/IAIINY Pa3MeIeHbl Ha caiiTe acCOMUAIMN [IJIsi O3HAKOMJICHUST 1 BCeOOTIEro 00Cy KACHs
HEeHPOXUPYpPraMu, HEBPOJIOTAMHU, TIeIHaTPaMu, CIIEIUATCTAMU B 00JIaCTH OPTaHU3AIUU 3PaBOOXPa-
HEHUS U JIP. [I7I51 TOCJIeYTOTero YTBePKACHNS Ha 3acelaHNN TIpaBIeHus Accoluaiiim HeipOXupypros.

[Tocsie uX yTBEp:KAEHUS IIaHUPYETCs IyOJNKalus KANHUYECKUX PEKOMEHAAIUI 110 JeTCKON Heii-
poxupypruu B sxypHaJe «Helipoxupyprust 1 HeBpoJIorus 1eTCKoro Bo3pacrar. Pejikosierus npusbiBa-
eT IETCKUX HEHPOXUPYPrOB U HEBPOJIOTOB MPUHSTH AKTHBHOE yYacTue B 0OCYKACHUN CTAaHIaPTOB /[Ha-
THOCTHMKY U JiedeHUst GOJIbHBIX ¢ HEHPOXUPYPTUUECKON MaTOJIOTHEN.
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THE HISTORY OF ENDOSCOPIC NEUROSURGERY DEVELOPMENT

K.A. Samochernikh, W.A. Khachatryan

A.L. Polenov Russian Neurosurgery Research Institute, St. Petersburg, Russia

NCTOPUA PASBUTH S D9HTOCKOIINYECKO HEMPOXUPYPTUU

K.A. Camouepnbix, B.A. Xavarpsu

PHXWU um. npod. AJL. TTonenosa, Cankr-Ilerepoypr, Poccust

History is a philosophy teaching by
examples.

Fukidid

Not to know what happened before
you were born is to be a child forever.
Cicero

Despite the variety and thoroughness of pub-
lications on the history of neuroendoscopy de-
velopment, yet it is necessary to make additions,
allowing to define the priorities and to acquaint
with this subject, studied by both foreign and our
country authors.

Actually, the neuroendoscopy or endoscop-
ic neurosurgery is a modern rapidly advancing
disciplinary, but its background was the develop-
ment of the general neurosurgery.

The data about the possibility to found a
branch of medicine, «examinations of human cavi-
ties» through natural ways and small accesses, de-
scribed in the works of Philipp Bozzini — a Ger-
man scientist, who was Italian in origin [24].

In Germany (Frankfurt), in 1805, he created
the first endoscope, in which the light from a can-
dlepassed through a system of mirrors, located at
an angle of 45 degrees. Ph. Bozzini called his de-
vice Lichtleiter (fig. 1, b).

The scientist carried out an endoscopic inter-
vention under directed light, using artificial light-
ing provided by a candle and a system of mirrors.
He applied this method to visualize the urethra
and rectum (Bozzini Ph., 1806) [24].

Well after the idea and method of Philipp
Bozzini used by other investigators, who made
efforts for innovations, especially for the light

sources. Particularly, in 1879, T. Edison suggested
an incandescent lamp, and Maximilian Carl-Fred-
erick Niche designed an original cystoscope to re-
move stones from the bladder [43].

It is known that M. Niche studied medicine
at the Universities of Heidelberg, Wiirzburg and
Leipzig. In 1874, he got his doctoral degree. Dur-
ing the 1880s, Niche established private urologi-
cal hospital in Berlin and was a professor of uro-
logy at the University of Berlin. Specializing in
the study of kidney and urological problems, to-
gether with Viennese instrument maker Joseph
Loiter (1830-1892), they started and were able
to develop a cystoscope, at the time this device
used in diagnostics of bladder diseases. Calling it
«Niche-Loiter cystoscope», first publicly demon-
strated in 1879. They used electric heating plati-
num wire for lighting, ice water for cooling and
telescopic lenses for visualization. The innova-
tion of T. Edison incandescent lamp further al-
lowed to improve cystoscope, and in 1887, Niche
constructed a device that is no longer needed in
the cooling system. Continuing to work hard to
improve the device, in 1887, here placed plati-
num wire by a lamp, and later he was the first,
who set in endoscope a lens to magnify the vi-
sualization. Later the device was modified by
T.A. Stellate (1892) and was applied in various
fields of medicine [43].

Actually, the new direction «general endosco-
py» was established in this period, which started
to apply in neurosurgery too. In 1909, one of the
founders of neuroendoscopy, E. Doyan published
a paper about endoscopic access method and tri-
geminal nerve root transection in trigeminal neu-
ralgia. Nearly in this period, American surgeon-
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Fig. 1. Ph. Bozzini’s (1773-1809) in 1805 (a); the pic-
ture of the endoscope «Lichtleiter» created by him (b)

Puc. 1. ®oro Dumunmna Bosunu (1773-1809) (a)
1 coszantoro um sugockona «Lichtleiter» (b)

urologist V. Lespinasse in 1910 carried out vas-
cular plexus electrocoagulation in two children
using pediatric cystoscope. This method, which
was developed by author in 1913, then thorough-
ly described by L. Davis (1936), who made some
corrections in it [27].

However, this procedure that time was not
applied widely, because of absence of necessary
appropriate appliances. In particular, the endo-
scopes were large, with poor lighting and narrow
visual field. All these embarrassed the intraopera-
tive visualization and did not allow to accomplish
the procedure.

Further advancements in neuroendoscopy
connected by the name of outstanding physician
W.E. Dandy (fig. 2, b). Developing V. Lespinasse’s
ideas, in 1918 and later he extirpated the lateral
ventricles choroidal plexus for the treatment of
hydrocephalus. In further improving this meth-
od, he actually found the basic direction of the
modern neuroendoscopy. Particularly, in 1922,
he developed a concept of ventriculocysternosto-
my, by the mean of third ventricle floor perfora-
tion to treat patients with occlusive hydrocepha-
lus (four cases). Nasal dilator, which was insert-
ed into Monro’s foramen in first patients, later the
author in his fifth patient it exchanged by opened
Kelly cystoscope. First W.E. Dandy applied the
term «ventriculoscopy». Unfortunately, he was
not been satisfied by the results of these five ope-
rations, and indeed, as it turned out later due to

Fig. 2. M. Niche (18" September 1848 — 23" Febru-
ary 1906) in his laboratory (a), Walter Edward Dandy
(1886—1946) (b)

Puc. 2. M. Hurue (18 cenrsa6ps 1848 — 23 despas
1906) B cBoeii mabopatopun (a), B.3. Henau (1886—
1946) (b)

Fig. 3. TJ. Putnam, 1934 (a) and A. Dereymaeker
(1916-1988) (b)

Puc. 3. T.JI. Ilatuem, 1934 (a) u A. [lepetimexep (1916—
1988) (b)

development of cortical collapses, which in its
turn caused by emptying of ventricles [28].

To avoid such complications, 12 year later Tra-
cy J. Putnam (1934) (fig. 3, a), and then John
E. Skaff (1936, 1952, 1971) used the principle of
electrocoagulation under water and were able to
achieve good results, as A. Dereymaeker (1961)
and Feld (1956, 1957, 1958) a little bit later did.

However, this operation gradually became
non-popular, due to development and adoption
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Fig. 4. William Jason Mikster (1880—1958), 1951 (a)
and J. Lawrence Pool (b)

Puc. 4. Yunbsam [Ixeiicon Mukcrtep (1880—1958),
1951 r. (a) u Ix. Jloypesc Iy (b)

various systems of CSF draining in hydrocephalus
(CSF-shunting operations), which subsequently
turned out to be less traumatic, and even in some
cases more effective methods for the treatment of
hydrocephalus. In addition, nowadays these ope-
rations are indispensable for the treatment of non-
resorptive hydrocephalus.

The next notable scientist among the found-
ers of neuroendoscopy is considered to be William
Jason Mikster, who was born in 1880, graduat-
ed from Harvard medical school in 1923 and was
a surgeon by birth.

It is believed that in 1923 he described endo-
scope application as a diagnostic method in a pa-
tient with internal hydrocephalus. At the same
time in this patient coagulation of choroidal plex-
us and IIT ventricle floor perforation were carried
out.

February 6, 1923 Mikster for the first time per-
formed that operation under endoscopic control
(using urethroscope). Where in the manipulation
lasted up to three hours or more, which then was
described by him in Boston Medical and Surgical
Journal [42].

Later, in 1934, Mikster and his colleague Jo-
seph S. Barr published a paper on neurosurgical
correction ofthe intervertebral disk in The New
England Journal of medicine. This paper basically
changed views on radiculitis. At the time Mikster
attributed to his contemporaries as a person, who

was able to specify the role of the intervertebral
disk in this pathology [42].

Lifetime endoscopic morphology stimulated
new age of development of neuroanatomy. In this
period, the first works about morphometry and
CSF space endoscopic visualization in children
we meet in the works of EC. Grant and T. Fay in
1923-1925. Particularly, in 1923, in the clinic of
Charles Frazier, the University of Pennsylvania,
a cystoscope was used to visualize CSF spaces in
newborns with hydrocephalus, getting the first
photographs of the ventricular system (Fay T,
Grant EC., 1923).

At the beginning of the 1930s, W.E. Burman
(1931) used arthroscope to study vertebral chan-
nel content in cadavers. The results of these stud-
ies thenwere published in_Journal Bone Joint Sur-
gery [25].

Later, in 1936, an anatomist of Columbian Uni-
versity (USA) Elias Lincoln Stern (1899-1966)
studied the possibilities of endoscopic technique
application to manipulate in vertebral channel.
His first studies he was carried out on cadavers
too using endoscope for the spinal column (spina-
scope) [63].

Nearly at the same time, in 1938, J. Lawrence
Pool, who was a scientist from Columbian Uni-
versity, was engaged in the study in analogous di-
rection.

In 1936, doctor J.L. Pool had already got ad-
vanced training course in neurology, the neu-
rological institute of the New York, developed
a <«myeloscope» allowing to visualize the nerve
roots on the level of the lower spinal channel to
see the damage of roots, caused by intervertebral
disk and tumor or large vascular anomalies. Lat-
er he described morphological features of the dis-
tal segment of the spinal channel, based on en-
doscopic visualization and the studies of the spi-
nal cord conus and epiconus. In a photography
(fig. 4, b) J.L. Pool is 86 years old, at the time he
demonstrated one of his last observations of spi-
nal arachnoiditis, intervertebral disk hernia, as
well as spinal cord neoplasms. The results of these
studies later were published in the journal Archive
of Neurology Psychiatry with the name of «Direct
visualization of dorsal roots of the cauda equina
by “myeloscopy”s» [52—54].
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Later whole series of authors dedicated their
works to endoscopic study and improvement of
technique in operations on spine and spinal cord.
Particularly, in 1969, Y. Ooi and N. Morisaki in
Japan published their works on intrathecal spinal
neuroendoscopy [41, 45-51, 58, 59, 61, 63].

Further Olinger and Ohlhaber, in 1974, had al-
ready presented thin fibroendoscope, which could
be inserted through the lumbar puncture needle.
The authors described spinal endoscopy in 50 dogs
and 6 cadavers. Subsequently, both of them and
their followers started to apply the fibroendo-
scope to make chordotomy and risotomy, anatomi-
cal verification of spinal spaces and to manipulate
disks [20-23, 38, 41, 44, 45, 53, 56, 57, 60, 62].

In 1954, the works of J. Forester and Vulmer
dedicated to light sources, gave an opportunity
technically to improve endoscope, including the
materials using to make it. Therefore, further im-
provement to light sources and endoscope sizes
decrease were obtained. A principle was adopted
according to which the light source was not at-
tached to distal end of endoscope any more, as
was before, but placed in separate case, where the
light intensiveness would be changed at will. In
this setting, the thermal effect was minimal [18,
27, 64]. The light was transmitted to endoscope
through a narrow silicon tube (fig. 5).

This technical improvement allowed to film
and take photography, and used by Guiot Gerard
to extend the capabilities of «modern» endoscope
in neurosurgery.

G. Guiot was borne on 19" January 1912 in the
small town of Fourniers, North France. Despite his
musical propensity, the attraction to medicine was
significantly stronger. After finishing his study in
Paris, he for along time worked with the famous Pro-
fessor Clovis Vincent becoming his pupil and like-
minded person. In 1954, G. Guiot found the depart-
ment of neurosurgery at Hospital Foch (Suresnes,
Paris), where he established the first system of «full-
time» in France. During working at Hospital Foch,
he introduced new methods: ventriculoscopy, ven-
triculocysternostomy by using neuroendoscope for
the treatment of Sylvian aqueduct stenosis; stereo-
tactic technique with electrophysiological control
in the treatment of movement disorders; new ap-
proaches to thoraco-cervical spine.
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Fig. 5. The scheme of the universal endoscope, present-
ed by Forester and Vulmer

Puc. 5. Cxema yHIBepCAIbHOTO SHIOCKOIIA, IPEICTAB-
nennast Mopectbe 1 BysnbMbepom

Fig. 6. G. Guiot, 1968 (a), Michael L.J. Apuzzo (in 1986)
(b)

Puc. 6. Kepap Tuiio, 1968 r. (a) u M. JI. 7K. Amysso,
1986 1. (b)

In 1963, the author reported about own expe-
rience of endoscope application for ventriculo-
cysternostomy, colloid cysts puncture, as well as
he described hypophysis adenoma removal pro-
cedure using rhinoseptal meatus and endoscopic
control. Later he studied the advantages and in-
dications of two-channel endoscopic access, i.e. to
use two neuroendoscopic ports simultaneously for
dimensional visualization. It is for that G. Guiot
(1912-1998) was believed to be a pioneer of mo-
dern neuroendoscopy [27, 32, 64].

Yet, the pioneer in the development and clin-
ical application of the first neurofibroendoscope
rightly should be considered Japanese scientists T.
Fukushima, B. Ishijima, K. Hirakawa. The meth-
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Fig. 7. Professor B.M. Rachkov (a) and Professor
V.B. Karakhan (b)

Puc. 7. TIpodeccop b.M. Pauxos (a) m npodeccop
B.B. Kapaxas (b)

od of neuroendoscopy became more popular in the
second half of the 20" century, when M.L.J. Apuz-
z0 (1984) and L.M. Auer (1988) described the bi-
opsy technique of intraventricular space occupy-
ing lesions, cyst and intracranial hematoma drain-
ing using flexible endoscope in combination with
stereotaxis. Not less interesting and important
were the authors’ views on description the works
of AR.Cohen (1992, 1995), K.H. Manwaring
(1992), who presented the results of endoscop-
ic interventions in intraventricular cysts, septum
pellucidum fenestration technique and interven-
tricular anastomosis application [18, 27, 33, 64].

Subsequently, a number of neurosurgeons
dedicated their works to neurofibroscope im-
plementation in spinal neurosurgery, including
V.B. Karakhan, A.V. Sokolinski, 1986; R.G. Blom-
berg, S.S. Olsson, 1989 et al.

In 1986, H. Griffith summarizing the signifi-
cant achievements of neuroendoscopic technique
development and implementation used the term
«neuroendosurgery» [18].

Among our country scientists significant
contribution in the development of the neuro-
endoscopy made E.I. Babichenko, N.I. Grents,
AN. Konovalov, B.M. Rachkov, V.I. Rostotskaya,
V.B. Karakhan, V.V. Lebedev, G.O. Mzhavanadze,
I.A. Nikitin, V.N. Semenov, G.S. Tigliev, A.G. Me-
likyan, Y.A. Shcherbuk, A.A. Sufianov, A.S. Iova,
D.Y. Zinenko, E.Y. Krukov et al.

They published a whole range of theoretical
and practical works dedicated to endoscopy ap-

plication in hydrocephalus, cysts, brain tumors,
spinal and endovascular endoscopy, as well as in
TBI, abdominal and joint pathologies [1, 11, 26,
29, 37, 38].

Boris M. Rachkov became one of the founders
developing a method of endohernioscopy in con-
genital spinal cord herniations in children, which
is necessary for verification the structure of hernia
content [10].

Endoscopic diagnostics of the hernia cyst,
which was developed by above mentioned au-
thors, before operation allowed to distinguish var-
ious forms of the spinal cord herniations, depend-
ing on the extent and nature of the nervous tissue
implication in herniation. The endoscopy was do-
able in herniations, not complicated with tumors,
but in multichamber herniations the direct visual-
ization was hindered. Despite this, the method of
endohernioscopy, which developed and improv-
ing by them lets prepare patients properly, taking
into account their young age.

Using the endohernioscopy, B.M. Rachkov in-
ferred that the growth of a child suffering from
congenital spinal cord herniation causes to arise
a spinal cord tension.

That time the absence of domestic modalities
and appropriate endoscopic manipulators in neu-
rosurgery did not allow to advance, yet the inves-
tigators were faced with a tremendous drive by
B.M. Rachkov to develop and establish neuroen-
doscopic surgery for spinal cord herniations both
in our country and the word.

One of the outstanding scientists in endo-
scopic neurosurgery was Vladislav B. Karakhan.
He developed and introduced in practice the ma-
neuvers of endoscopic orientation in intracranial
space using the anatomical landmarks. V.B. Kara-
khan was the first, who described the anatomy
of the subdural space, basal arachnoidal cisterns,
and neurovascular relationships in cerebellopon-
tin angle using endoscope. He was the first, who
described endoscopic anatomy of the intracranial
space. He suggested and substantiated a new sur-
gical intervention — intracranial endoscopic neu-
rovascular separation in cerebellopontine angle
by original protectivepads (microneuroprotec-
tors) using flexible endoscopes. Later he applied
endoscopic diagnostics in traumatic intracranial
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hemorrhage and acute temporo-tentorial hernia-
tion description and developed endoscopic sur-
gery technique for traumatic intracranial hemato-
mas removal [3-8].

As well as, he was one of the first that intro-
duced the methods of endoscopic stereotopogra-
phy allowing to describe microstructural relation-
ships in intracranial space.

Not less prominent author in endoscopic neu-
rosurgery owning scrupulous scientific and prac-
tical analytical abilities and theoretical fore-
sight is Professor Armen G. Melikyan working at
N.N. Burdenko Neurosurgery Research Institute.

Working at the institute since 1978 to the pres-
ent, he passed post-graduate career to the head of
the clinic. A.G. Melikyan is a famous Russian neu-
rosurgeon having a very wide range of interests.
In various years, he was engaged in fundamental
and applied aspects of functional neurosurgery,
congenital malformations of the nervous system,
reconstructive surgery, neurooncology and neuro-
endoscopy.

The modern Russian neuroendoscopy many
rightly associated with the name of A.G. Meliky-
an as well, the endoscopic neurosurgery developed
under his managing both at the neurosurgery in-
stitute and in various clinics of the RU. His role in
developing the indications and contradictions for
endoventriculostomy is significant; he defined in-
dications and algorithm of this operation in child-
ren up to three years.

He was one of the first that put efforts to found
scientific and practical collaborations between
Russian, European and USA leading clinics in the
field of neuroendoscopy. Rightly, he believed to be
a teacher of neuroendoscopy leading specialists in
Russia and CIS countries. He is an author of many
works in this direction, and the school of neuroen-
doscopic neurosurgery, founded by him is one of
the leading in the world, and successfully solves
many scientific and practical issues of both pedi-
atric and adult neurosurgery.

Ivan A. Nikitin had a significant role in neuro-
surgery development, particularly in endoscopic
neurosurgery of the cerebellopontine angle. Mach
efforts he put in development of diagnostic and
treatment methods of the brain tumors, including
neuromas. One of the directions was the descrip-

WU
Fig. 8. Professor A.G. Melikyan (a) and Professor
I.A. Nikitin (b)

Puc. 8. IIpodeccop A.I. Memuksan (a) u npodeccop
N.A. Huxurun (b)

tion and verification of acoustic neuromas using
endoscope, when the clinical presentation is atypi-
cal. As basic constructions for endoscopy, he used
rigid choledochoscope and flexible endoscope with
fiber-light guide. I.A. Nikitin improved neuroedo-
scope. This consisted in additional marking appli-
cation, providing the control of depth, when insert-
ed the device into the brain, as well as he improved
optical system for more accurate and high-quali-
ty visualization of the brain structures in various
planes to facilitate the work of the surgeon. He
adjusted the neuroendoscope irrigation system
and made a device for tissue coagulation that in-
serted through the working part of the endoscope.
Thanks to him came into the word the first proto-
type of the modern endoscope, widely using in neu-
rosurgery. Accomplishing his doctoral dissertation
concerning to this topic, he developed a method of
surgical intervention to access into lateral cistern
of the pons in acoustic neuromas, and main stages
its removal using endoscopic assistance [9].

One of the contemporaries, who applies en-
doscopic technic widely in occlusive hydroceph-
alus and intracranial hematomas in children, is
A.S. Tova.

Professor Alexander S. Iova, who is the chief
of the pediatric neuropathology and neurosurgery
department in LI Mechnikov North-Western
State Medical University to date, has a significant
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Fig. 9. Professor A.S. Tova
Puc. 9. TIpodeccop A.C. Mosa

Fig. 10. Professor Y.A. Shcherbuk (a) and Professor
A.A. Sufianov (b)

Puc. 10. ITpodeccop FO.A. Ilep6yk (a) u npodeccop
A.A. Cyduanos (b)

contribution in innovation of our country pediat-
ric neuroendoscopy. He developed and continu-
ously has been improving an instrumental mini-
complex including surgical hand-held manipula-
tor for endoscope, minimally invasive stereotactic
navigation in the real-time regimen and intraop-
erative ultrasonic neurovisualization. A.S.Tova’s
one of the first publications on neuroendoscopy
was a poster report in XIIT European congress of
pediatric neurosurgeons (Berlin, 1992) (co-au-

thors were B.P.Simernitski and V.L. Petrakin).
In this report, the authors were presented their
experience on endoscopic interventions in 34 pa-
tients (in 21 was carried out triventriculocyster-
nostomy). In 1995, V.L. Petraki in A.L. Polenov
Russian Neurosurgery Research Institute first in
our country defended his candidate dissertation,
dedicated to neuroendoscopy and combination of
neuroendoscopic and CSF-shunting operations
(«Surgical treatment of hydrocephalus in infants
and small children»; the scientific adviser was Pro-
fessor Y.A. Garmashov). In this work, the author
presents the results of 50 endoscopic and 51 CSF
shunting operations. In 1996, A.S. Tova defended
his doctoral dissertation on «Minimally invasive
methods of diagnostics and surgical treatment of
the brain diseases in children (capabilities and per-
spectives)» (the scientific consultant was Profes-
sor Y.A. Garmashov). This work mainly was ded-
icated to neuroendoscopy. In 1997, he concluded
his experience on 75 ultrasonic navigation opera-
tions in children with various pathologies (hydro-
cephalus, cysts and intracranial hematomas) [2].
In 2012, E.Y. Krukov presented the results of his
study on the possibilities of endoscopic mini-com-
plex application in newborns (the doctoral disser-
tation on «Medical aid optimization in fetus and
infant neurosurgical pathology»; the scientific ad-
viser was Y.A. Garmashov).

Among his contemporaries, also it is necessary
to mention a scientist and investigator Profes-
sor Yuri A. Shcherbuk, who graduating from the
faculty of «medical staff direction» in S.M. Kirov
Military Medical Academy (1987), and later be-
came the deputy chief of the Military Academy,
awarding title of medical care Major General.

The main scientific propositions (points) that
the author formulated based on his studies: to in-
crease the surgery radicalism and improve the
treatment results in hypophyseal tumor remov-
al through transnasosphenoidal access, thanks to
simultaneous use of intraoperative integration of
the modern technologies (videoendoscopy, com-
puted frameless neuronavigation, electrophysio-
logical monitoring of visual evoked potentials, la-
ser technique, high-speed motor systems).

Much attention was being paid by Y.A. Shcher-
buk to anatomical substantiation of subfrontal
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and frontal contralateral endocranioscopic ap-
proaches combination, development a device for
stereotopometric definition of the localization of
the intracranial structures in neuroendovideosur-
gical interventions. Together with 1.V. Gayvoron-
ski, they presented anatomical substantiation for
minimally invasive intracranial neurovideoendo-
scopic interventions, developing an algorithm to
study anterior cranial fossa lesions in combined
supraorbital subfrontal and frontal interhemi-
spheric contralateral videoendoscopic approach-
es, as well as described cerebellopontine angle and
IV ventricle endoscopic anatomy [15-17].

It should be noted that A.A. Sufianov had sig-
nificant contribution in modern neuroendoscopy
development. He not only widely introduced and
developed endoscopic technique, but also proved
high efficacy and low rate of complications in en-
doscopic technique adequate application in oc-
clusive hydrocephalus in comparison with valve
system implantation. He modified and suggest-
ed an algorithm for endoscopic diagnostics and
differential treatment of CSF shunting operation
complications, based on modern endoscopic sur-
gery opportunities. In his labour, the author con-
siders the endoscopic intervention as a sparing
and effective option of surgical treatment of the
patients with intracranial cystic mono- or multi-
chamberliquid formations. The choice of the
surgical procedure depends on the data of com-
plex examinations and intraoperative endoscopy
[12-14].

According to A.A. Sufianov the use of endo-
scopic technique in transtrepanation and trans-
laminectomy approaches, when the neoplasms are
difficult of approach, allows significantly to extend
the volume and radicality of the surgical interven-
tion by combining the traditional and endoscopic
techniques. This is thanks to the less traumatism
and more accurate estimation of the topograph-
ic anatomical relationships between the patho-
logical lesion and adjacent structures, which re-
sults in postoperative complications decrease and
treatment efficiency increase. The authors modi-
fied septum pellucidum classification distinguish-
ing various parts and segments of it, which allows
to select safer sites for its fenestration in patients
with liquid way blockage in interventricular fo-

ramen, and thereby to refrain from bilateral CSF
shunting operation.

Nowadays, many conceptual directions of
neuroendoscopy are reflected in the labours
of B.L. Bauer, D. Hellwig, M.R. Gaab, H.W. Schro-
eder, A. Perneczky, G. Fries, K.H. Manwaring,
A.R. Cohen et al. These authors discuss both spe-
cial and fundamental issues of endoscopic method
[18, 19, 30, 31, 34-37, 39, 40, 55].

The endoscopic neurosurgery widely deve-
loped in leading centers, as at N.N. Burdenko
Neurosurgery Research Institute, N.I. Pirogov
Russian National Pediatric Research Institute
(Moscow), Morozov Pediatric Municipal Clini-
cal Hospital No 1 (Moscow), A.L. Polenov Rus-
sian Neurosurgery Research Institute, I.I. Mech-
nikov North-Western State Medical University,
Republican Pediatric Hospital in Bashkortostan,
Municipal Clinical Center in Vladivostok etc.

Just the efforts of our contemporaries make
neuroendoscopy as an obligatory and essential
option of diagnostics and treatment in neurosur-
gery, and is an integral part of «ultramodern» di-
rection of «Minimally invasive neurosurgery».

William Khachatryan,

chief of the department of neurosurgery

in children of Polenov Russian Neurosurgical
Research Institute,

e-mail: wakhns@gmail.com
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3HAYEHUE U3MEPEHUSI UHTPAKPAHUAJIBHOTO AHATOMUYECKOI'O
PE3EPBA IIPU JEYEHUU TSIKEJION YEPEITHO-MO3IOBOI TPABMbI
V JIETEN

E.T. IToremkuna'?, B.B. llleapenok!, O.B. Moryuas!'?
'PHXU um. ipod. A.JIL. TTonenosa, Cankt-Iletepbypr, Poccust
2C3IMY um. .M. Meunukosa, Caukr-IletepOypr, Poccust

Ha ocHosanuu Mop@homempuueckux usmMepeHutl, 6blnoIHEHHbIX ¢ NOMOUDLI0 CHUPALLHOU KOMNLIOMEPHOU U/ UL
MAZHUMHO-PE3OHANCHO MOMOZPADUU 20]106H020 MO324 68 AKCUALLHOU NPOEKUUU C OUEHKOU OUMEMNOPAIbHOZ0
PACCMOANUS, WUPUHDL MEHMOPUALLHOZ0 OMBEPCMUL, OUAMEMPA BOLLULO20 3AMBLIOUHOZ0 OMEEPCUSL U B3AUMHO-
20 COOMHOWERUS, IMUX NAPAMEMPOB 6 OAILIAX NPEOLONCUNLU KOTULECTNEEHHO OUCHUBATND AHAMOMUYECKUL UHMPA-
Kpanuavioiil pesepe (AUP) xax munumarvioii (3—4 6anna), cpednuti (5—7 6anos) u 6oavuoi (8—9 6ainos).
IIpu anpobayuu cnoco6 noxasan evicoxyio mounocms (92 % ) u npoznocmuueckyio yennocms (85 % ) 6 onpedenenuu
CPOKOB U 0OBeMa NeueHus: 45 nocmpadasuiux ¢ msjiceiol uepenio-mo32080t mpasmoi demckozo gospacma. Ipeo-
JONCEHHBLTL CROCOB NPOOEMOHCIPUPOBAL MAKICE OOCTNAMOUHO BbICOKYI0 OUAZHOCIUYECKY10 3Hauumocms (89 % )
8 NPOZHO3€ OCIOHCHEHULL U PESYTLMAMOBE XUPYPLUUECKOZ0 NEUCHUSL.

KitioueBble cJ10Ba: uepento-mo3208as. mpasma, AHaAMOMUYECKUL UHMPAKPAHUATIHLL Pe3eps, Xupypauveckoe ie-
ueHue, 0emcKuil 603pacm.

VALUE OF THE MESUREAMENT OF THE INTRACRANIAL ANATOMIC
RESERVE AT TREATMENT OF THE SEVERE CRANIOCEREBERAL INJURY
AT CHILDREN

E.G. Potemkina!?, V.V. Shchedrenok!, O.V. Moguchaya!?

! A.L. Polenov Russian Neurosurgical Research Institute, Saint Petersburg, Russia
21.I. Mechnikov North-West State Medical University, Saint Petersburg, Russia

On the basis of morphometric measurements in an axial projection by means of a CT and/or MRI of a brain, using of
bitemporal distance, width of a tentorium, diameter of a foramen magnum and a mutual ratio of these parameters in
points, suggested to estimate quantitatively an anatomic intracranial reserve (AIR) as small (3—4 points), medium
(57 points) and large (8—9 points), has taken out. At approbation, the way showed high precision (92 % ) and pre-
dictive value (85 % ) in determination of terms and volume of treatment of 45 victims with a severe craniocerebral
injury at children. The of fered way showed also enough high diagnostic importance (89 % ) in the forecast of compli-
cations and results of surgical treatment.

Key words: craniocerebral injury, anatomic intracranial reserve, algorithm of treatment, children.

MHUYECKOTO MHTpaKpaHuaibHoro pesepa (AVP)
WJIM MHAYe Pe3epBOM MHTPAKPAaHUAJIbHBIX aHATO-
MuYecKux mpocTtpancts [1-4, 7-13]. OcHoBHBIMU
nokazaresamu AP apisiores 6GuremiopajbHoe

BBenenne

N3BecTHO, 4TO TIPH YEPETHO-MO3TOBOM TpaB-
Me (UMT), conpoBosaioielicss pa3BUTHEM WH-
TpaKpaHUAJIbHOTO Macc-addeKrTa ¢ IUCITOKaI-

18

OHHBIMHU SIBJICHUSIMHU, OJIUH U TOT K€ 10 00beMy
BHYTPUUYEPENTHON NPoIlecC KJIMHUYECKU IIpoTe-
KaeT PasjnyHo y KaXKIOTrO MOCTPAJaBIIero. JTo
IpesKiie BCETO OOYCTOBJICHO WHMBH/LYATbHBIMI
MHTPaKPaHUATbHBIMU QHATOMUYECKUMU OCOOEH-
HOCTSIMU U B [IEPBYIO O4epe/lb pa3MepaMu aHaTo-

paccrosiane (BTP), mupuna TeHTOpHAIbHOTO OT-
Bepcrust (TO) u guamerp GOJIBIIOTO 3aTHLIIOYHO-
ro orBepctud (b30); aTn mapameTpbl BO MHOTOM
1 OTIPEIeJIIIOT XapakTep U CTeNeHb MUCI0KAINN
TOJIOBHOTO MO3Ta MPU HeHPOXUPYpruyeckon ma-
tosorun [10-20]. Onenka AUP napsany c kam-
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HIUYECKUMU JIAHHBIMU 00YCJIOBJIMBAET CPOKU XH-
PYPrUYecKOro BMeNIaTeabCTBa (9KCTPEeHHoe, OT-
CPOYEHHOE WJIU IIJIAHOBOE), I1eJ1eCO00Pa3HOCTD
KOCTHOUW Hapy>KHOU JICKOMIIPECCUN U MHTEHCUB-
HOCTb TIPOTUBOOTEYHOU Teparmu [1, 4, 7, 10—12,
18—22]. Oxnaxo 10 HACTOAIIETO BPEMEH! He pas-
paboTaHbl aJeKBATHbIE METOIMKH OIPEIeTCHUs
AP B coorBercTBUU ¢ TpeOOBaHUSMU JJOKa3a-
TeJIbHON MeUInHHI [4, 5, 6, 10—12, 17, 18, 23].

HCJII) HCCJIEaOBaHUA

Paspa6oTka criocoba onpezeeHnst MHTPaKpa-
HMAJIbHOTO aHATOMHUYECKOrO pe3epBa M U3yde-
HME ero 3HAUeHUs TPY JIYEHUH TSKETON uepert-
HO-MO3IOBOM TPABMBbI Y TIOCTPAJABIINX JIETCKOTO
BO3pacTa.

MaTepI/IaJI U METOAbI UCCIIENOBAHUA

[TpoanasM3upoBaHbl pe3yJbTaThl KOHCEPBa-
TUBHOTO U XHUPYPTUUECKOTO JiedeHust 45 jereit
¢ Tspkenon UYMT, HaXxoauBIIMXCI Ha JedYeHUN
B JleTcKuX ropoickux Oospauiax Cankr-Ilerep-
Oypra u PoccuiickoM Hay4YHO-HCCIIeN0BATEIb-
CKOM HEPOXUPYPrUUeCKOM HHCTUTYTE UM. TTPO.
AJL TlonenoBa na npotstkenun 2011-2013 rr.
Cpennuii  BO3pacT IMOCTPAJABIIMNX — COCTABUJI
8,1£5,3 ner. KomiiekcHoe o6cieioBanmne BKIIO-
YaJI0 HEBPOJIOTUYECKUIT OCMOTP, OIEHKY CTele-
HU HapYIIeHWs] CO3HAHUS IO IIKajie KOMbI [J1a3-
ro (IIIKT), npumenenune Y3U romnossl (Heiipo-
coHorpadumn), TPyAHOIl M OPIOMIHON II0JIOCTEN,
CKT, MPT c onenkoii pe3yibTaToB HCXO/0B
YMT no mxane ncxonos I'mazro (ITUT).

YMT 6bi1a usoauposannoii (69 %) u pexe —
coueranHoii (31%). Kpanuo-danuanbiyio Tpas-
My Habmonam y 36 % MOCTpajiaBInnX, TIOBPEsKIe-
HUST OPTaHOB TPY/AHON KJI€TKU BBISIBIEHBI B 28,5 %,
a B 21 % ciyyaeB 0OHAPYKEHO TIOBPEKIEHIE Op-
raHOB OPIOIIHOM TOJIOCTH, 3a0PIOIIUHHOIO IIPO-
CTPAHCTBA U MAJIOTO Ta3a.

NutpakpanuaibHas MaTOJIOTHS 3aKJII0YAIACH
B HAJIMYKMK YIINOOB T010BHOTO Mo3Ta (51 %), a1m-
naypanbHbix (29 %), cybaypaibubix (9 %) u BHY-
tpumosroBbix (11%) rematom. Ha ocnHoBanum
IPEANPUHATOr0 00CaAe[0BaHUsT ObLIN IIPOOTIEPH-
poBansl 27 neteii (60 %). CiremyeT OTMETHTD, UTO

B 26% ciydaeB ObLIO MPEATPUHSITO UCCIEI0BA-
Hue BHyTpUUepernnoro Aapgenus (BY/l) ¢ momo-
IbIO YCTAHOBKHU 4yepe3 dhpe3eBoe OTBepCTHe BHY-
TPUMO3I0BOro atyrka uamepenust BU/I.

JIyueByl0 JAMAarHOCTUKY OCYIECTBJISJIA C IIO-
MOIIBIO TM(POBOI  PEHTTEHOANATHOCTUYECKON
CUCTEMBI C JIBYMsI PEHTT€HOBCKMMHU TPyOKamu
«Easy Diagnost Eleva» ¢upmbr Philips u Tese-
YIIPaBJISIEMOTO I POBOTO PEHTT€HOIUATHOCTIYe-
ckoro arnmapata KPT-OKO ¢upmbr «JsekTpons,
a takke Ha anmapate APII-1 T1C dupmpr «Dmek-
TPOH». Y BCeX MOCTPAMABIINX ObLIA BBITOTHEHA
MYJIbTUCTTHPATIbHAS KOMITbIOTEPHAsT TOMOTpadust
(MCKT). Uccnenoanne mpoBeieHO ¢ TTOMOIIBIO
MYJIbTUCIIMPATIBHOTO PEHTT€HOBCKOTO KOMIIBIO-
teproro Tomorpada «Brilliance 6s» u «Ingenuity
128s» pupmpr Philips, 64-gerekropHoro crimpaib-
HOTO KOMITbIoTepHOTO TOMOTpada u 16-gerekTop-
HOTO CITMPAJBHOTO KOMITBIOTEPHOTO ToMorpada
«Aquilion» dupmbr Toshiba. TIpu BbistBIEHHOI
MHTPAKPAHUAJIBHOW TTATOJIOTHN M3MEPSIH 00beM
BHYTPHUYEPEITHOTO 0OPa30BaHUs B CM®, OTIpeIeist-
JIV BUJ] ICJIOKAIIMH TOJIOBHOTO MO3Ta.

[Tpu mposeiernn CKT-ucciegoBanms Bo Bcex
HAOJMIO/ICHUSIX U3MEPSIIIN B aKCHAJBHOI TIITOCKO-
ctu BTP, mupuny TO u quamerp B30, a takxke
BBIUMCJISIJIN  COOTHOIIIEHUE TIAPAMETPOB MEXKIY
coboit B Buze koadurmenros (Ko). CKT-mop-
dbomeTpust BbIllIeyKa3aHHBIX TTAPAMETPOB B aKCH-
AJTbHON TIJIOCKOCTY TIPE/ICTABJIEHA UJITIOCTPATUB-
HO Ha PUC.

[Tpeskne Bcero Berumncssiim cootnomenne b30
Kk TO, onenuBas ero B 1 6asn (1okasaresib paBeH
0,88 u Gosee), 2 Gasta (nmokasaresb paser 0,87—
0,85) u 3 Gamna (mokaszaresnb pasen 0,84 u me-
Hee). 3artem ormpenensin  cootHomenne B30
Kk BTP, onenusas ero B 1 6amwn (1mokasaresb pa-
Ben 0,19 u menee), 2 Gamna (mokasatesib paBeH
0,20-0,21) u 3 6asua (npu mokazarese 0,22 1 60-
Jee). U, HakoHell, pacCUUTBIBAJIN COOTHOIIIEHUE
TO & BTP, ounenuBast ero B 1 6amr (mokasaresb
pasern 0,22 u meHee), 2 Gamna (MOKasaTelb pa-
Ben 0,23-0,24) u 3 6asua (nokasaresb paseH 0,25
u Oosee). Jlanee cyMMUPOBAJIH MOJTydeHHbBIE Oas-
Jbl U oneHnBasin obobeM AMP Kak MUHUMAIb-
Hblit (3—4 Gasua), cpexnuii (5—7 6a10B) 1 6OJIb-
o (8—9 Gannos). Pe3ysbraTbl B3aMMHOTO CO-
OTHOIIIEHUS TPEX OCHOBHBIX MHTPAKPAHUATBHBIX
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CKT-mopdomerpusi GUTEMIIOPaJBHOTO paccTosHus (), IMUPUHBI TEHTOPUAIbHOrO oTBepeTus (6) M auamerpa
GOJIBIIIOTO 3aTHLIIOYHOTO OTBEPCTHS (B) B AKCHAIBHON MTPOEKITUH

CT-morphometry in axial projection of bitemporal distance (a), width of a tentorium (6) and diameter of a fora-

men magnum (B)

Onpenesenne oo6bema AP Ha 0CHOBaHUHM COOTHOIIEHHUSI OCHOBHBIX HHTPAKPAHUAIBHBIX IAPAMETPOB
The measurement of AIR volume according to the main intracranial parameters
O06beM aHATOMUYECKOTO MHTPaKPaHUAJIbHOTO pe3epBa
CoortHorienne . . .
MuHUMaTBHBIHI Cpennnii Bomproit
mapameTpoB
Ko bannbr Ko banmst Ko bammst
B30O/TO >0,88 1 0,87-0,85 2 <0,84 3
b30O/BTP <0,19 1 0,20-0,21 2 >0,22 3
TO/BTP <0,22 1 0,23-0,24 2 >(),25 3
Bcero (6amibr) - 3 - 6 - 9

MapaMeTpoB € OIpPEIETIeHINEM MUHUMATbHOTO,
cpeaHero u 6oJbioro oobema AVIP npencrasie-
HbI B Ta0JL.

Craructuyeckyio  00pabOTKY — IOJIyYeHHBIX
JIAHHBIX OCYIIECTBIISIM C TOMOIIbIO MaTeMaTh-
YyecKkoro TakeTa «Statistica 7» kommanum «Stat-
Softlnc» st omepamnmoHHOl cucTeMbl «Win-
dowsXP». B nporecce craTrctiuueckoii o6pabor-
KU BBIYUCJISIA HKCTEHCUBHBIE KO3(hOUITHEHTDI
(%), XapaKkTepHu3yIolre OTHOIIEHIE YacTel K 11e-
JIOMY, a TaKKe Cpe/iHIe apruMeTHIeCKUe BeJTNIn-
Hbl (M) 1 cpeHue omOKY cpeiHIX aprdMeTnye-
CKHUX BeJINYUH (M) TI0 aMILTUTY/Ie BAPHAI[HOHHOTO

psiza. BeposiTHOCTD ONTO0YHOTO OTKIIOHEHUST HY-
JIEBOU TUTIOTE3bI IPOTECTUPOBAHA KPUTEPUEM X7,
pasymyme CYMTAeTCs TOCTOBEPHBIM IPU JIOCTUT-
HyTOM ypoBHe 3HaunmocTu (p) menee 0,05.
[locToBepHOCTh pa3MMUMil TOJYYEHHBIX pe-
3yJIbTATOB JIeUeHNS B PAa3HBIX IPYTINIAX MOCTPA/aB-
IIUX OIEHUBAIM CPaBHEHHEM PACYETHOTO W Tab-
suyroro kputepus Croiogenta. [IpoBenena mapa-
MeTpuYecKasi U HellapaMeTpuieckas CTaTHCTHUKA
C WCIIOJIb30BAHUEM KOPPEJISAIIMOHHOTO aHAIN3a
u oripesiesienneM Koadduinenta [Tupcona (7).
[lns  xapakTtepucTtuku  MHGOOPMATUBHOCTH
CKT- u MPT-mopdomerpun onpejesnsgd cie-
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Aylolue TI0Ka3aTean: YyBCTBUTEIBHOCTH (Se,
sensitivity), cnenuduunocts (Sp, specificity),
touHocTh (Ac, accuracy), MPOTHOCTUYHOCTH TI0-
aoxuteaproro (PVP, predictive value positive)
u orpurnareastoro (PVN, predictive value
negative) pesysabraToB. [Ipu ncrnosb3oBanum Jy-
YeBBIX METO/IOB MCCJEOBAaHUS 3TU IOKa3aTesn
SIBJISIOTCS OCHOBOUM TPUHITUIIOB JI0KAa3aTeJIbHON
MeuIHE [6, 16].

Pe3syabraThl

ITo pesynbraTam onpezesenuss oobema AP
JieTn pasesieHbl Ha 3 Tpynnbl: | rpymma ¢ MuH#-
MaJTbHBIM AHATOMUYECKUM WMHTPAKPAHUAIbHbBIM
pesepsoM (10 %), II rpymima — co cpenaum (78 %)
u 111 rpynmna — ¢ GoJIbIIMM MHTPaKPaHUAIbHBIM
anatomuueckuM pesepBoM (12 %). /locroBepHoii
cBa3u Meskty AV P 1 moJioBbIM MpU3HAKOM He Ha-
GITrOTAIH.

Cpennsis  BeIMUYMHA TONEPEYHOTO  CMellle-
HUSI CPEAMHHBIX CTPyKTyp B | Tpymme cocra-
Buia 4,3+3,9 mm, Bo II — 1,9+1,3 mm u B 111 —
1,4£1,1 mm. Cpenuuii 06beM BHYTPUYEPEITHO-
ro o6pazoBanuss 10 manubiM CKT rosoBHOrO
mosra B I rpyrme 661 paBen 79+42 cm®, Bo 1T —
34%21 cv® u B 111 — 19+13 cm®. Hu o Besmumae
MIOIIEPEYHOTO CMEIeHUs] CPEIMHHBIX CTPYKTYP, HU
110 00'bEMY HHTPAKPAHUATLHOTO 0OPA30BAHUST BbI-
JIeJIEHHbIE TPYIIbl C PA3JIMYHBIMKM TTapaMeTpaMu
AUP cratucrruecku JOCTOBEPHO He OTJINYATUCH.

Kpome 60k0BOro (1I0OTEpeyHOro) CMeIeHust
TOJIOBHOTO MO3Ta OTMEYAJIOCh TAKKE U TTPOJI0JIb-
Hoe (aKcHaJibHOE) CMellleHne, a TaKXKe UX coue-
tanue. B I rpynme y 40 % mocTpaaBmmx BbIsSB-
JleHa aKcuasibHas M B 38 % cJydaeB BUCOYHO-
TeHTOpUabHast auciokanusg. [lpu cmemenun
KPIOYKA TUIIIOKAMIIa U MaparuinoKaMIajbHON
U3BUJIMHBI MEIMAJIBHO /10 YPOBHS BBIPE3KU MO3-
JKEYKOBOTO HAMETA CTEleHb BUCOYHO-TEHTOPH-
AJBHOTO YIIEMJIEHUSI CTBOJIA T'OJIOBHOTO MO3Ta
cunTanach ymepeHnnoii (38 %), a npu BKIMHEHU N
Ha ryOuHy 2—3 MM ¥ yIEMJIECHUH — BBIPAsKEH-
Ho¥t (20 %).

Axcunampnag auciokanus Bo II rpynme gma-
rHoctupoBana B 18 % ciaryuaes, a'y 22,2 % nocrpa-
JABIINUX — BUCOYHO-TEHTOPUAJIbHAS TUCIOKAIUS
CO CMeIl[eHNeM KPIOYKa TUIMOKAMIIA HUKE BBI-

PE3KU MO3KeUYKOBOro HameTa Ha 2—3 MM B 14,2 %
U ylIeMJIeHUeM HAa YPOBHE TEHTOPUATBHOTO OT-
BepCTUs B 3 % CIydaes.

B III rpynme akcuanbHasg AUCIOKAIUS BbI-
saBiaena y 20% nereii, BUCOUHO-TEHTOPHAJIbHAS
auciokanus — B 40% HabmogeHnil ¢ HaJIMYu-
€M BKJIMHEHUS] MEIMAJbHbIX OT/EJIOB BUCOYHON
ntosin Ha Tay6uny 2—3 MM (38 %).

Y 18% pnereii o6Hapy:xkeHa OMBEHTPUKYJISP-
Hast ruaporedanust. Hanbosrbinee 4ncyio moctpa-
paBuvx ¢ rugporedanneii Habmoznaau B I11 rpyn-
e ¢ 6osbiium AVIP (40 %), B TO BpeMst Kak 1mpu
cpeaHeM U MuHuManbHoM AVP GuBeHTPUKYJISIP-
Hast ruzpoinedasnus umesna mecto B 14 u 20 % cay-
YaeB COOTBETCTBEHHO.

PesysibraThl TIPOBEIEHHOTO JieYeHUs U Kaue-
CTBO JKU3HU IIPU BbIIIKCKe onleHuBasiu 1o [HTUT.
B I rpynmne ormeueno BbizgopoBienue (80 %)
WJIu pa3BuTHe BeretaTuBHoro coctostaust (20%).
Bo II rpymnme wmmeno MecTO BBI3IOPOBJIEHUE
(68,5%), ymepennas wnBamuausdanus (8,9 %),
rpybas nuBasmnausaiys (8,6 %) u BeretraTuBHOE
cocrostare (14%). B 11l rpymme BbisiBJIE€HO ce-
myloliee pacripezesnenue: Boizgoposenue (60 %)
u ymepennast unBanuausaius (40 %).

Croco6 onenkn AVP mipu auciaokanum ro-
JIOBHOTO MO3ra pa3paboTaH TPYyIIoil aBTOPOB
[23] u 3apeructpupoBan B Pocnarente (maTeHT
Ha wuszoOperenne Ne2517767 RU, mnpuopurer
or 22.03.2013 r.). TIpu anpobaiuu OH TTOKa3aJ
BBICOKYIO TOUHOCTb (Ac = 92 %) u mporuocruye-
ckyio rerrocts (PVP = 85%) B onerke pe3yib-
TATOB XUPYPrUYECKOTO JIEUEHUS TTOCTPAIAABIINX
nerckoro Bospacra ¢ tsikesaoil UMT. IMomyuen-
Hble JIAHHbIE HAPSY C KIMHUYECKUMHU TI0Ka3aTe-
JISIMHF TI03BOJISLITE G0JIee TOYHO OTIPEIETUTh CPOKH
BBITIOJTHEHUS] XUPYPrHUECKOTO BMENIATeNbCTBA:
MuHUMaIbHBIM AP paccmaTpuBaim Kak TOKa-
3aHMe K 9KCTPEHHOUN OINepaiui, IPu CPEIHEM —
BO3MOKHO OTCPOYEHHOE XUPYPTUYecKoe Jede-
HIEe, a TIPU OOJIBIIOM — ILJTAHOBOE, B TOM YHCJIe
u ManomaBasusHoe. Omenka AVMP masama Bo3-
MOKHOCTH YTOYHHUTH 11€JI€CO0OPa3HOCTH KOCT-
HOI HaPY>KHOU JIEKOMIIPECCUM B XOjie ollepariuu
U CIIyKIJIA TaKKe 000CHOBAHMEM K HA3HAYEHUIO
POTUBOOTEYHON TEPANUU U €€ WHTEHCUBHOCTH.
[Ipu uccnepoBanum KOPPEIATUBHON 3aBUCUMO-
cTH OOHAPYKEHO HaJM4Ke JOCTOBEPHOI CBS3U
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(koapdurment Ilupcona » = 0,86) mexay ncxo-
nom TpaBmbl 110 IITUT 1 o6bemom AP,

B kauecTBe MILTIOCTPAIIUY TTPUBOIMM CJIEYIO-
ue KJIMHUYECKIe MpuMepsl (BBIIUCKU U3 UCTO-
puu 6oJIe3HNM).

Kaunuvecxuii npumep 1

[Maruent JI., 2 rona, mocryrmuna B JITTY B akc-
TpenHoM nopsiike. [lo HemocMmoTpy poauTesneit
MIPOU30IIJIO TajJieHue M3 OKHAa BTOPOTO 3TaxKa.
[Ipu nocrymieHun coctosiHue KpaiiHe TsizkeJioe.
TsrecTb COCTOSTHUST OOYCJIOBJICHA SIBICHUSIMU
TpaBMaTHUYeCKOro 110Ka, KoMmoii 11 crenenu, oua-
rOBOH CUMIITOMATUKOMW B BUJ/Ie aHU30KOPUU, KJIU-
HuKOW yimmba serkoro. JlocraBien wa WBJIL.
[Tynbe 95 ymapoB B 1 munyty, putMuunbrii, A/l
100 u 60 MM pt. c1. [IpoBeseHo KoMILIekcHOe 00-
caenoBanne nocrpagasiiero. [Ipy MCKT B je-
BOI1 TEMEHHOI1 /10J1e BbISIBJISIETCSI KOHTY3MOHHO-
reMopparnyeckuii ovyar auamMeTpom 2,3 cM, Mac-
CUBHOE CyOapaxHOMIAIbHOE KPOBOUBJIUSHUE
(CAK), muactuHuarast cyOaypajbHas reMaro-
Ma B JIEBOU TeMeHHOU obactu oo6beMoM 15 cm?,
MHOKECTBEHHbBIE JINHEIHbIe TIePeJIOMbI CBOJIA Ye-
pela, TepejioM OCHOBaHUsI B OOJIACTH TepeHeit
yepernHoit siMmkn (I1Y), emenenns cpeanHHBIX
CTPYKTYP TOJIOBHOTO MO3ra HeT. B akcuanabHON
npoekiun uamepensl BTP (124 mm), TO (23 mm)
nu B30 (25 mm); paccuMTanbl COOTHOIIEHUS
b30/TO = 25:23 = 1,08 (1 6ann), B3O/BTP =
25:124 = 0,2 (2 6amna), TO/BTP = 23:124 = 0,2
(1 6asur); obmiast cymma cocrasuia 4 Gajiia 1, Ta-
kM o6paszoM, AVIP B cOOTBETCTBUM C JaHHBIMU
TabJI. OlleHEeH KaKk MUHUMaJIbHbIN. B skcTpenHoM
MOPSIZIKe TTPOM3Be/leHa MOCTAHOBKA MapaHXnMa-
To3HOTO narurka usmepenus BYJ/l. Hasnaue-
Ha MIPOTUBOOTEYHAs Tepamnus. B mocsieoneparu-
ouHoM miepuojie Ha 10-e cyTKU B cOCTOSHUM Ta-
IMEeHTa OTMEeYeHA TIOJOKUTEeTbHAS IUHAMUKA
B BHU/IE: OTKPBIBAHUS TJIa3, MOSBJIEHUS TOPTaH-
HO-KaIlJeBoTo pedeKkca U CIIOHTAHHBIX JIBUXKe-
HUM B HIDKHUX 1 BepXHUX KoHeyHocTsx. Ha 11-e
cytku ynanen aarunk BY/I. IIpoussenena tpa-
XeOTOMMUS U TTePeBOJI HA CAMOCTOSTETbHOE JIbIXa-
Hue. st npopoJKeHusl JajbHeillero jedeHus
Ha 52-e CYTKHM IOCJIe Olepalluu iepeBe/ieHa B X0-
criic. Ha MoMeHT miepeBosia oT™MeuaeTcs anasim-
YeCKUH CUHIPOM, B3I/ He (DUKCUPYET, CIIacTH-

YeCKUH TeTparapes, AbIIUT CAMOCTOSITETbHO Ye-
pes3 TpaxeocTomy.

3aKJTIOUNTETbHBIN TMAarHO3: KaTaTpaBMa; OT-
kpbitasg UMT, ymmb roJOBHOrO MO3ra TSKEJ0n
CTeleHr; ocTpast CybOaypajibHast IIAaCTHHYATAS
reMaroMma JIeBOi TeMeHHOII 00/1acTH, KOHTY3MOH-
HO-TeMOpparndeckuii ouar JieBoil TeMeHHOU /10N,
MHO’KeCTBEHHbIE JIMHEHHbIE TepesioMbl KOCTel
cBofta yepera, repejiom ocHoBanug [1UA, CAK;
TUTePTEeH3UOHHO- AN CIOKAIIMOHHBIN CUH/IPOM, T1a-
POKCHU3MAJIbHBIN CUHPOM.

B npesictaBieHHOM HAOMIOEHUN UMENT MECTO
JIOCTATOYHO OBICTPO PAa3BUBAIONIUIICS THIIEPTEH-
3MOHHBII CHHJIPOM, KOTOPBIN IIpOTEKa1 Heb1aro-
MIPUSATHO M3-3a HAJIM4YUs MuHuMasibuoro AVP.

Kaunuvecxuii npumep 2

[Tamuent O., 17 net, noctasien B JIIIY B axc-
TPEHHOM TOpsi/iKe. B MOMEHT TTOCTYTI/IEH M KaI0-
6bI Ha TOJIOBHYIO 00J1b, TONIHOTY. CO CJIOB TOCTpa-
JIaBIIIET0, Ha TOJIOBY ynaju (GyTOoIbHbIE BOPOTA.
[Tpu mocrymienun cocrosinue tsokenoe. Cosna-
HUEe HapylieHO 10 YPOBHs orayiienus. [lyibc
100 ymapos B 1 munyty, purmuunbiii, A/l 130
n 70 MM pT. cT. 3payKu CUMMETPHUYHbIE, Y3KHUE,
peakIust Ha CBeT, KOHBEPTeHIIUS U KOPHeabHbIe
pediekebl  coxpatnenbl. HocoryOHbie CKITaiKu
cuMMeTpUYHbL. S3bIK 110 cpeaneid aunun. Ha ro-
JIOBe O0IIMPHAst CKaJIbIIMPOBAHHAST PaHa € MO/b-
€MOM KOCTHOTO JIOCKYTa, 03 MOBPEsKICHUsT TBEP-
I0it MO3roBoil 060s04KH pasmepamu 12x10 cm.
[TpoBeeHO KOMILIEKCHOE 00CIe0BaHue TOCTPa-
nasiiero. Ilpu MCKT BwigBiena amnumaypaib-
Hasl reMaToMa IIpaBoil JTOOHO-TEMEHHOI 06acTh
ob6bemoM 80 cM?, MHOTOOCKOJIBYATBIE TIEPETIOMBI
TeMEeHHOW M JIOOHOI KOCTU cJieBa, B/aBJIEHHBIN
repesioM TPaBO TeMEHHOW KOCTU C WHTpPaKpa-
HUAIBHBIM CMeIlleHreM OTJIoMKa Ha 1,5 c¢m, cMme-
IIEHUs CPEIMHHBIX CTPYKTYP He BbIsiBJIeHO. B ak-
cuanpHO# npoekiun uamepensl bTP (116 mm),
TO (32 mm) u B3O (33 MMm); paccuuTanbl COOT-
nomenust B30/TO = 33:32 = 1 (1 6amn), B30/
BTP = 33:116 = 0,28 (3 6amna) u TO/BTP =
33:116 = 0,27 (3 Gasua); obIast CymMMa COCTAaBH-
Jsia 7 6a/110B 1, TakuM obpasom, AVIP B cooTBeTcT-
BUU C JIaHHBIMU Ta0JI. OIleHEH KaK CPEIHUI.

Hasnauena mporuBooTeuHas Tepamus, uye-
pe3 4 yaca OT MOMEHTA TOCIUTAJINU3AINH BbITIOJ-
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HEHO OTlepaTHBHOE BMENIATEIbCTBO: 3JIeBAIUs
B/IaBJIEHHOTO TiepesioMa JIeBOW TEMEHHOU Ko-
CTH, yJaJeHne KOCTHBIX OTJIOMKOB M (pUKcaIus
(dbparMeHTa TeMEHHON ¥ JOOHOI KocTell crpa-
Ba, yZlaJleHUE 3MUyPaJIbHON reMaTOMBI B TTPaBOi
J06HO-TeMeHHOiT  obmact.  [TocreonepainoH-
HBII 1Ieproj 6e3 OCTOKHEHUI, paHa 3aKIIa mep-
BUYHBIM HaTskeHueM. Ha 26-e cyTku BbinosHe-
Ha KPaHUOIJIACTUKA TUTAHOBOM ceTkoil. Boinncan
Ha 36-e CyTKH 110/ HAOTI0/IeHIe HEBPOJIOTA 110 Me-
CTY KUTEIbCTBA.

3aKJIIOUNTENbHBIN narHo3: oTkpeitags YMT,
yurb roJIOBHOTO MO3Ta TSIKEJIOH CTENEHH, STy -
paJibHas TeMaToMa IPaBoil JTOOHO-TEMEHHOI 00-
JIACTH; OTKPBITBIA B/IaBJEHHBIII MHOTOOCKOJIbYA-
TBII TIepesioM JIOOHOM KOCTU ¥ 00erX TeMEHHBIX
KOCTeil, CKaJIbIIMPOBaHHAs paHa JI0OOHO-TeMEeHHOM
obJacTu.

B npenacraBieHHOM HaGJIIOMEHUH Y TIOCTPA-
nasimero ¢ tsoresnon YMT umesna mecto anuy-
pajibHast reMaToMa, KOTopasi mpoTekajia 0Jaro-
IPUATHO U3-3a HAJIMuus cpegHero oobema AP,
HO HaJINYKe CKaJTbIIMPOBAHHOW PaHbl U B/IaBJIeH-
HOTO TlepesioMa MPaBoil TEeMEHHOU KOCTH TOCJIY-
JKIJIO TTOBOJIOM [IJISI BBITIOJTHEHUST ONTePATUBHOTO
BMemnatesabcTBa. Onpenenenne AP kak cpej-
HETO HapsIy C OIeHKOU KJIWHUYEeCKOU KapTu-
HBI 7Ia7I0 BO3MOKHOCTb HayaThb JiedeHue C Ipo-
TUBOOTEYHOII Tepanuu, IPUHATH pelreHue 06 oT-
CPOYEHHON omepaiuu, MPOBECTH BIIOCIEACTBUN
KPaHUOILIACTUKY THUTAHOBOW CETKOU, UTO IIO-
3BOJIIIIO JIOOUTHCS TIOJIOKUTETTBHOTO JIe4eOHOTO

apdexra.

Knunuueckuii npumep 3

[Tarmuent I1., 14 net, nocrymmn B JITTY B aKc-
TpeHHOM Topszike. VI3 aHamHe3a M3BECTHO, YTO
cOuT sierkoBbiM aBromoOmiIemM. Kinnuvecku ot-
MeyvaJsiach MOTepsi CO3HAHMS, ICUXOMOTOPHOE BO3-
Oyskaenue, cypoporu. CocTostHUE PH MOCTYTLIE-
HUU TsKEJI0€e, KOMIIEHCUPOBAHHOE TI0 BUTAJb-
HBIM (DYHKIIUAM, MeJMKaMEHTO3HO Ce/laTUPOBaH
1o yposasi koMbl 1. ITynbe 78 ynapos B 1 munyTy,
purmuunbnii, A/l 115 u 60 Mmm pr. cT. 3pauku y3-
KHe, CHMMeTPUYHbIe, (DOTOPEAKIINS OTCYTCTBYET.
Jlutto cummerpuunoe. Ilapes 10 3 GanioB B Jie-
BOIi pyKe, 4 6a/lJIOB — B HOTe, MBIIIEYHBII TOHYC
B IIPABBbIX KOHEYHOCTSX PE3KO TTOBBITIEH.

[IpoBeneHO KOMILIEKCHOE O0C/Ie0BaHKe TI0-
crpazasiiero. [Tpu MCKT B JieBoii J106HOIT 1071€
BBISIBJISIETCS KOHTY3MOHHO-TEMOPPAarnyecKuii ouar
muametrpoM 13 MM ¢ 1epuOKaIbHBIM OTEKOM,
MHOKECTBEHHbIE MEJIKUEe KOHTY3UOHHBIE OYaru
B 00enx JIoOHBIX 1 TeMeHHbIX n0ssX, CAK, ma-
cTUHYaTast CyOypajibHas reMaToMa B IIPaBoii 100-
HO-TEMEHHO-BHCOYHOI 00actu 00beMoM 5 ¢M?,
JIMTHEUHBIN TIepesioM 4Yellyd 3aTbLIOYHOU KOCTU
CclIpaBa, CMeEIEeHNe CPEJAUHHBIX CTPYKTYP TOJIOB-
HOTO MO3Ta cjeBa HampaBo 12 mm. B akcuanbHoi
npoekinn namepersl bBTP (132 mm), TO (36 mm)
u B30 (29 mm); paccunrtanst cootHomenns B30/
TO =29:36 =0,8 (3 6aa), B30O/BTP =29:132 =
0,22 (3 6amna), TO/BTP = 36:132 = 0,23 (2 6a-
J1a); obiiast cyMma coctaBuiia 8 GAJJIOB U, TAKUM
o6pazom, AIP B cOOTBETCTBUM C JIaHHBIMU TaOJL.
OIleHEeH Kak OO0JIBIION.

B cBa3u ¢ yrpo3oii pa3BuTus AUCJIOKAITMOHHO-
rO CUHJIPOMA TIPOM3BE/IEHO MAJIOMHBA3WBHOE OIe-
paruBHOe BMemiaresbcTBO. Hasoxkeno Ttpedu-
HAIlMOHHOE OTBEpPCTHE B JIOOHON 00JIacTh CcJieBa,
yIaJieH oyar pa3MO3KeHUsT, IIacTuHyarast cyoy-
pajibHas TeMaToMa, UMILJIAaHTUPOBaH jJaTyuk BYU/I.
Ha 5-e cyTku oT™MeueHO BOCCTAHOBJIEHUE CO3HA-
Huist. Boitican o HabJTio/IeHre HEBPOJIOTa 110 Me-
CTY JKUTEJIbCTBA Ha 51-€ CyTKU 1MoCJIe Oneparuu.

3aKTIOUnTebHBIN Jauarao3: 3akpbitras UYMT,
yumb TOJIOBHOTO MO3Ta TSKEJION CTETeH , OCTPast
IIacTUHYaTass CcyOaypajibHasi TeMaToMa B Jie-
BOIl JIOOHO-BHCOYHON 00J1aCTH, KOHTY3MOHHBIN
ouar JIeBoil JIOOHOM J10JIM, MHOXKECTBEHHbIE MeJl-
K€ KOHTY3MOHHO-TeMOPPArnyecKue oyaru 00enx
JIOOHBIX M TEMEHHBIX J10JIeii, MacCUBHOE cybapax-
HOUJIAJIbHOE KPOBOM3JIUSHUE; JUHEWHBIN Tepe-
JIOM YellTy! 3aThIJIOYHON KOCTU CJIeBa; JAMCJIOKA-
nnoHHblit cunapom I-II cremenu; MHoOXKecTBEH-
HbIe YITUObI 1 CCAIUHBI KOHEYHOCTEHH.

B mpezcraBientoM HaGJIIOEHUE Y MAIMEHTA
nmena mecto Tsokenads UMT c¢ pazButuem juc-
JIOKAIIMKM TOJIOBHOTO MO3Ta, KOTOpas MpoTeKasa
GJIaronpUsATHO M3-3a Hasmmaust Gosbimoro AVIP.
Omnpe/esienne 9TOro TOKa3aTeIst Kak OOJIbIIO-
rO PU KOMIIEHCUPOBAHHOM COCTOSTHUM MOCTpPa-
JIABIIETO IAJI0 BO3MOXKHOCTh TIPUHSATH pellleHue
O TIPOBEEHUN MAJIOMHBA3UBHOTO ONEPATUBHOTO
BMeEIIATEIbCTBA, YTO MO3BOJIUIIO JOOUTHCS TIOJI0-
JKUTENBHOTO JleueOHOTO ahdekTa.
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O6cy:knenne

[Tpu BHYTpUYEpETHBIX MOBPEKIECHUSX, COTPO-
Bokpaonx YMT, k1nHn4YecKoe TeueHne U NCXO/L
B 3HAUUTEJILHOI CTENIEHHU OITPEIEIISIOTCS 00BEMOM
MHTPAKPAHUAJIBHBIX  PE3EPBHBIX  ITPOCTPAHCTB,
KaK PUTHHBIX (aHATOMUYECKHe CTPYKTYPbI), TaK
u ajacTuHbIX (cybapaxHOMIaJbHble Inesu, Ga-
3aJIbHBIE IIUCTEPHBI, JKEIYyI0UYKOBas CHUCTEMa, Be-
HO3HAsl CHCTeMa U BEIIEeCTBO TOJOBHOTO MO3Ta)
[3, 4, 10, 20, 22]. BaxkubiMu 1apameTpamu, Orpe-
JIEJIIIONIMMY  aHATOMUYeCKOe MHTPaKpaHUuaJIbHOe
pocTpaHcTBO, sABigioTca BTP, mmpuna Bbipes-
K1 HameTa Mozskeuka wian TO, a takke amameTp
B30. 9Tt nmapametpsl, a Tak;ke UX COOTHOIIEHUE
BO MHOTOM W OIIpE/IeJISIIOT XapaKTep U CTeleHb
JIMCJIOKAITMN TOJIOBHOTO MO3Ta TIPU €ro HelpoXu-
pypruueckoii narosoruu. Briepsbie 1ipoBe/ieHHbIE
CKT-mopdomerpudeckrie u3MepeHust 3TUX mapa-
MeTpoB 1ipu YMT no3Bosmin ycTaHOBUTD, YTO MU-
HuMasbHbiii AVTP nabiogaercs b 8 10 % cory-
yaes, Oosblioii 06bem AVIP Berpedaercs B 12%
1 y GOJIBIIMHCTBA MAIMEHTOB JIETCKOTO BO3pPacTa
(78 %) numeet MeCTO CpeTHUIT AHATOMUYECKUIT MH-
TpaKpaHUaIbHbINA pe3epB. Kpome Ttoro, oGHapy-
JKeHa TecHasd KoppeJdaTuBHasA cBsA3b ucxoga UMT
ot o6bema AVIP. B 911X yCI0BHSIX TPYIITA MOCTpa-
JABIIMX ¢ MUHUMAaIbHBIM 00beMoM AVP Tpebyer
KpaliHe TMPUCTAJIBHOTO BHUMAHUS, HEOTIOXKHBIX
XUPYPIUYECKUX MOCOOUI U MEPOIPUSTUN UHTEH-
CHUBHOM Tepanuu. XOTs yJeJbHbII BeC 3TON IPyIi-
bl ¥ MAJIOYKCJIEH, HO OHA IMPEACTaBJsIET COOOiT
ciiydan 0co00 MOBBIMEHHOTO PHCKA € HEMPECKa-
3yeMbIM TeueHHeM [UCJOKAIMOHHOTO IIpolecca.
CaenoBatesnpno, CKT-mopdomerpuss npu UMT
¢ KosimuecTBeHHbIM onipesieienrieM AP naet Bo3-
MOKHOCTH YTOYHUTH CPOKU M 00bEM XUPYprude-
CKOTO BMeIIATeIbCTBA, a TaKKe WHTEHCHBHOCTD
rocJje/yonei MpoTUBOOTEYHON TepaIni.
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OCOBEHHOCTU BUOJJIEKTPHUYECKOI AKTUBHOCTH I'OJIOBHOT'O
MO3TA Y HETOHOIIEHHBIX HOBOPOKJIEHHBIX C OUEHb MAJIOI
MACCOM POKIEHUS 1 TECTAITMOHHBIM BO3PACTOM MJIAIIIIE
32 HEJIEJIb BE3 IIOBPEK/IEHII TOJTOBHOTO MO3TA

T.B. Meaamenko, B.B. I'yzeBa, 11.B. Oxpum

BITIO CII6 TTIMY, niepuHaTaIbHBbIiA IEHTP, KIWHUKA HepBHBIX Gosesneil, Cankt-IlerepOypr, Poccus

IIposedenue pannezo uccredosaniis GUOINEKMPUUECKOL AKMUBHOCIU 20JI08H020 MO324. Y HEOOHOULEHHO20 HOBOPOIIC-
0eniozo cnocobemeyem ce0e6PEMEHHOMY BbLAGIEHUI0 (DYHKUUOHAILHIX HAPYUWEHUL U PUCKA (HOPMUPOBANUS
CIMPYKMYPHLIX NOBPEHCOCHUTI 20JI08HO20 MO32A Y IMUX Oemell 8 PaAHHeM HeOHAMALLHOM nepuode. /lannoe ucciedo-
sanue deMoncmpupyem PuUUoL0ZUdecKie 0CoOOeHHOCMU OUOINCKMPULECKOU AKMUBHOCTIU 20JI08H020 MO324 8 PAM-
HeM HeOHAMALLHOM Nepuooe Yy HeOOHOUEHHBIX HOBOPOICOCHHLY, NOIYUABUUX PECNUPATIOPHYIO MEPANUI0, C OUCHD
MATBIM BECOM PONCOCHUS U CPOKOM 2ecmanuil 00 32 nedeib 6 OCIMpPoM HEOHAMAILHOM Nepuode 6e3 KIUHUYECKUX
npusnaxog nogpexcoenus: ITHC u usmenenuil, Bbis8IeMbIX NPU HEUPOBUIY ATUAUUL.

KitioueBbie cJI0Ba: 6U0ILEKMPUUECKAS AKMUBHOCTL, HEOOHOUEHHbLE HOBOPONCOCHHBLE C 0UEHD HUIKOL MACCOLL POXC-
OenusL, HeUPOBU3YANUSAYUSL.

FEATURES OF BRAIN ACTIVITY IN PRETERM INFANTS WITH VERY
LOW BIRTH’S WEIGHT AND GESTATIONAL AGE LESS THAN 32 WEEKS
WITHOUT BRAIN DAMAGE

T.V. Melashenko, V.V. Guzeva, 1.V. Ochrim
Saint Petersburg state pediatric medical university, Perinatal Center, nervous diseases department,
Saint Petersburg, Russia

Early initiation of research of bioelectrical brain activity in preterm infants contributes to identification of func-
tional disorders and risk of formation of structural brain damage in these children in early neonatal period. This
study demonstrates physiological features of brain activity in the early neonatal period in preterm infants receiving
respiratory therapy, with very low birth weights and gestational age up to 32 weeks, in acute neonatal period without
clinical and brains images sings of CNS injury.

Key words: bioelectrical brain activity, preterm infant with very low birth weights, brains images.
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B nocnennee pecatunerne orMevyaeTcs cyie-
CTBEHHBIN POCT POKIAEMOCTH W BBIKMBAEMOCTU
HEeJIOHOTIIEHHBIX HOBOPOK/IEHHBIX, B TO BPEMs KaK
4acTOTa Pa3BUTHS HEBPOJIOTUYECKUX HAPYIICHUH
y 9THUX JieTell B OCTPBIN U OTAAJCHHBIN TEPUOJIbI
octaercs Bbicokoii [1]. Omnpenenenue pucka mo-
BPEX/IEHUST TOJIOBHOTO MO3Ta Y HEJOHOIIEHHOTO
pebeHKa B paHHEM HEOHATAJbHOM TIEPUO/IE TIPE/I-
CTaBJIET OJIHY U3 OCHOBHBIX 3a/1a4 OT/IEJIEHUS pe-
aHUMAIlUM ¥ WHTEHCUBHOHN Tepanuu HOBOPOXK-
neanpix (OPUTH). OrcyTcrBue CTpPyKTYpPHBIX
U3MEHEHUH, OIpeessieMblX MeTolaMUu Helpo-

cTByeT 06 OTCYTCTBUU MOBPEKAECHUN TOJOBHOTO
MO3Ta y HEeJIOHOIIEHHOTO HOBOpOsKIeHHOTO [1].
[IpoBesieHre paHHETO WCCJAEOBAHUS OUOJIEK-
Tpudeckoil aktuBHocTr (BIA) rosoBHOTrO Mo3ra
y HEJIOHOIIIEHHOTO HOBOPOKIEHHOTO CIIOCOOCTBY-
€T CBOEBPEMEHHOMY BBISBJIEHUIO (DYHKIIMOHAIb-
HBIX HApyIIeHN 1 PUCKA CTPYKTYPHBIX TTOBPEXK-
JIEHUI TOJIOBHOTO MO3Ta y 3TUX JIeTell B paHHEM
HEOHATAJIBHOM TIepro/ie.
Anexrpoaniiedanorpadus (III) npencrasis-
er HanboJjiee 6e30MmacHbIil ¥ MHOOPMATUBHBINA Me-
TOJl WCCJEM0BaHMst (DYHKIIMOHATIBHON OMO3IeK-
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Tpryeckoil aktuBHOCTH (masiee BAA) TosoBHOTO
MO3Ta y HEIOHOIIEHHBIX HOBOPOKIEHHBIX B YCJIO-
BUAX peannMarontoro otaesenus [17]. Ilokasa-
HO, 4TO paHHee Hapytienre bIA rosoBHOro Mosra
oripe/iesiIeTcsl y TeX HeIOHONIEHHBbIX JIeTei, Y KO-
TOPBIX BIOCJECTBUN BBIIBIISIOTCS HEBPOJIOTHYE-
ckue Hapyienus [6]. Dusnonoruueckoe hopmu-
poBaHUe paHHEe! 2JIEKTPUYECKOU aKTUBHOCTU HE-
POHOB TIPECTABJISIET OCHOBY [IJIST JTAJIbHEHIIETO
HOPMQJIBHOTO CO3PEBAHMS TOJIOBHOTO MO3Ta y He-
noHoteHHoro peberka. MonoBast akTuBHOCTH DT
OTpPa’KaeT CTPYKTypHble M (PYHKIIMOHAJIbHBIE 13-
MeHEHUs TOJIOBHOTO MO3Ta, BO3HUKAIOIINE B TIepH-
HaTaabHbIN Tieproz. Vsmenenne BIA TosoBHOTO
MO3Ta B ITpoIiecce OHTOTeHe3a OKa3bIBaeT BIMSHUE
Ha Pa3BUTHE KOPTUKOTEHEe3a, B TOM YuCJIe Helipore-
He3a, arorTo3a, HeHPOHATHLHOU MUTPAITUH, KIIeTOU-
Holi b depentpoBku. Pannee Hapyienue Heil-
POHAJIBHBIX TTATTEPHOB BJUSET HA PAa3BUTHE KOPBI
Gosbiux remuchep Kak y MI0/1a, Tak Uy HeIOHO-
IIEHHOTO HOBOPOJK/IEHHOTO pebenka [11].
ODusnonornueckas III HEOHOIEHHOTO HO-
BOPOJK/IEHHOTO € OYeHb HU3KOW Maccoi Ipu po-
KIEHUW W TeCTAllMOHHBIM BO3PACTOM MJIAJIIIE
32 Hemesb XapaKTepU3yeTcsl MPEepPhIBUCTON 3JIeK-
TPUYECKON aKTUBHOCTBIO, MPEACTABICHHON BBICO-
KOBOJIbT)KHBIMU BCIIbIIKaMu akTiuBHOCTH (burst),
MPEPBIBAIOIINMHCS HU3KOAMILIUTYTHON (hOHOBOH
akTUBHOCTHIO (710 25 MkB). Takoii marrepH mpepbi-
BUCTOI aKTUBHOCTH OTIPE/IeNIIeTCs TEPMUHOM trace
discontinue [2, 12]. VIuTepBajibl MEKBCIIBIIIEYHOIM
HU3KOAMILIMTYAHON ~aKTMBHOCTH — 00O3HAYAIOT-
csl KaK MHTEPBAJIbl MEKBCIIBIIIEYHON aKTUBHOCTH
(IBI — interburst interval). Y HemoHOIEHHBIX HO-
BOPOK/IEHHBIX 63 OBPEK/IEHIS TOJIOBHOTO MO3Ta
trace discontinue MosKeT BbISIBJISATHCS 10 34 Heelb
rectarmu. Heobxomumo muddepeHiimpoBarh HIi3-
KOAMILIUTY/THYIO MEKBCIIBIIIIEYHYI0 aKTUBHOCTD
B cocraBe trace discontinue, KoTopast XapakTepHa
st I HeroHONIEHHBIX HOBOPOJK/IEHHBIX U T1a-
TOJIOTMYECKUI TIaTTepH  BCIIBINITKA—TI0/IaBJIeHHE,
HaOJTIO/IaeMBblii Y JIOHOIIEHHBIX HOBOPOKIEHHBIX
¢ naroJsiorveii rosoBHoro mosra. Ilatosornueckuit
HaTTePH BCIBINIKA—TTO/[ABJICHUE TIPOSBISETCS alTb-
TEPHUPYIOIUMU TEPUOaMH 3JIEKTPUYECKON aK-
TUBHOCTU 1 (DPMKCUPOBAHHBIMU TIEPUOJAMU DJICK-
TpUYECKOro Mosrdanus (10 5 MKB) jmnrenbHOCTBIO
or 1 no 10 cexyna. Ilpu crumyssiiuu pebGeHKa,

y KOTOPOT'O JIMarHOCTUPOBAH TATTEPH BCITBIIITKA—
1oJlaBjieHue M3MEHEHUI 9JIeKTPUYECKOI aKTHBHO-
cru He Habsmomaetcs [8).

Cpennsga amurenbaocts IBI mo njannbiM pas-
JIMYHBIX aBTOPOB cocTasiisieT 2—90 cexyny [8].

[nurensnocts matrepua [BI npexze Bcero 3a-
BHCHUT OT TIepeOPaIbHOIN 3PETOCTH, WU TeCTAIINOH-
HOTO BO3pacTa HeJJOHOIIEHHOTO HOBOPOKIEHHOTO.
C yBesmuenneM BO3pacTa TeCTAIlMH, CO3PEBAHUS
TOJIOBHOTO MoO3ra JnTesnbHocTh IBI ymenbima-
eTcs, a JJIMTEeJbHOCTh BCIBIIIKK TaTTepHa trace
discontinue yBesmmunBaeTcs, U K 34 HeIeJIsIM TecTa-
MU 3JIEKTPOOMOIOTYECKAst aKTUBHOCTD TOJIOBHO-
'O MO3Ta XapaKTepPU3yeTcs MaTTEPHOM HellpephIBH-
CTOI aKTMBHOCTH, MOsiBJIeHIeM trace alternate [ 16].

NsBectHo, uto wmHQpOpPMATUBHBI HE TOJDBKO
JUTebHOCTh M YyactoTa IBI, Ho u xapakrepu-
cThKa camoro TmarrepHa Bembimkn [15]. Xapak-
TEPUCTHKA BCIIBIINIKHU, BXO/AIIEN B COCTaB trace
discontinue, onucana B psijie KCCJIeI0BAHMIT Y He-
JIOHOIIEHHBIX HOBOPOK/EHHbIX C HU3KOI Maccoi
poknenwst [7, 8].

Yamunenne IBI, ymenblienune koJsiuecTsa
BCITBIIIEYHON aKTUBHOCTU Y HEJJOHOIIEHHOTO HO-
BOPOK/IEHHOTO B IIEPBYIO HEEJIO JKU3HU SIBJISET-
st HeOJTarOMPUSITHBIM TIPOTHOCTUYECKUM TTaTTep-
HoM JII, cBUmETENBCTBYIONUM O HApPYIIEHUU
(OYHKIIMOHATBHOW AaKTUBHOCTH TOJIOBHOTO MO3-
ra. Tak, ykopoueHue BCHBINIKM B cOCTaBe trace
discontinue orMeuaercst Ipy 3HAUUTENbHBIX I10-
BPEXK/IEHUSIX TOJOBHOTO MO3Ta, BBISBISEMbIX
¢ nomorpio Heiipoconorpadun (HCT) [4].

Ilenp MccaemoBaHus: BHISIBUTH OCOOEHHOCTH
OUOBIEKTPUYECKON aKTUBHOCTU TOJIOBHOTO MO3-
ra, mpejcTaBjaeHHOil trace discontinue y Hemo-
HOIIIEHHBIX HOBOPO’K/IEHHBIX, IOJYYaBIINX pe-
CIUPATOPHYIO TEPanuio, ¢ OYeHb MaJIbIM BECOM
npu poxkaenun (10 1500 r) u cpokom recraruu
1o 32 Hemesab B OCTPOM HEOHATATbHOM TIEPUO-
sie 6e3 KIMHUYECKUX TPU3HAKOB MOBPEIKICHUS
[THC u usmenenuii, BHISBISEMbIX TIPU HEMPOBU-
3yanusanun (KpaHnaJabHOW coHOTpadun).

Heo6x0mMoCTh TAaKOTO U3YUYEHUST OIPEIeisi-
eTcsl TeM, YTO B HacCTosilliee BPeMsl OTMeYaeTcs
GoJIbIlast Bapualust JaHHBIX, XapaKTE€PU3YIONINX
narrtepH trace discontinue. Kpome Toro, Heo6xo-
JIMMO U3ydYeHHe OCOOEHHOCTEH TarTepHa trace
discontinue, onpezenseMoro y HeIOHOIIEHHBIX
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HOBOPOJK/IEHHBIX C YEeTKUMU BU3yaJTU3AIMOH-
HBIMU KPUTEPUSAMU IiepeOpaibHOIl He3peIocTu
U OTCYTCTBUEM CTPYKTYPHBIX TATOJOTMYECKUX
U3MEHEHUH TOJIOBHOTO MO3Ta Kak B paHHUU, Tak
U TIO3THUHM HEOHATAJIbHBIN TTEPUOJIBI.

MaTepI/IaJI HCCJIEAOBaAHUA

B uccnenoBanue BKIIOUEHBI HEJOHOTIIEHHBIE HO-
BOPOK/IEHHBIE TeCcTallMOHHOTO Bo3pacTta 27—30 He-
nenb (n = 10), moctynuBIIMe Ha OT/eJeHUE aHe-
CTE3MOJIOTUH, PEaHUMAIlNU U WHTEHCUBHOW Tepa-
nun HoBoposkaeHHbIX OAPUTH nepunartanbaoro
nentpa TBOY BIIO CII6 TTIMY 8 2013-2014 1.
OcobOeHHOCTH TTePUHATATIBHOTO aHAMHEe3a U JlaH-
HbIE aHTPOIIOMETpHUU TIpuBeAeHbl B Tabu. 1. Bee
JIeTU TPYIIIbI U3YYeHUs] OCMOTPEHBI HEBPOJIOTOM
IIpU TIOCTYIJIEHWW U B [uHamuke. HeBposornue-
CKMIT OCMOTP BBITIOJTHSJICS COTJIACHO PEKOMEH/1a-
UM TIPOBe/IeHUST HEBPOJIOTUYECKOTO MCCIeI0Ba-
HUSI HOBOPOJK/IEHHBIX HEJIOHONIEHHBIX JieTeil [3].
B rpymnmy nccnenoBanus BKIOYEHBI HEJOHOIIEH-
Hble jleTh (e3 HEBPOJOTHYECKUX M WH(PEKIIMOH-
HBIX 3200JIeBaHUN, BPOKIEHHBIX TOPOKOB Pa3BU-
TUS TOJIOBHOTO MO3Ta, XPOMOCOMHBIX aHOMAJIUI.
Bce nmetu rpymnibl udydeHus moJydanad pecumpa-
TOPHYIO Tepanuio (MCKYCCTBEHHYIO BEHTUJISIINIO
serkux — MIBJI ¢ mocenyionmm nepeBojioM JeTeit
Ha BCIIOMOTATEIbHYIO PECITUPATOPHYIO TEPAITHIO).

MeToabI HCCIIEeIOBAaHU I

Tpamnimmonnas ueiipoconorpadus (HCT') BovI-
HOJIHEHa 4epe3 OOJIBINON POAHUYOK, TI0 TPaHC-
TEeMIIOPAJbHBIM TpaccaM C HCIOJb30BaHUEM Ca-
TUTTAJIBHOTO, (PPOHTAIBHOTO, TOPU3OHTATIBHOTO
cpe3oB. HCI-uccienoBanue mpoBeeHO € TIOMO-
HIbI0 JIMHEHHOTO U MUKPOKOHBEKCHOTO JATYMKOB
(5 u 7,5 T'y) na anmapatre Philips HD 10XE. HCT-
HCCJIeIOBaHNe BBITIOJHEHO BCEM HEOHOITEHHBIM
HOBOPOXK/ICHHBIM TPYIIIBI MCCJIEOBAHUS B Tiep-
BbIl fieHb octyrennst Ha OAPUTH B 1-3-it quun
JKU3HU  HeZOHOIeHHOro  pebenka. [ToBTopHbIe
HCT npoBoauiu Ha 5—7-ii jieHb npeObIBaHusT pe-
Genka B oT/eeHnd U Ha 28—30-i IeHb JKU3HU JJIst
HCKJIFOYEHUST CTPYKTYPHBIX MOBPEKACHUIT O€I0ro
BeIIeCTBA TOJIOBHOTO Mo3ra (MepuBEHTPUKYJISIP-
HOU JIEHKOMAJIAINN, aTPODUUECKON BEHTPUKYJIO-

mugtann). Onenka pesyabratoB HCI Brioua-
JIa aHAJIN3 KPUTEPHEB epeOpabHON HE3PEJIOCTH,
HPECTABIISIONTX 000 KOMILIEKC aHATOMITYe-
CKHX CTPYKTYP OCOOEHHOCTEH TOJIOBHOTO MO3Ta,
BBISIBJIIEMBIX  YJIbTPAa3BYKOBBIM ~HCCJIEOBAHUEM
y HEJIOHOIIEHHOTO PeOeHKa, TAKMX KaK TePMUHAIb-
HBIII MaTPUKC, COXpaHEHHE TOKAJIEe3HbIX TOJI0-
CTeH, «BBITTPSMIEHHOCTb» MEKITOJTYTIIAPHON T11eJIH,
OTCYTCTBUE CYJIbKAIINN KOHBEKCUTAJIBLHON TTOBEPX-
HOCTH OOJIBIIIX TTOJIYTITIAPUI TOJIOBHOTO MO3Ta.

AT -uccsenoBanne ¢ TapaeNbHON 3aIn-
ChIO0 BHUJIEO TIO CTAHJAPTHOMY TMPOTOKOMIY [2, 14]
IIPOBE/ICHO BCEM HEJOHONIEHHBIM HOBOPOXK/IEH-
HBIM Ha 3—5-i JeHb KusHu. [IpuMensiics aHIe-
danorpad-anamusurop «Nicolets. Vicnonb3oBasiu
CTaHIapTHBIE ycs0Bud 3amucu DI co cKopocTbio
pasBepcTku 30 MM/CeK, UyBCTBUTEIHbHOCTh KaHa-
JioB coctapisyia 10 MxB, 3amuch ocyiecTBIIsin
6e3 ucrnosb3oBanus GuiIbTpoB. JlJist perucrparum
IIT y HOBOPOKIEHHBIX TIPUMEHSIIN 8-37I€KTPO/I-
HYIO CHCTEMY, YallleYKOBbIE 3JIEKTPOIbI, BMOHTH-
pOBaHHbIE B IJIACTUKOBYIO OIpaBy. B HacTosiem
WCCTIe/IOBAaHUY pa3MelleHne 3JeKTPOIOB MTPOBO-
JIUJTA TI0 MEKYHApOJIHOW CHUCTeMe B HeOHATaJIb-
noit mogndukaimu (10-20) ¢ ucnosbpzoBanreM
BU/ICOMOHUTOPUPOBAHUS TIAIIMEHTAa U TIPUMeEHe-
HUEM MOHO- U GUIIOJISIPHBIX OTBEIEHUIl. 3armuch
I3T mpoBoamiach BO BpeMst OOIPCTBOBAHIS
1 CHA, ITTUTEIbHOCTD 3arucu coctaBuia 60 MUHYT.

Bce metu rpyminel u3yueHus 10 1 BO BpeMsI TIpo-
Begienns DI He Toydann TPOTUBOCYIOPOKHOM
Teparuy 1 MPeraparoB ¢ CelATUBHBIM 3(D(HEKTOM.

Crarucruyeckast 06pabOTKa MOJYYEHHDBIX pe-
3yJIbTATOB TPOBOMJIACH C TIOMOIIBIO TPUKJIAL-
ubix iporpamMm «Microsoft office 2007» ¢ Bbrunc-
JIEHUEeM JIJIs TIapaMeTPUYeCKUX JaHHBIX CpeaHei
apudmernueckoit (M), cpeHero KBajipaTUYHOTO
OTKJIOHeHUs (m); il HelapaMeTPUIecKUX JlaH-
HBIX — OIpe/leIeHe TIOBEPUTEIbHBIX MHTEPBa-
JIOB JJI jtoJieli (TTPOIeHThI) B TPAHUYHBIX YCJIO-
BUsIX 110 MeToy Ban nep Bapuaena.

PCSyJIbTaTbI 06CJI€I[0BaHI/I}I

[IpoBesennbIll aHaINU3 AHTPOIOMETPUYECKUX
JaHHbBIX, 0COOEHHOCTEH MHTPAHATAILHOTO U PaH-
HEro HEOHATAJBHOTO MEPUOIOB Y 00CIEI0BAHHBIX
jereii npezacrasie B Tadur. 1.
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Tabruya 1

KJIMHHKO-aHTPONIOMETPUYECKHE 0COOEHHOCTH HEJOHONIEHHBIX HOBOPO3KIEHHbIX
MaJjioro cpoka recramuu (n = 10)
Clinical and antropometrical characteristics of preterm infants with low gestational age (n = 10)

Clinical and anthropometrical sign Indicator
Gestational age (weeks) 27-30 (M = 28,6+2,35, m = 1,17)
Gender indicator (boy/girl) 4/6

Birth weight (grams)

8001280 (M = 1077+359, m = 1,17)

Caesarian operation

At 9 infants from 10 (90£20 %)

Long waterless period (more then 12 hours)

Apgar score at first minute (points)

5-7 (M= 58+1,26, m = 0,63)

Apgar score at 5 minute (points)

6-8 (M =6,7+1,35, m = 0,67)

Average duration of respiratory therapy (day)

3-15 (M = 7,4+8,44, m = 4,22)

introduction of surfactant in birth’s room

Development of respiratory distress syndrome, mandatory

All infants — 10 (100£15 %)

Cpeanuil recTallMOHHBIA BO3pacT 06Cyen0-
BAHHBIX JleTell cocTaBidn 28,6 Heeb, cpeHss
Macca npu poxzaennu — 1077 r, konmmuecTBo Je-
BOYEK IIpe00Jazaio B IPeACTaBIeHHON BBIOOP-
ke. OmepatuBHOE pojOpaspenieHne POBeeHO
B 9 cayuagax ponoB. B cocTosHum runokcun po-
JUJNCH BCe JIETU TPYTIbI uccyaenoBanus (O1eH-
Ka 110 1Kaje Anrap Ha epBoil MUHYTe COCTaBU-
aa 5,8 6amwnos, Ha 5 munyte — 6,7 6annos). Bee
JeTH TIocse POXKACHWS HYKIAJNCh B pecrupa-
TOPHOU TOI/IEPKKe U MHTPaTpaxeaabHOM BBe/le-
HUK cypdakTanTa, 94To 06yCJIOBJIEHO Pa3BUTHEM
pecnmpaTopHOTO AUCTPECC-CUHPOMA Y 9TUX Jie-
teil. Jaurenbnocts nposeaenus VBJI negono-
MIEHHBIM JIETSIM B UCCJIEyeMOI TPyTIie COCTaBU-
na 3—15 cyToxk.

PesynbraTel kpanuasibHol coHOTpachuu Ipe/I-
craByieHbl B Ta6u1. 2. TTo TaHHBIM aHAJIM3a Pe3yJIb-
tatoB HCI' y HOBOpOXZEHHBIX TPYMIIBI HCCJIE-
JIOBAHUST BBISABJICHBI YJIbTPAa3BYKOBBIE TPU3HAKU
1epeGpaibHON HE3PETIOCTH, BKJIIOYABIIHE: TIPE/-
CTaBJICHHbIE TIEPUBEHTPUKYJISPHBIM YCUJICHUEM
9X0-CUTHAJA B 30HAX KJIETOYHOH MWTpallly, CO-
XpaHEeHUEM MOKAJIJIE3HBIX TIOJIOCTeH, CTeleHbIo
BBIPAKEHHOCTH CYJIbKAIIUH, BBIPAXKEHHOCTBIO Tep-

MUHAJIBHOTO MaTPUKCa BEHTPaIbHOI obacTit 60-
KOBBIX JKeJTY/I0YKOB B Tpoekinu MonpoeBa oT-
BEPCTHSL.

CoryacHo jlaHHBIM TabJI. 2, YIbTPa3BYKOBbIE
MPUBHAKHU 11epeOpaTbHON HE3PETIOCTH BbISIBJICHDI
y Bcex JeTeil rpymnibl uccaegoBanus. IIpexomsi-
1ee yMepeHHOe paciimperne 3aTblJIOYHOTO OT/Ie-
J1a GOKOBBIX JKETYM0YKOB (TaTaMO-OKI[UITATAb-
Hag aucTaHius B pegenax 16—18 Mm) orMmevasnu
y 4 pereii rpyniibl Uccae0oBaHusl. Y IbTPa3ByKo-
Bble TIPU3HAKM BHYTPUYEPEITHBIX KPOBOW3JINS-
HUM, TIPEXKe BCEro BHYTPHUKENYZIO0UYKOBBIE KO-
BOMBJIUSAHNS, CTPYKTYPHBIE TTOCTTUIIOKCUYECKHE
n3MeHeHus (NepUBEHTPUKYISpHAS JIeHKOMaJIs-
1Us1), TIOPOKU PAa3BUTHSL TOJIOBHOTO MO3ra y 00-
CJIeTOBAaHHBIX /IeTeH He BBISIBJICHDI.

PesynbTaTsl ananusa aseKkTposHIiedasorpam-
MBI y JleTell TPYTMIIbl MCCJAeOBAHUS TTOKA3aHBI
B Tabu1. 3.

OcHOBHAsI aKTUBHOCTH MO3Tay BCEX IeTEH IpyTI-
bl UCCIIEI0BAHMS TIpe/icTaBiieHa trace discontin-
ue. MexmosyiapHasi CHHXPOHUS PeTUCTPUPOBa-
JIach y Beex gereil B quamnasone 60—75%. Craiiku
OCTPBIX BOJIH PETMCTPUPOBAJINCH Y BCEX HEOHO-
MIEHHBIX HOBOPOXK/IEHHBIX C TIPEUMYIIECTBEHHOM
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Tabuua 2

Pe3yabrathl KpaHHaIbHOI COHOTrpaduu y HeIOHONIEHHBIX HOBOPOSKIEHHBIX
C MaJIBIM CPOKOM reCTanuu
Date of cranial sonography in preterm infants with low gestational age

Ultrasound changes in early neonatal period

Number of children with changes on ultrasound, n = 10

Cerebral immature 10 (100£15%)
Increase in thalamo-caudal distance 4 (42+27%)
(more 15 mm)
Increase.ln width 'of anterior part of lateral Not detected
ventricles (oblique size larger 6 mm)
Other changes Not detected
Ultrasound changes detected at 28—30 weeks Not detected

Tabuua 3

Xapakrep 6HO3IEKTPUUECKOI AKTUBHOCTH T'OJIOBHOTO MO3Ta y HEJIOHOIIEHHBIX HOBOPOK/IEHHBIX
¢ MaJibiM cpokoM recramuu (n = 10)
Features of bioelectrical brain activity in preterm infants with low gestational age (n = 10)

EEG patterns

Number of children with present EEG pattern

Basal activity (trace discontinue)

10 (10015 %)

Basal activity (trace alternant)

Not determined

Interhemispheric synchrony

60-75% (M = 66+11,35%; m = 5,68)

Sharp transient activity

Multifocal sharp waves detected in all 10 children

(100+15%)

JIOKaJM3alnell B 1eHTPaIbHO-TEMEHHBIX OTBeJle-
HUSX.

[TpoBenen anann3 AJAUTENBHOCTH W aAMILIN-
TYZIbl MEXKBCIBIIIIEYHOTO WHTEpPBaJia M BCIIbI-
NIEYHOW aKTUBHOCTH, BXOJAIINX B COCTaB trace
discontinue. OcobeHHOCTH aKTUBHOCTH trace
discontinue y HeIOHOIIEHHBIX HOBOPOKIEHHBIX
U €ero OCHOBHBbIE XapaKTEPUCTUKU TPUBEEHBI
B TabJI. 4.

PesysibraThl  aHanmsa  akTMBHOCTH  trace
discontinue y HeIOHOLIEHHBIX HOBOPOKIEH-
HBIX TIO3BOJIUJIM BBIIEJIUTH JIBE COCTABJISIONIHE
TAaKON AaKTUBHOCTH, IIPE/CTABIEHHbIE BCITBIII-
KON aKTUBHOCTH M MEKBCIBIIIEYHBIM HEPUOIOM
(puc. 1). OnpeziesieHsl IUTENTbHOCTD BCITBIIETHON

Y MEKBCITBIIIIEYHON aKTUBHOCTH, a TAaKyKe aMILI-
Ty/a cocrapisionux trace discontinue (puc. 2, 3).
JITITEeTbHOCTD  MEKBCITBIIIIEYHOTO TIepUosia  Co-
CTaBJISAET OT 4 J10 25 CEKYH/I, CPETHSS VTN TETTHHOCTD
coctaBuya 11,4 cekyH/, cpe/iHssT MaKCUMaJIbHAS
JUTUTEIBHOCTD MEKBCIIBIIIIEYHOTO TIEPUO/Ia COCTa-
Busa 15,8 cekyH/, MUHUMaIbHast — 8,2 CEKyHI.
MaxkcumasibHas aMILIUTy/a 2JIEKTPUYECKOU aK-
TUBHOCTU MEKBCIIBIIIIEYHOTO TIepUoia He Tipe-
BbIIAa 3HaueHus 25 MKB (cpennee 3nauenne —
19,6 MxB), MuHUMaTbHAS AMTITTUTY/IA COCTABJIATA
ne menee 6 MxB (cpennee 3navenune — 9,5 MxB).
JliTesIbHOCTD  BCIIBIIIEYHON AaKTUBHOCTH TaK-
e Kojiebasach B GOJIBIIOM JOBEPUTENTbHOM WH-
tepBase (1-20 cekyHm), OTHOCUTEIBHO CPEHSS
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Tabruya 4

Xapaxkrepucruka trace discontinue y He[OHOLUIEHHBIX HOBOPO3KIEHHbIX MAJOTO BO3PACTA TeCTAIMH
(n=10)
Features of trace discontinue in preterm infants with low gestational age (n = 10)

Patterns trace discontinue Features of pattern trace discontinue
Maximal duration of interburst period (seconds) 8-25 (M =15,8+10,45; m = 5,22)
Minimal duration of interburst period (seconds) 4—12 (M = 8,2+6,38; m = 3,19)
Average duration of interburst period (seconds) 6-18,5 (M = 11,4£8,97; m = 4,48)

Maximal amplitude of EEG activity of interburst period (mcV) | 10-25 (M = 19,6+6,68; m = 3,34)
Minimal amplitude of EEG activity of interburst period (mcV) 6—18 (M =9,5£7,9; m = 3,45)

Maximal duration of burst in trace discontinue (seconds) 7-20 (M = 14,0£9,14; m = 4,57)
Minimal duration of burst in trace discontinue (seconds) 1-3 (M =2%1,33; m=0,67)
Average duration of burst in trace discontinue (seconds) 2,5-11 (M = 6,25£6,04; m = 3,02)
Maximal amplitude of burst activity (mcV) 200-300 (M = 280+84,3; m = 42,16)
=81
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Puc. 1. Trace discontinue, BCIbIIIKA 1 MEKBCIBIIIEYHBIN HHTEPBA (KOPOTKHE CTPEIKH PasTPaHUINBAIOT ITATTEPHBI )

Fig. 1. Trace discontinue, burst and interburst interval (short arrow points EEG patterns)
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BeJIMYMHA CcOCTaBmIa 6,25 cekyma. AMILIUTYzA
AKTUBHOCTHM BCIIBIIIIEK Y BCEX WCCJAETOBAHHBIX
HOBOPOJK/IeHHbIX mpeBbiana 50 MkB, mocturas
300 mkB, otHOCUTEIBHAST CPEIHSS BEJMYNHA CO-
craBisiia 280 mxB.

Oo6cy:xaenne

[lannoe nccseoBanme 1eMoHCTpUpyeT (husu-
oJIOTMYecKre 0COOEHHOCTH OGUOITIEKTPUYECKON
AKTUBHOCTH TOJIOBHOTO MO3Ta B paHHEM Heo-
HATAJTBbHOM II€pHOjie Y HEJIOHOIIEHHBIX HOBOPO-
JKIEHHBIX C OYeHb MAJIBIM BECOM POKICHUS 1 CPO-
KOM recTaruu 10 32 HeJelb.

OcHoBHast  GUOAJIEKTPUYECKAsT AKTUBHOCTD
y BCEX HeIOHOIEHHBIX HOBOPOXK/IEHHBIX C OYEeHb
MaJIBIM BECOM POKJE€HUS TIPeACTaBIeHA MPEepPbI-
BUCTON aKTUBHOCTBHIO, trace discontinue. ITpepbi-
BUCTas aKTUBHOCTDH U BCIIBIIIKK B COCTaBe Ipe-
PBIBUCTOI akTMBHOCTH, MM trace discontinue,
MPE/CTABJASIOT TATTePHbl  (PU3NOJOTUYECKOTO
pasButug BIA rosoBHOTO MO3ra y HEJOHOIIEH-
HBIX HOBOPOK/IEHHBIX C MaJIOil Maccoll Teja mpu
poxxaennu [13]. Y Bcex meTeil BbISIBICHBI MYJIbTH-
(okasbHBIE CITAITKKM OCTPBIX BOJIH C TPEUMYTIECT-
BEHHON perucTpaiueil B IeHTPaIbHbIX OTBEJCHU-
ax. Mexxnoarymapaas cuaxponnsi BOA cocrasiis-
na 63—70%, 4TO COOTBETCTBYET JIAHHBIM JIPYTUX
nccyenoBannii bBAA rosoBHOro Mosra y Heno-
HOIIIEHHBIX HOBOPOXKAEHHBIX. Tak, 10 JaHHBIM
AM. Xyceiin (Aatif M. Husain), 6unatepaibhas
CUHXPOHUS BCIIBIIIEK Y HEJOHOMIEHHBIX HOBOPO-
JKJIEHHBIX TeCTAIlMOHHOTO BO3pacTa MeHee 32 He-
nesb cocraBaster 70 % [9].

Cpennsisi  IJUTENBHOCTD  MEKBCIBITIIEYHBIX
unrepsanos (IBI) B crpykrype trace discontinue
y HEJIOHONIEHHBIX HOBOPOXKIEHHBIX C OYEHb
MaJIBIM BecOM poskjenus cocraBuya 11,4 ce-
kyHz. [lo mnanubIM Uccae0BaHU, TTPOBEIEHHBIX
C. Bukcrpém (Sverre Wikstrom) [17], y Hemono-
MIEHHBIX HOBOPOKJIEHHBIX C OYE€Hb MAJIBIM BECOM
IPU POKAEHUN B TIEPBbIe CYTKU KU3HU JITTUTEIh-
noctb IBI cocraBisina 6,5-14,1 cexynna 1o pe-
3yJabTataM aMILTUTYJHOW 4YeThbIpeX KaHaJIbHOU
3JIeKTPO3HIIeaTOTPAMMBI.

AMIIUTYIa MEKBCIIBIIEYHBIX MHTEPBAJIOB y
HE/IOHOTIIEHHBIX HOBOPOSK/IEHHBIX TPYTITIBI NCCIe-
JIOBaHUS He TIpeBbInaa 25 MKB, cpeinee 3Haue-

nue He pesbimano 20 mxB. Ilo pesyabraTam uc-
cneposanus K. P. Konge (J.R. Conde) ormeua-
JIACh AMIIUTY/IA MEKBCIIBIIIEYHON aKTUBHOCTU
no 30 mxB [5].

Cpennsst IIUTENbHOCTD BCIIBINIEYHON aKTHUB-
HOCTHU y HEJTOHOIIEHHbBIX HOBOPOSKJICHHBIX TPYIIIBI
uccye0Banus coctaiisiia 6,25 cekynu. /lmresns-
HOCTD BCIIBIINIEYHON aKTUBHOCTU B cOCTaBe trace
discontinue mpu wusyuyeHun pesynbratoB DIT
y HEJOHOIIEHHBIX HOBOPOKAEHHBIX G€3 yTOuHe-
HUS TeCTallMOHHOTO Bo3pacTa cocrasiisgeT 6-8 ce-
Ky 1o garteiM K. T. JTom6poso (C.T. Lombroso)
[8]. ITo manHBIM HEKOTOPBIX MCCJIEIOBAHUM, YKO-
podeHue IUTEJIbHOCTH BCHBIIIEYHON aKTUBHO-
cTH TipepbiBUCTONl BAA rosioBHOTO MO3ra y Heno-
HOIIIEHHBIX HOBOPOJKIEHHBIX TIPEICTABIISIET OO0
MaTOJIOTUYECKUH MTporHocTudeckuii narrepu [10].

Taxum 06pas3oM, IIpecTaBIeHHbII aHaI3 (Du-
3UOJIOTUYECKON (POHOBOUM aKTUBHOCTU TOJIOBHOTO
MO3Ta Y HeJIOHOIEHHBIX HOBOPOXKIEHHBIX C OYEeHb
MaJioll Maccoil POKIeHUS U TeCTAIlMOHHBIM BO3-
pacToM MeHee 32 Hefiesib B paHHEM HEOHATAJTbHOM
nepuojie Mo3BOJIsIeT BBIIETUTD TAaTTEPHBI, COCTAB-
JISTIOTIME TIPEPBIBUCTYI0 OUO3TIEKTPUIECKYIO aK-
TUBHOCTD U OTIPEJICJIUTD CPeHNe 3HAUCHUS [N -
TeJbHOCTA W aMIUIUTY/IbI 3TUX TarTepHoB. 13-
MEHEHUS TIaTTEPHOB TIPEPBIBUCTON aKTUBHOCTU
y HEJJOHOIIEHHBIX HOBOPOKIEHHBIX MTPE/ICTABJIS-
10T cO00ii HAPYyIIEHUsT Pa3BUTHST (DYHKITHOHAIb-
HOW aKTMBHOCTU TroJIOBHOrO Mo3ra. Hapyuienue
pasBuTHs 1epebpasbHoil (DYHKIIMOHAJIBHONU aK-
TUBHOCTHU Y HEIOHOIIIEHHBIX HOBOPOK/IEHHBIX Ha-
OJTIOTaeTCST TIPY 3a/IEPIKKE CO3PEBAHUS TOJIOBHOTO
MO3Ta, a TaKKe TPH CTPYKTYPHBIX 1epedpaibHbIX
noBpeskaeHnsAX. PaHHee BbIABIEHUE TATOJOTH-
YECKUX COCTOSHUH, BBI3BIBAIONINX MOBPEKICHUS
MO3Ta y HeIOHOIIIEHHBIX HOBOPOK/IEHHBIX B yCJIO-
Busix OAPUTH crioco6cTBYeT MpoBeIeHuto 1ie-
peOPOIPOTEKTUBHBIX MEPONPUSATHIT HA PAHHUX
cpokax 3aboJieBaHus, IPUHITHIO Mep TI0 TIPey-
PEKIEHUIO BO3MOKHBIX OCJIOKHEHUH.
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OILIEHKA PEABIMJIUTAIIMOHHOI'O IIOTEHIIUAJIA
V JIETEM C HOCJIEJCTBUSIMU OCTPOI1 BOCHAJIUTEJIBHOM
IMOJIMHEBPOIIATUU

A.B. KnumkuH, B.b. Boiitenkos, H.B. Ckpunyenko
Hayuro-uccienoBarebckuit ”HCTUTYT AeTckux uHbekiuii, Cankr-IlerepOypr, Poccust

PaspaGomka neiipopuauonozuieckux Kpumepues npozuosa 60CCMAH0GIeHUs 0BUZAMENLHbIX PYHKUULL Y 60b-
HOLX, NEePEHECULUX OCMPYH BOCNAIUMENvHYIO Jemuerunusupyrouwyio notunesponamuio (OBAII), seasemcs npu-
opumemnoil 0nst cospemeniol meduyunot. [lers pabomvr — ouenums uacmomy OAUMENbHOZ0 BOCCMAHOBLCHUS
20066061 y demeii ¢ OB/II u snauumocmv IHMI ¢ ucnorvsosanuem mypuuxemmuoil npodot 6 OMHoweHuUn nPozHo3a
¢ Onumenvivim nepuodom eoccmarnosienuem xo0vool. liposedeno IHMI ¢ ucnoavsosanuem mypnuxemuoi npodol
y 52 demeii epynnuvt cpasnenust ¢ eospacme 6—18 aem u 20 demeii ¢ OB/ 6 kamammuese 6 sospacme 7—17 nem
C UCNOAL30BAHUEM MYPHUKemHOU npodbul. Y 25 % demeil ¢ munuunoil gpopmoic OB/ nabaodaemcs OnumenvHoiil
nepuod (ceviwe 1 mecsya) soccmanosienus xo0voul. Y demeii ¢ ocmpwiit nepuod OBJII snavenue peaxmuerocmu
He8PANLHOU NPOBOOUMOCTU J0KMEe6020 Hepea 10-munymuoi uwemuu < 3,1% yrasvieaem nHa npoeHo3 ¢ Oaumenb-
HbIM 60CCManOBIeHUuem X00vouL (cevlue 1 mecsua).

KitoueBbie cio0Ba: ocmpast 80CNAIUMENIbHAS. OeMUCTUHUSUPYIOULAS. NOAUHEBPONAMUSL, OeMil, NPOZHO3, JNEKMPO-
Hetpomuozpagpusi.

ASSESSMENT OF REHABILITATION POTENTIAL IN CHILDREN
WITH CONSEQUENCES OF ACUTE INFLAMMATORY POLYNEUROPATHY

A.V. Klimkin, V.B. Voitenkov, N.V. Skripchenko

Scientific Research Institute of Children’s Infections, Saint Petersburg, Russia

Development of neurophysiological predictors of recovery of motor function in patients with acute inflammatory
demyelinating polyneuropathy (AIDP) is a priority for modern healthcare system. Purpose of the research is to evaluate
the significance of electromyography with tourniquet in relation to prognosis of the long recovery period of walking.
Electromyography with tourniquet in 52 children in the control (aged 6—18 years) and 20 children with AIDP in
catamnesis (aged 7—17 years) was used. In children in the acute period of AIDP values of reactivity neural conduction
of the ulnar nerve on 10 min of ischemia < 3,1 % points to prognosis long recovery period of walking(> 1 month).

Key words: acute inflammatory demyelinating polyneuropathy, children, prognosis, electromyography.

Beenenue

Nudexnmonnpie 3abosieBanus 1epudepude-
CKOU HEPBHOW CUCTEMBI y /IeTeil OTJINYAIOTCS BbI-
COKOM 4acCTOTON M TSIZKECTbIO TEYEHUSI B CBA3U
C PaCIpPOCTPAHEHHOCTHIO MHPEKIIMOHHBIX 3a60J1€-
BaHMI M He3aBEepPHIEHHBIM TPOIECCOM MUEJTUHU-
3aIMy HEPBHBIX BOJIOKOH Y feTeit [3]. Cpean nn-
(heKIMOHHBIX 3a00/1eBaHUll T1eprepuIecKoil He-
PBHOIT CHCTEMBI 0COOYIO TSKECTh TEUCHUST UMEET
ocTpasi BOCHAJUTEIbHAS eMUETNHU3UPYIONas
nosmueBponatug (OB/III), xapakrepusyroiiee-
cs1 pa3pylieHneM MueJgnHa CIUHHOMO3TOBBIX KO-
pelnkoB u neprudepruyecKux HEPBOB B pe3yJbTaTe

AyTOMMMYHHOTO BOCIIAJIEHUSI C PA3BUTUEM JIBUTA-
TeJbHBIX U YyBCTBUTEJbHBIX Hapymienui [4, 16].
Yacrora OB/III cocraBnsier ot 0,16 1o 4,0 coryqa-
e Ha 100 000 Hacesenus B rog — 10 20 % ot un-
cJa Bcex nmosimHeBponatuii [12, 14].

HauboJiee 4acTo BCTPEYAIONIMMCST BAPUAHTOM
cunapoma ['mitena—bappe y nerelt, kak u y B3po-
cabix, ssasercs OBJIII — 60-70% (Lin J.J.,
2012). Menee yacTbIMU SIBJISIOTCS OCTPast MOTOP-
Hasl U CEHCOPHAsI aKCOHAJIbHAS TTOJIMHEBPOTIATHS,
OCTpas MOTOPHAsl aKCOHAJIbHAS TIOJIMHEBPOTIA-
TUSI, OCTPAsi CEHCOPHAsST aKCOHAIbHAS TIOJTMHEBPO-
naTHsl, IMOJUHEBPOIATUS C TIPEUMYIIECTBEHHO
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BereTaTUBHBIMM paccTpoiicTBaMu (OocTpas TaH-
nucaBToHOMuUs1), cunapoM Muiepa @uiirepa
(odransbmonnerns, atakcus, apedyekcus ), code-
tanue [THII c mopasxkennem ciuarOTO M (MJIN) TO-
JIOBHOTO MO3Ta (9HIe(haToMUeT0NOJINPATUKYIIO0-
HEBPOTIATHS ) U IPyTHE BAPUAHTDI.

Peabunuranua 6onpusix ¢ OB/III nocae 3a-
BepIIeHNs TTepruo/ia HapacTaHus Mape3oB M CTa-
OUIMBAIUU COCTOSIHUS TpebyeT IpoBeneHus: 6o-
Jiee aKTUBHOTO BOCCTAaHOBUTEJNIBHOTO JIEYEHMUS,
B TOM YHCJI€ C UCIIOJIb30BaHNEM POOOTH3NPOBAH-
HOl Mexanoreparmu [1]. Orenka peabuinraiu-
oHHoro norenimana y 6ompubix ¢ OB/IIT axry-
aJibHa, Tak Kak 0KoJso 20 % mnepebosIeBInX nMe-
10T CTOMKHME HEBPOJIOTHYECKUe TTocyecTBus [14,
16], a cpok Jeuenus B cTarmoHape 1 MOJUKINHHI-
Ke MoKeT gocturath 3—12 mecsres [9, 15].

PaspaboTka Heiipo(hu3noJOrnIecKux KpuTe-
pHeB TIPOTHO3a BOCCTAHOBJIEHUS [[BUTATEIbHBIX
dbyHKIHiT y G0IBHBIX, IEPEHECITNX OCTPYIO BOCTIA-
JINTEJIBHYIO JIEMUETMHU3UPYIONIYIO TOJMHEBPOIIa-
TUIO, SABJSIETCS TPUOPUTETHON /IJIsT COBPEMEHHOMU
Menununbl [6, 14]. [lng weiipodusnonornyeckoii
OTIEHKH MIMPOKO TIPUMEHSIETCST METOINKA 3JIEKTPO-
neiipomuorpadun (OHMI). Oxnako B ocTpbiii
nepuox OBJ/III mokasarenu HeBpaJbHON TIPO-
BOJIMMOCTH, BKJIIOYAs [JIUTeIbHOCTH M-0TBe-
Ta, ckopocTh mposenenus ummiyabca (CIIN)
Ha CcpeHeM U TPOKCUMAJbHOM ydYacTKe HepBa
JIOCTOBEPHO MOTYT HE OTJIMYaThCsl OT HOPMBI |6,
10]. Yacro na nepssrit tian mpu OBJITI, ocoben-
HO B OCTPBII mepno/| 3a00JeBaHMsl, BBICTYHAIOT
HapyIIeHUsT aKCOHATBHON BO30YIMMOCTH, YTO 3a-
TPYIHSET OIEHKY TPOBOSIINX CBOWCTB HEPBOB
[6,7].

B dysrumonambHO#M IMarHoCTUKE JIJIT HOPMHU-
POBaHUS MOJIyYaeMbIX MOKa3aTesell NCIOIb3yI0T
Harpy3ouHbie PoObl. B KauecTBe HArpy30YHON
poObI B OlleHKe (DYHKIMH HEPBOB UCIIOJIB3YETCS
BJIMSHUE KPATKOBPEMEHHOU JIOKAJTbHOU UIlIEeMUU
Ha HEBPAJIBHYIO MTPOBOAUMOCTD ¥ BO30YIMMOCTb
AKCOHOB, TaK Ha3blBaeMasl TypHUKeTHast mpoda
[11, 13]. ¥YcranoBieno, 4To HepBHBIE BOJOKHA
TP PA3JIMYHBIX MTATOJOTMYECKUX COCTOSHUSX pe-
3UCTEeHTHBI K ninemuu [8, 11, 13], uto urpaet Bax-
HYIO POJb TIPU HEHNPODOU3NOJOTHIECKOM HCCIe-
JIOBaHUU aKCOHATbHBIX M3MeHeHUi nepudepuye-
ckux HepBOB. TakuM 06pa3oM, KpaTKOBpPEMEHHast

JIOKaJIbHAS MIIEMUsT MOKET ObITh IIPUMEHEeHa J1JIst
OLIEHKU PeabUIMTAIMOHHOIO IOTEHIMaka y Je-
ten ¢ mocaeacrBussmu OBJIII.

Iles» paGoThI

O11eHUTb YaCTOTY JJIUTETHHOTO BOCCTAHOBJIE-
Hust X006l y gereit ¢ OB/ cpennersukenoi,
TSKeJ0M 1 KpailHe TsisKeJ0l cTereHei.

O1eHUTHh 3HAUUMOCTD BEJTMUNH PEAKTUBHOCTH
HeBpasbHO TipoBoguMoctu (PHII), momyuen-
HbIX B xo/ie tepsuunoiit IHMI B nepsbie 2 Hene-
s 3a60JIeBaHNsT, B OTHOIIIEHUH TIPOTHO3A C JIJTN-
TEJIbHBIM BOCCTAHOBJICHUEM XOZbOBL.

MaTepI/IaJIIJI 1 METO/1bl

[Iposeneno DHMTI-uccnenoBanue ¢ oren-
koii CIIM 1mo MOTOpHBIM BOJIOKHAM JIOKTEBOTO
HepBa y 52 jleTeil TPYIIIbI CPaBHEHUST B BO3pa-
cre 6-18 mer u 20 npereit ¢ OB/III B xatamuese
B Bo3pacte 7—17 jieT B ceMu BPEMEHHBIX Cpe3ax:
JI0 TYPHUKETHOU mpoObl, Ha 2-i, 5-it, 10-ii mu-
HyTax nmpobsl u Ha 1-if, 5-i, 10-if MuUHYyTaX TOCJIE
npoObl. TypHuKeTHas TPo6a TPOBOAMIACH C TIO-
MOTI[bIO MaHKeThl churmoManomerpa |2].

Jletsam ¢ noarBepskaenubiM rarnozom OB/ITT
¢ nomortpio DHMT kpurepues [15] co cpexute-
TSKEJION, TAKEJNONW U KpaitHe TSKeJION cTerneHs-
MU TMPOBOJUJINCE: 1) HEBPOJIOTHUECKUI OCMOTP
C OIEHKOU JABUTATEbHBIX HAPYIIEHUN 110 UHJIEK-
cy mobuibHoctu Pusepmuz or 1 go 15 6Gasios
[5], e ot 1 10 6 GasmoB caMoCTOSITEIbHAST XO/Ib-
6a HeBO3MOKHa, 0T 6 10 12 xoxpba B Tpexesnax
nomerenust, 15 6amnos — Ger; 2) craHmapTHOE
IHMTI -uccienosanue metoaukamu CITU motop-
Hag u CIIU cencopnasg cpemHHOTO, JIOKTEBOTO,
60J1b111e6EPIIOBOI0, MAJI0OEPIIOBOI0, MKPOHOKHO-
ro HepBoB; 3) IHMI-uccienoBanme ¢ TypHuKeT-
HOH TIp0o06oit B ocTpbIil mepuo 22+15 nHeit u B me-
puoj pekonBasiectieniun 120+56 gueii.

Crenenp uamenenusi CIIM na snokanbHyto
UIIEMUIO TIPU TYPHUKETHOH 1pobe 0T (GOHOBOTO
3HaueHUs, BRIpaKeHHAS B IIPOTIEHTAX, XapaKTepu-
30Bajia PEAKTUBHOCTH HEBPAJIBHON ITIPOBOIUMO-
ctu (PHII) na kparkoBpemennyio uiemMuio [2]:

PHII = CIIU munyTa nmemuu % 100
/ CIIN donosas — 100 (%).
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I'paduku cpennux 3uavennit PHII B rpymie cpaBuenus (n = 52), B rpynie gereit ¢ OB/II1 B katamuese (n = 20)

BO BpEM:A U TTOCJIE€ NITIEMUN

The mean value graph of reactivity of neural conduction in the control group (n = 52), in the groupe of children
with AIDP in catamnesis (z = 20) during and after ischemic attack

Crarucruyeckuii ananmms u o6paboTKa TMOITy-
YEHHBIX JIAHHBIX IPOBOJMJIUCH C TOMOIIBIO TIPO-
rpammuoro obecrievenusi IBM SPSS Statistics,
22-g Bepcus. 1o kaxmoil rpyre 1 BpeMEHHOMY
cpe3y MPOBEAEHMsI TYPHUKETHON TPOOBI TIPOCU-
TBIBAJIUCh CpejiHee apudmeTudeckoe 3HAYEHUE,
CTaHJIAPTHOE OTKJIOHEHWE, OCTOBEPHOCTh CHU-
xenug CIIV na nmemunio HermapameTpuyecKuM
KpuTepueM BHJIKOKCOHA M JIOCTOBEPHOCTb pas-
JUYUS MEXKIY TPYINIaMu HelapaMeTPUuYeCKIM
U-xpurepuem Manna—YutHu.

ROC-ananus (Receiver Operator Characteris-
tic) B OTHOIIIEHUY NPOTHO32 JIJIUTETbHOTO BOCCTA-
HOBJIeHUs X0Ab0bI (Gosiee 1 Mecsiia, unmexke Pu-
BepMUJ < 6).

YpoBeHb 3HAYMMOCTH P-3HAYEHUs ObLI TIPH-

uar <0,05.

Pe3ybTaThl HCCIEI0BAHUS U UX
00CysKIeHHe

25% neteii (5 nereit) yepe3 1 Mecsi| mocJie K-
Hudeckoit manudecrarmmu OB/II1 nmenn cumsken-
HBIIl MHAEKC MOOWJIBHOCTH, HE IIPEBBINIAIONIMIA

6 6aJLTIoB 110 TIKasie PUBEPMII, 4TO COOTBETCTBOBA-
JIO aKTUBHOCTH B TTPEIEIax TiepeMeleHns ¢ KpoBa-
TH HA CTYJI 1 0OPATHO C HEBO3MOKHOCTBIO CAMOCTO-
ATEJBHON XOABOBI ¥ XOBOBI ¢ MACCUBHOIT OTIOPOA.

PHII na 10-it MunyTe JIOKaJbHON WIIEMUN
Ha ypoBHe Tipezrieybs B rpymie aereit ¢ OB/III
B KaramHe3e Ha 0% /IOCTOBEPHO MeHbIIe
(p<0,00001), yem B rpyme cpaBHEHUS (CM. PHC. ).

[etn B octpeiii nepuon OB/II ¢ wmnaex-
com mobuibHocTn Pusepmuz 6,1+2,0 Gamios
(1o 2 MmecsreB) uMesd JIOCTOBEPHO MEHBIITYIO
PHIT 3,6+0,7 %, yuem netu ¢ OB/III uepes 6 mecsi-
1EB MTOCJIe KIMHNYEeCKON MaHudectannu (MHIEKC
mobunbHoCTH Pusepmuy 13,8+1,8 6amnos), PHII
KOTOPBIX cocTaBisiia 6,8+1,8 % (p<0,05).

Ha ocuoe ROC-ananusa GblIo ycTaHOBJIE-
HO, YTO XOpOHIell MPOrHOCTUYECKON 3HAYUMO-
CThIO B OTHOIIEHUW 3ATSIKHOTO TEUYEHUs Mepu-
oJ1a BoccTaHOBJeHUsS X0Ab0bl (Gostee 1 Mecsia)
obsaziaeT 3HaYeHue MOPoroBoii Besnunnb PHIT
na 10-it munyte umemun < 3,1%, moJsydentnoe
IIPU UCCJIEJIOBAHUH B TIEPBbIE 2 Heeu 3a001eBa-
aust. Takum o6pasom, HU3Kuil okasareb PHIT
JIOCTOBEPHO KOppeJupyeT ¢ Oosiee JTTeTbHBIM
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TeueHreM BOCCTAHOBUTEIBHOTO Teprojia y JeTeit
¢ OBAIL.

BoisiBennasi HamMu [1OCTOBEpHasi Pe3UCTEH-
THOCTb MOTOPHBIX aKCOHOB K JIOKQJIbHOW UIIeMUN
y nereii ¢ OB/IIT cxomHa ¢ TakoBOI Y B3POCJIBIX,
0OHAPYKEHHOM JAPYTUME aBTOPAMU TIPH [UCMETa-
6osmueckux mosmueBponarusx [11].

OO6ObexTHBHAs OlLlEHKA PeabuInTallMOHHOIO
norennuana y gereii ¢ OB/III umeer Gosblioe
3HavYeHue, Tak Kak okoJio Tpetu jgereit ¢ OB/III
MMEIOT JITUTENIbHBIN TIepruo/i BOCCTAHOBJICHUS
x0/160bI. [IpriMeHeHre TYPHUKETHO! TIPOOBI [1Ist
3TOI OIIEHKH, BO3MOKHO, TIO3BOJIUT YCOBEPIIEH-
CTBOBaTb U TEPCOHAIN3NPOBATH IPUMEHsIeMbIe
CXEMbI PeabUIUTAIHIOHHOTO JICYEHHSI.

BriBoaBI

1. lns oreHKu peabuIUTAIlMOHHOTO IOTEH-
nuana y gereit ¢ OB/III nmpuroano npumenenue
IHMT ¢ TypHUKeTHOI TIPOGOIA.

2. Y nereii B octpoiii epuog OB/III 3naue-
nus PHII sokreBoro nepa 10-munyTHOI Hiie-
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IO U MHTEHCUBHOTO PeabUIMTAIIMOHHOTO JIEYCHUSI.

3. TlestecoobpasHo MMPOKOE BHEPEHIE METO-
ik IHMT ¢ typauKeTHO#T po6oii B e iuaTpu-
YeCKY10 HEBPOJIOTHIO ¥ HEHPOPeadMINTAIHIO.
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KJINHUYECKUE NPOSIBJIEHUS OIIYXOJIEN IIOAKOPKOBDIX Y3J10B

II.Y. Kagsipos, E.A. Xyxuaaesa, A.H. KonoBanos
HWMU neiipoxupyprun um. akaa. H.H. bypaeako PAMH, Mocksa, Poccust

Onyxonu nooKOPKOBHIX Y3708 XAPAKMEPUIYIOMCS PASHOOOPAZUEM HEBPOJOZUYECKO CUMNMOMAMuUKU. B ocHo-
8e Pa3sUMuUst KIUHUYCCKUX NPOSBIECHULL NPU ONYXONSIX NOOKOPKOBLIX Y3108 Jexcum 2 mexanusma: 1) napywenue
OMMOKA AUKBOPA 8CeOCMBUE COABLEHUS ONYXO0IDIO JUKEOPONPOBOOSUUX nymeil, 2) NOPaANCEeHUE ONYXOLbI0 HENno-
CpedcmeeHHo NOOKOPKOBHIX CMPYKMYP U 34 CUEM KOMAPECCUL,/ UHDUILMPAUUU npuiexcauux cmpyxmyp (cpednezo
MO32a, 3PUMENLHBIX MPAKmos, ousnyedarvnot ooaiacmu). Hamu npoanaiusuposan KOMnieKce KIuHU4ecKux cumn-
momos y 131 nayuenma ¢ omezpanuvennbIMu ONYXoAAMU NOOKOPKOBLIX CIMPYKMYP, Komopwvie Gbliu 00C1e006aHbL
u npoonepuposamvt no nosody onyxouu 6 HUH neipoxupypeuu ¢ 1985 no 2014 2.

KiioueBsie cioBa: onyxoJiv noaxopxoebzx Y3708, KOMNIEKC KIUHUUECKUX CUMNINMOMOSB.

CLINICAL PRESENTATION OF BASAL GANGLIA TUMORS
Sh.U. Kadirov, E.A. Khukhlaeva, A.N. Konovalov

Burdenko Neurosurgery Institute, Moscow, Russia

Basal ganglia tumors are characterized by variety of neurologic symptoms. The origin of these symptoms is
tumoral obstruction of CSF pass ways and injury of basal ganglia and neighbor structures (midbrain, optic tract,
diencephalon). We analyzed the complex of clinical symptoms of 131 patients with well circumscribed basal ganglia
tumors that were examined and operated on in Burdenko Neurosurgery Institute within the period of 1985—-2014.

Key words: basal ganglia tumor, complex of clinical symptoms.

BBenenue

[TonKOpKOBBIMU CTPYKTYPaMU TOJIOBHOTO MO3-
ra SIBJISIIOTCS] 3PUTEIbHBIN OYTOpP, XBOCTATOE SIIPO,
JIEHTUKYJIIPHOE SI/IPO, COCTOSIIEE U3 CKOPJIYIIbI
u Guemanoro mapa. OmmyXoJm JaHHOW JIOKai3a-
un 110 ganabiM MPT moryt 6biTh 1) orrpanm-
YeHHBIMU U 2) Tud Y3HBIMU.

OrmyxoJsin  MOJKOPKOBBIX Y3JIOB COCTABJISIOT
Bcero 1-3 % BHYTPUMO3TOBBIX omyxoJieii [10, 11,
16, 17]. Bospiast yacTh 9TUX OIyXO0JIeil ABISETCS
TJINOMAMU PA3JINYHON CTENeHN 3JI0Ka4eCTBEHHO-
cru. Omyxosm 6a3aIbHBIX TAHTJIUEB TIPOSIBJISTIOT-
€SI MHOKECTBOM KJIMHUYECKUX CUMNITOMOB [1, 3,
6-9, 11, 15, 17, 19, 21]. OcHOBHBIMU CHHPOMA-
MU SBJSIOTCSI TUNIEPTEH3UOHHBIN, TTUPAMUHBINI,
AKCTpATUPAMUIHBIN, CPEIHEMO3TOBON CUHAPOM
U HapylieHue 4yBCTBUTEJbHOCTH. CoBpeMeHHbIe
MeTo el HetipoBusyanusaru (MPT u KT) nosso-
JISTIOT TOYHO OTIPEIEJIUTD JIOKATU3AINIO OITyXO0JIe-
BOTO TIPOIlecca B Tpejieiax 0a3aibHbIX TaHTJINEB,
nuddepeHIpoBaTh OMYXOJIU 9TON JIOKAIU3ATTUN
1 OIIYXOJIM CMEKHBIX IJIyOMHHBIX CTPYKTYD |2, 4,

3, 13, 20, 23]. Paznuunbie pexkumbr MPT xapak-
TEpU3yI0T MOPGOJIOTHIECcKe 0COOEHHOCTH OITy-
xonu (orrpanmuennble, nuddysnoie). Kmnnu-
yecKkass CUMITOMATHUKA OIYXOJiel MOJKOPKOBBIX
y3JI0B 3aBUCHUT OT Tororpaduu u mopdosornu.
Hamu poanaymzupoBanbl fannbie 131 nanuenTa
C OTTPpaHUYEHHBIMU 110 AaHHbIM MPT rimnomamu
Ga3aJIbHBIX TAHTJIMEB PA3JUYHON CTETIEHH 3JI0Ka-
YeCTBEHHOCTH B 3aBUCHMOCTH OT Tomorpaduye-
CKUX 0COOEHHOCTEH OITYXOJIH.

MaTepnaJI U METO/1bl

OcHOBOH HCCJIEOBAHNS CTAT AHAIN3 KOM-
nJeKca KJAWHUYecKuX cumnromoB y 131 mamm-
eHTa C OITyXOJIbIO TIOJKOPKOBBIX Y3JI0B, KOTOpbIE
6bL1n tipooniepuposatbl B HVN Heiipoxupyprun
¢ 1985 mo 2014 r.

Bospacr manuenTos BapsupoBas ot 2 10 50 JieT.
[TanmenTtoB merckoro Bospacra (<17 set) GbLIO
79 (60 %), B3pocabix — 52 (40 %). Cpennuii Bo3-
pacr nereit coctaBu 10 siet, B3pocibix — 29,5 jer.
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[TanmeHTOB KeHCcKOoro moJa ObL10 59 (45 %), My K-
ckoro — 72 (55%). Omnyxoab pacrnoJiarajiach
cripaBa y 69 narenTtos (53 %), caieBay 62 (47 %).

lucronornyeckumMu TUIIAMU OIYXOJel 110/1-
KOPKOBBIX Y3JIOB OBV TJIMOMbBI Pa3IMIHOI CTe-
MEHW 3JI0KAYeCTBEHHOCTU — IUJIOU/THBIE aCTPO-
rutomsl (ITA) (n =41, 31,3 %), actporiuromsl (A)
(n=22,16,8%), ananacTuaeckrie acTpPOIUTOMbI
(AA) (n =27, 20,6 %), rmmobaacromsl (I'B) (n =
=41,31,3%).

O6cietoBaHyie MAIMEHTOB BKJIIOYAIO HEBPO-
JIOTMYECKHIT 0cMOTp, o0cegoBanue Heilpood-
TAJIbMOJIOTA, OTOHEBPOJIOTA, IPU OYEBU/IHbIX Ha-
PYUIEHUSX TCUXUKU — OCMOTP HEHPOINCUXO0JIO-
ra u ncuxuarpa. Orenka Tornorpaduu OmyxoJn
U ee CUTHAJbHbIE XapPAKTEPUCTUKU OIEHUBAICH
Ha ocuoBannu ganubix MPT u KT.

Pe3yabraThl

Ha ocuosanun nanabix MPT B 3aBucumocTtn
OT JIOKAJIM3AIUU OITYXOJIM TIOJIKOPKOBBIX Y3JIOB
U HATPABJEHUsI ee POCTa HAMU BbIIEJIEHO 5 TO-
norpaduueckux BApUaHTOB OTTPAHIMYEHHBIX OITY-
xozeit (puc. 1).

1. Omnyxosu TepeHuX OT/EJNOB TOIKOPKO-
BBIX y3JI0B (7 = 35). Y3eJ1 OIyX0JI1 pacroiarasicst
B TIEPEIHUX OT/EJIaX 3PUTEIBHOrO OyTpa, TOJIOB-
Ke XBOCTATOTO si/ipa, AeOopMUpyst IHO GOKOBOTO
JKeJTy/I0UKa, a TPU OOJIBIIINX pasMepax — U TJIy-
6unnbie oTaesb T06HOI goau (T1/1) (n=17). Xa-
PaKTepHBIM [IJI OIyXOJiel 3TON JIOKAJIU3aiuu
66110 THAPOIedATbHOE PACHIMPEHUE KETYI0U-
KOBOU CHUCTEeMBI, 00YCJIOBJIEHHOE OKKJIIO3Ueil 0/1-
HOTO WJIH 0OOUX MEKIKETYIAOUKOBBIX OTBEPCTUI.
Crenenp pedopmaiiut BHyTpEHHEH KarlCyJibl 3a-
BHCeJIa OT pasMmepa omyxouu. Kommpeccust 6Ga-
3JIbHBIX CTPYKTYP (TUIIOTAJIAMYCa, HOKKU MO3Ta,
3PUTEJBHOIO TPAKTA) B 9TUX HAOIOAEHUSAX ObLIa
MUHUMaJIbHON (puc. 1, a).

Oy x0JIu TIepeIHUX OTAETIOB TaKKe UMen Oa-
3asmbpHOe pactpoctpanenne (IIB) (n = 18). Otu
OITyXOJIM 3aHUMAJIU TI€Pe/IHUE OT/EJbl 3PUTEITh-
HOro Oyrpa, U, paclpocTpaHsasich 6a3ajbHO, KOM-
MPUMHUPOBAIM TUIIOTAJIAMYC, 3PUTEIbHBIN TPAKT,
HOXKKY Mosra. [leopmanun GOKOBBIX JKeJTyI0u-
KOB He ObLIO Wi OHa Obla ¢1a00 BbIPaKEeHHOM,
ruziporiedasist Moria orcyrcrBoBarh (puc. 1, 6).

2. O1yxoau MOJIKOPKOBBIX Y3JI0B C Meualb-
HpiM poctoM (M) (n = 10). Onyxonb 3aHUMaIa
MeIMaibHble OTAeNbl TajaMmyca, 1eopMupoBaa
npocser 111 xxenynouka. B 3aBucumocTs ot 00be-
Ma 3TU OIYXOJU OOTYPUPOBAIN KaK MEKKEIy-
JIOYKOBBIE OTBEPCTHUS, TaK W BOIOIPOBOJ MO3Ta,
BBI3BIBASI CUMMETPUYHOE paciiupeHre GOKOBBIX
Kerynoukos (puc. 1, B).

3. Onyxosm MOoAIKOPKOBBIX Y3JI0B C JlaTepaJib-
HbIM poctoM (JI) (n="7). Onyxosb pacnosaraiach
B JIaTepaJbHBIX OTAeNaxX TajaMyca U JIeHTHKY-
agpHoM szpe. OTMevasach MpeuMyIecTBeHHAsS
nedbopmaliiss BHYTPEHHEH KarcyJsbl, OCTPOBKa
1 TIPUJIEKAIINX OTAesI0B Bucounoi nosu. [ledop-
mamus I skenyzouka OblLia He3HAYUTENbHON
(puc. 1, r).

4. Onyxoyim 3aIHUX OT/ENI0B TMOAKOPKOBBIX
y3710B (OIyXOJIU MOJAYIIKU 3PUTEJIHHOTO Oyrpa)
(n = 48). Yactp atux omnyxosueit (n = 13) 3anu-
MaJii 3ajlHUe OT/eJIbl TajlaMyca M pacipocTpa-
HAJUCH Op3ajabHO. B 3aBucmMocTu ot pasme-
POB OHU J1e(hOPMHUPOBATIH TPEYTOTHHUK OOKOBOTO
JKeJIyI0uKa, 3ajiHee Oe/Ipo BHYTPEHHEH KaIlCyJibl
u Tpusiexkaiiue oTaesan TemeHHoi moau (3/0).
OpaJibHble OTENbI CTBOJIA MO3Ta OB WHTAKT-
uol (puc. 1, ).

OnyxoJu TOAYIIKK TakKe WMean (a3aiib-
HOE HalpaBjieHHEe POcTa B 0GJACTH BBIPE3KU
HaMmeTa, Mopaxasi TMOKPBIIIKY U KPBIITY Cpej-
HEeTO MO03Ta, 3ajJiHue oT/esbl Tunnokamma (3b)
(n = 35). M'mapornedanus mpu TaKUX OMYXOJSIX
Obl1a 0OyCJIOBJIEHA CHABJIEHUEM 3aJHUX OT/e-
goB 111 xenysouka u OKKJI03Mel BOMOITPOBOIA
Mmoara (puc. 1, e).

5. Pacmipoctpanentsie onyxosu (P) (n = 31)
MMeJIN KPYITHBIN pasMep U pas3jnyHoe HalpasJie-
HHEe POCcTa U Mopakas GOJIBIIYIO YaCTh TTOIKOP-
KOBBIX Y3JI0B, BbI3bIBasl 3HAUUTEJNbHYIO lepopma-
IIAI0 BCEX CMEKHBIX CTPYKTYP (puc. 1, k).

Yactora BCTpEYaeMOCTH HEBPOJOTUYECKUX
CUMIITOMOB TIPU PA3JIMYHBIX TOTOTpapuIecKux
BapuaHTax OMNEPUPOBAHHBIX OIYXOJIeH MOIKOP-
KOBBIX y3JI0B 0TOOpaskeHa B TabJI. 1.

[TepBoe MecToO 110 YaCTOTE BCTPEUAEMOCTH TTPU-
XOIUTCST HA TUTIEPTEH3UOHHBIN CUHIPOM U TeMU-
nape3 (p<0,05). /lanee cienyioT cpeiHEMO3rOBOI
CUH/IPOM, 9KCTPANMPAMUIHBIN CUHPOM U Hapy-
mrenust yyBctBuTeapHoctu (p<0,05).
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Puc. 1. Cxemaruueckoe u3o6paxeHue TonorpahuuecKux BApUAHTOB OIYXOJIEH TTOIKOPKOBBIX Y3JI0B: & — OIyXOJIH
HepeIHuX OT/EI0B ¢ gop3aibHbiM poctoM (T1/1), 6 — omyxosu mepeaHux otaenos ¢ bazaabhbiM poctoM (IIB), B —
OTTYXOJIM MEIMAJILHOTO pactiosioskenus (M), T — oI1yXoJiu JlaTepabHOTO PACTIONOKEHUS, /T — OIYXOJIU 33JHIX OT/Ie-
JIOB € I0p3aibHBIM pocToM (3]1), € — OITyX0JIu 33/IHUX OT/EJIOB ¢ GasanbHbiM poctoM (3B), 5k — pacrnpocTpaHeHHbIe
omyxosn (P). Ctpesku Ha cxemax a, B, T, [, ’K: 1 — MEKIKETYZI0UKOBbIE OTBEPCTHS, 2 — BHYTPEHHSA KallcyJia, 3 —
JIEHTHKYJISIPHOE SIZIPO, 4 — TOJIOBKA XBOCTATOTO sI[Pa, 5 — 3puTebHbill Gyrop. Crpesku Ha cxeme 0: 1 — 3puTeIbHbIN
TPaKT, 2 — TunoTajyiamyc, 3 — Hokka Mo3sra. Ctpesiku Ha cxeMe e: 1 — nojiyika trajiamyca, 2 — Kpbliiia CPe/HEr0 MO3Ta

Fig. 1. Schematic view of topographic groups of basal ganglia tumors: a — anterior tumors with dorsal growth, 6 —
anterior tumors with basal growth, B — tumors with medial location, r — tumors with lateral location, 1 — posterior
tumors with dorsal growth, e — posterior tumors with basal growth, ;x — widespread basal ganglia tumors. Arrows
on schemes a, B, 1, 1: 1 — interventricular foramen, 2 — internal capsule, 3 — lenticular nucleus, 4 — head of caudate
nucleus, 5 — thalamus. Arrows on scheme 6: 1 — optic tract, 2 — hypothalamus, 3 — cerebral peduncle. Arrows on

scheme e: 1 — pulvinar, 2 — roof of the midbrain

FunepmeH3u0HHaﬂ cumnmomamurxa

B Hameii cepuu GOJIbHBIX TUIEPTEH3MOHHBII
curzapom ormevasics y 104 manuenTos (79,4 %)
(tabu. 1).

[Mneprensnonnasi cUMITOMATUKA CTAaTUCTH-
YeCKM 3HAYMMO TIPeBAJIMpOBaja B TPYIIIax OIy-
xoaeit M, 3B, 3/1, P (»p<0,05). B rpynmax JI u [1b
OHa OTMeYasach C MEeHbIIel 4acTOTOM.

OKKJII0O3MOHHAsA CUMITOMATHUKA TIPU OIyXO-
JISIX TOZIKOPKOBBIX Y3JI0B 00YCJIOBJIEHA HapylIiie-
HUEM IPOXOMMOCTH JIMKBOPHBIX IyTel 3a cyeT
KOMIIPECCUU OTTYXOJIBIO MEKKEeTY0YKOBBIX OT-
BEPCTUI U BOJOIIPOBO/IA MO3Ta.

B 3aBucumocTu ot mpenMyIiecTBeHHON JIOKa-
JIN3AIUU OIIYXOJIN TIPOMCXO/IUT ClIaBJIeHNEe O/IHO-

ro man oboux orsepctuii Monpo, medopmarus
3aguux otaesnoB I skemymouka u OKKJIIO3UA BO-
JOTIPOBOIA MO3TA.

Crenenp tugponedammu 1o gadHbeiM KT
n MPT 3aBucena oT cTereHu 3JI0Ka4eCTBEHHO-
cru omyxosm. [Ipu 106pOKaYeCTBEHHBIX OIYXO0-
agx (rnmomax [-11 crerenn), Kak mpaBuJIo, OT™Me-
YaJI0Ch 3HAYUTEJBHOE paciiperne OOKOBBIX JKe-
JIYI0YKOB. ITO 00YCIOBIEHO MEIJIEHHBIM POCTOM
OIIYXOJIU U 3aTPyHEHNEM JJMKBOPOOTTOKA B Teye-
Hue pynTeapHoro Bpemenu. [Ipu gexkommnencaiun
ruzpouedany (B OCHOBHOM B CJIydasix ObICTPOTO
YBEJIMYEHUST Pa3MEPOB KHMCTO3HOTO KOMITOHEHTA
OIyXO0JI1) Ha (OHE MUPOKUX OOKOBBIX JKEJIYI0Y-
KOB OTMeYaJscsl IepUBEHTPUKYISIPHBIHN OTEK.
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Fig. 2. Depth of hemiparesis in different topographic groups

[Tpn 370KaYeCTBEHHBIX OIYXOJAX (TJIMOMAxX
[II-1V crenenn) pasBuTHe 1 A€KOMITEHCAITNS TH/I-
portedaani TPOUCXOANIN B OTHOCUTEIBHO KOPOT-
K1e CPOKHU, TIPY 3TOM PaCHIMPEHHe SKeTyI0UKOBOM
cUCTeMBbl ObLIO HE3HAYUTEJTBHBIM W TIPAKTHIECKU
BO BCEX CJIy4asX COMPOBOXK/AAIOCH TIEPUBEHTPHUKY-
JIIPHBIM OTeKOM. VICKiioueHne COCTaBUJIM BCETO
HECKOJIbKO CJIy4aeB 3JI0KaYeCTBEHHBIX OITyXOJei
(rymobsactoM) ¢ GOJIBIIONH JABHOCTBIO OOJIE3HU
Y 3HAYUTEJBHBIM PACITHPEHHEM OOKOBBIX JKeJTy-
JIOYKOB C TIEPUBEHTPUKYJISTPHBIM OTEKOM.

Temunapes

lemumnapes pa3snyHOl cTereHn BhIPaKEHHOCTH
BbIsIBIIEH Y 76 % (n = 100) marmenTos (Tabir. 1).

Femumapes mpu OmyxoJiiX MOJAKOPKOBBIX Y3-
JIOB O0YCJIOBJIEH KOMIIpeccueil 1 WH(pUIbTpa-
el TUPaAMUAHBIX ITyTeH, TPOXOISAIINX BO BHYT-
penHeii karcyJie (epeiHss TpeTh 3a1Hero oeapa)
1 HOXKKe MO3Ta.

[MupaMuHBIN CUHIPOM BBIABJAJICS Y TO/IaB-
jstomero yuciaa 6osbubix npu JI, P, II u 116
onyxosusax. [Ipu 31, 3b 1 M onyxossax remurna-
pe3 Pa3BUBAJICS B MEHbIIIEM KOJNYECTBE HAOJIIO-
penwii (Tabu. 1).

CHWKeHMEe MBIIIEYHO CUJIbl 0OBIYHO HAYK-
HAJIOCh B pyKe. BriocsiesicTBUM MpucoenHsIach
cabocTh B HOTe, Hapymasach moxojaka. Cocras-
HBIM 3JIEMEHTOM MUPAMUIHOTO CUHPOMA SBJISI-
cs1 T1ape3 JIMIIEBOTO HepBa 10 IIeHTPATbHOMY THUITY.

Mpr Bbiiesisiin 3 cTeneHn BBIPAKEHHOCTH Te-
murapesa: Jerkuii (4 6ajia), yMEPEHHO BbIpa-
sKeHHbIil (3 6anna) u riay6okuii (0—2 6asra).

& Jlerkui

O YMepeHHbI 1

O Mny6okuin

M n 3C 31 P

Puc. 2. BolpaxkeHHOCTb reMuIiapesa B pa3HbIX TONOrpahuyecKux rpyiax

Crernenb BbIpa)KEHHOCTH TeMHIIape3a 3aBuce-
Jla OT TPEUMYIIEeCTBEHHON JIOKATN3all OIyXO-
s, Tak, B rpynax O0JIbHBIX € OIYXOJISIMU TI€pe-
nue-popsaigbraoro (I1/1), MeamanpHOrO pacmpo-
crpanenus (M) 1 3aJTHUX OT/IEJIOB MTOKOPKOBBIX
yasoB (3/1, 3b) nupamuaHbIii cuHpOM TGO OT-
CYTCTBOBaJI MU ObLI JIETKOI U CpejiHeil crenenn
BbIpaxkeHnHocTu. [Ipu onyxossix IIb, JI, P crenienn
JABUTaTeIbHOTO AederTa Oblia Oojiee 3HAUNTE -
HOMT (puc. 2).

I'nasodsuzamenvhwie HAPpYUWeHUA

Paznuunbie BapuanTsl cunpoma [lapuro BbI-
sBsienbl y 58 nanuentos (44,3 %) (tab. 1). Cun-
JIPOM TIPOSIBJIAJICA BSJIOW 3PAauKOBOU peaxiiueit
Ha CBET, aHM30Kapuell, pacXo/AIuMcs Kocora-
31€eM, Pa3HOCTOSTHUEM TJIa3HBIX sIOJIOK 10 BEPTH-
KaJI, HapyllleHneM KOHBEPTeHINU, OTPaHUYeHU-
€M B30pa BBePX (ITPOU3BOJBHOTO U pedJIEKTOPHO-
r0), BEPTUKAJIBHBIM HUCTAarMOM. CUMIITOMBI OBLITH
CUMMETPUYHBIMU UK aCHMMETPUIHBIMU (OOJIb-
111as1 BBIPAKEHHOCTb HA CTOPOHE MTOPASKEHNS ).

['maszonBuraTesbable HApPyIIEHUS JAOMUHUPO-
BAJI TIPU OIYXOJSIX 3aHUX OT/IEJIOB TTOIKOPKO-
BBIX Y3JI0B C TIPEMMYIIECTBEHHO Oa3aJbHbIM Ha-
npasienuem pocta (3b) (82,9 %). Ipu I1/1 u 3]]
OITYXOJISIX CPEeTHEMO3TOBasi CUMIITOMATHKA OTMe-
yasach B MUHUMaJIbHOM TpoiienTe cayvaeB (11,8
u 7,7 % cooTBeTCTBeHHO) (pHcC. 3).

[Tpu ormyXossx 3aIHUX OT/IETIOB MTOJKOPKOBBIX
cTPYKTYP (IIOAYIIKK 3PUTENBHOIO Gyrpa), B 0CO-
OGEHHOCTH TIPH PACIPOCTPAHEHUHU OIYXOJHU O]
TEHTOPHUAJIbHBIN HaMeT B 00J1aCTh OXBaThIBAIOLIE
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Puc. 3. Yacrora cpejHeMO3TOBOI CHUMIITOMATUKN
B PA3JIMYHBIX TOTOTPaAhUUECKUX TPYTIIAx

Fig. 3. Frequency of midbrain symptoms in different
topographical groups

IUCTEPHBI ¢ JlehopMariueli /uHpuIbTpaIiueis cpej-
Hero mo3ra (3B) (35 Habu.), cuMITOMBI ObLIH
pa3BEpHYTHIMHU, BKJIOYAI B ce0Os1 coueTaHue He-
CKOJIBKHX ITPU3HAKOB, ObLTa OYE€BU/[HA UX ACHMMe-
TPHSL.

[Tpu omyxosigax nepeHero, MeIMaJIbHOTO 1 Jia-
TEPaJbHOTO PACTIONOKEHUS TJIa30/IBUTATE/IbHbIE
HapyIieHus: ObUIM CKYJHBIME, OIPaHUYMBAJICDH
BAJIOCTBIO (DOTOPEAKITNH M MTPAKTUUYECKU BO BCEX
CITy4asiX COYeTaINCh ¢ OKKJIIO3MOHHOM CUMIITOMA-
THUKOIA.

Cremyer OTMETUTD, UYTO TIPU COYETAHWM TJa-
30/IBUTATEJIBHBIX HApPYIICHUH € OKKJIIO3MOHHOU
CUMIITOMATUKON CJIOKHO OBIBAE€T YCTAHOBUTH
WCTUHHBIN TeHe3 Me3eHIedanlbHOr0 CUHIPOMA.
On MOeT ObITh KaK TIEPBUYHBIM — 32 CYET C/IaB-
JieHns /UHGUIbBTPAIMN CPEIHETO MO3Ta OIyXO-
JIbIO, TAaK ¥ BTOPUYHBIM BCJIE/ICTBUE JAMCJIOKAIINHI
OPAJIbHBIX OT/EJIOB CTBOJIA MO3Ta.

B 14 cayyasx mepBudHas npupojia Me3eHile-
(daspHOrO cHHApPOMa OblTa HECOMHEHHA BBUJLY
OTCYTCTBUSI Y 9THX OOJIBHBIX TPU3HAKOB THPOIIE-
(hammu 1 runiepreH3un.

3Kcmpanupamuaﬂaﬂ CUMNIMOMATMUKA

YeTBepTHIil 110 YaCTOTE BCTPEYAEMOCTH — IKC-
TparMpaMuAHbIi cuHapoM (n = 55,42 %) (tab. 1).
JKcTpanmupaMuHas CUMITOMAaTUKa Oblia
B GOJIbIlIENl Mepe CBOMCTBEHHA PacCHPOCTPaHeH-

ueim orryxouisim (P) (58,1 %), onyxosisim ¢ ate-
panbHbIM HampasiaeHueM pocrta (ILJT) (57,1 %),
OTIYXOJISIM TIePEHUX OTIEJIOB C MPEUMYIIEeCT-
BEHHO JI0p3ajibHbIM pactipoctpanenuem (I1/1)
(52,9 %) u ¢ 6azanpubiM poctom (I1B) (44,4 %).
Hawumenbinass BepOSTHOCTb Pa3BUTUS IKCTPa-
MUPAMUIHBIX CHUMITOMOB — TIPH OIYXOJISX
¢ TPENMYIIECTBEHHO MeInaibHbIM pocToM (M)
(20%).

[TomobHOE  pacipesieieHe  COOTBETCTBYET
CTIOKHOMY TeHe3y (hOpMUPOBAaHUS HKCTpaIupa-
MUJIHBIX CUMITTOMOB ITPH OITYXOJISIX TOJTKOPKOBBIX
y3JI0B, OOYCJIOBJIEHHOTO IOPaKEHUEM TaJlaMu-
YeCKUX sijiep, MMEONINX MHOTOYHMCIEHHbIE CBI3U
CO CMEKHBIMU TTO/IKOPKOBBIMU CTPYKTYPaMU, TaK
U TIOPaKEHMEM JIEHTUKYJISIPHOTO sipa (6JieHblit
Imap, CKOpJyma), XBOCTaToro siipa, cyorajaMmye-
CKOTO $SI/Ipa, TIOKPBINITKKA CPETHETO MO3Ta (YepHOii
cyOCTaHIMK 1 KPACHOTO sI/IPa).

IKCTpanupaMuHble HAPYHIIEHUsT Y OOJbHBIX
ObLIN TIPEICTABJICHDI MOBBIMIEHIEM MBIIIEYHOTO
TOHYCA 0 TIJIACTUYECKOMY TUITY WU CUMITOMOM
«3ybuaToro Kojieca», CTaTOKMHETHYECKUM Tpe-
MopoM. Tpemop oT™meuasicsi B pyKe, KOHTpaJsaTe-
paJIbHOII OUary mopakeHusi, ObLIT MEJIKO- U CPel-
HEAMIIUTYTHbIM, YCUJIUBAJICS TIPU TTPOU3BOJIH-
HBIX JIBUKEHUSIX.

«Tamamuyeckass pyka» Ha CTOPOHE, KOHTpa-
JIATEPAJIBHON ~ Ouyary TMOpa)keHus, BbIsSBIEHA
B 10 ciyuastx. Y 5 60JIbHBIX OTMEUYATNUCH HACUJIb-
CTBEHHbIE JBUJKEHUS B pyKe (AT€TOWIHBIN T'M-
MepKuHe3).

HapyweHuﬂ uyecmeumesrbHocmu

Ornpeniesienne  HapyIleHUH YyBCTBUTEIbHO-
CTH y JIeTeil MaJioro BO3pacTa IPeICTABJISIIO 3a-
TpysHeHus. TeM He MeHee pas3jiuyHble BapH-
AHTBl HAPYIIEHUNl YYBCTBUTEJIHHOCTH BBISBJIE-
ubl y 67 Gombubix (51%). VI3 Hux Hapyiienne
MOBEPXHOCTHON YYBCTBUTEJBHOCTH OTMEYEHO
y 41 nanmenta (31 %), HapyuieHue riy6OKON 4y B-
crBuTesibHOCTH — y 26 manuenTos (20 %), Hapy-
IeHne BCeX BU/IOB UYBCTBUTENBHOCTH — Y 24 Tia-
1meHToB (18,32 %).

Hapyienust 4yBCTBUTETBHOCTH OTMEUYATHChH
BO Bcex TOTorpahuyeckux rpymniax, 3a NCKIode-
HUEM OIyXOJiel C NMPerMYIIeCTBEHHO MeIuasib-
HBIM pacnpocTtpanenneM (M).
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CKOTO BapHaHTa OTyXO0JN

Fig. 4. Frequency of psychopathological symptoms
in topographical groups

Hapymienre moBepXHOCTHON 4yBCTBUTEIBHO-
CTH, KaK TIPABUJIO, MPOSIBJISJIOCH TEPBOHAYAIBHO
Ha TTOJIOBUHE JINTIA.

JIume B 2 ciryvasix oTMeyanuch TUIiepecTes3us,
napectesust; y 3 G0JbHBIX OTMEYAIUCH TaJlaMUye-
cKue OOJIH ¥ TUTIePIIATHSL.

Hapymienne Bcex BHUIOB 4YyBCTBUTEIbHOCTU
pomunuposaso B rpymne 3/1 (30,7%), P (29%),
u JI (28,5%), a muist rpynn M u I1/] atu napyme-
Huist 6b1in HexapakTepHsr (p<0,05).

[IpuunHOit HApyIIIeHUH YYBCTBUTEIBHOCTH TTPU
OITyX0JISIX TIOJIKOPKOBBIX Y3JI0B SIBJISIETCS TTOPaKe-
HUe 3a/IHell TPYIIIIBI S/iep TajJaMyca U BHyTpeHHel
KarcyJibl 1 OPaJbHBIX OT/IEJIOB CTBOJIA MO3Ta, T7e
ITPOXO/IAT IIPOBOJHUKY YYBCTBUTETIHHBIX BOJIOKOH.

HHmeﬂﬂeKmydﬂbHO “MHECMUUECKUEe Hapyulenust

NurennekTyaapbHO-MHECTUYECKIE HAPYIIEHUST
BbIsiBJIeHbl y 41 naruenta (31,3 %). Ouu BcTpeva-
JIUCh BO BCeX Tororpaduyeckux rpymrax, Ho He-
CKOJIBKO Yallle B TpyTie paciupoctpaHeHHbx (P)
(45,1 %), nepenne-gop3anpieix omyxoseit (I1])
(41,2%) (tabmn. 1, puc. 4).

NurennexkTyaabHO-MHECTUYECKAE PACCTPO-
CTBa JIOCTOBEPHO TIPEOOIAIIN TIPH JIOKATU3AIIN
nporiecca B joMuHanTHOM nosrytapuu (30 60Jrb-

Heix) (p<0,05).

Tabruya 2

YacToTa reMHaHOIICUH B Pa3JIHYHbIX
tTonorpapuyeCKuX rpynmax
Frequency of hemianopsia

in different topographical groups

Tonorpacduyeckiie TpyIIibl lemuanoncus, %

JI 37,1

I1b 38,9
3/ 38,5
P 35,5
31 229

1 59
M 0

B cTpykType cunapoMa JOMUHUPOBAIN HAPY-
IIEHUST TTaMSATH Ha TEKYIIne COOBITHS, MEPUO/IbI
Ne30pUeHTAINH, HAPYIIEeHUs TTOBEJCHMS, CHUKe-
HUe KPUTUKHU.

Y 45% mnanueHTOB TPU3HAKU BHYTpUYEpel-
HOU TUTIEPTEH3UN OTCYTCTBOBAJIM, YTO MO3BOJIS-
€T COOTHOCUTDH HapylleHue WHTEeJJIEeKTYaJbHbIX
U MHECTHYeCKUX (DYHKIIMI MPU OMyXOJsAX TIO-
KOPKOBBIX Y3JIOB C MOPaKEHUEM JI0P30MeINATb-
HOTO ¥ UHTEPJAMUHAPHOTO Si/iep TajlaMmyca, ume-
IONUX TEeCHble CBA3U C JUMOMYECKOH CUCTEeMOI
Y [IPEMOTOPHOIT KOPOH JIOGHOM J0JTH.

Temuanoncus

Hapymienue 1mosist 3peHust ObLIO BBISBJIEHO
y 36 manuentos (27,5 %). EnquncTBeHHbIH Bapu-
AHT HAPYIIEHUS TOJIsI 3PEHUS Y UCCJAEOBAHHBIX
GOJILHBIX — TOMOHUMHAs TEMUAHOTICHsI, PA3BUTHE
KOTOPOi1 00YCJIOBJIEHO BO3AECTBUEM OILYXOJIN
HA 3PUTEJIbHBIN TPAKT U 3PUTETIHHYIO JIYYUCTOCTD
B 00stacTu 3a/1Hero Ge/ipa BHYTPEHHEH KaIlCyJIbl.

TemuaHorCHst B HAWOOJIbIIEH cTeleHn Oblia
XapakTepHa [IJisl OMyXOJel ¢ JaTepPaJbHbIM Pac-
nosoxennem (JI) u npu nepepnebasaabHOM pac-
npoctpanennu ormyxosu (II1B). [Tpu IT/] u M omy-
XOJISIX HapYIIEHUsT TI0Jist 3peHus1 ObLIN eNHIY-
HbIE UJIM OTCYTCTBOBAJIH, YTO JIETKO OOBSICHSAETCS
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YIaJIEHHOCTBIO TIPOIecca OT 3PUTETbHBIX TPOBO/I-
HUKOB (TabJ1. 2).

Cunznpom «Tpu remu» (reMuriapes, TeMUTH-
repcTe3ns, TeMUAHOTICH ), XapaKTEePHbIN JIJIS T10-
pa’keHMsI BHYyTPEHHEH KaIlCyJibl, HECKOJIbKO yalle
ormeuasicst B rpynmax JI (25%) u 3 (20%). Y ox-
HOTO M3 3TUX MAIMEHTOB W3 TPYIIIbI OIyXOJei
3a/IHUX OT/IEJIOB 3TO COYETaHWe CUMIITOMOB CO-
MPOBOKAATIOCH OOMSIMU B pyKe (TaJaMUYeCcKuil
cuHApoM). 17151 TPyTITIBI OTTyX0JIell ¢ MeIMaTbHBIM
pacIpocTpaHeHneM 3TOT CUHAPOM He ObLIT Xapak-
TepeH.

Bucuepo -gezemamueHvle CUMNTIOMbBL

Y §8,5% mnanueHToB OTYETIMBO MPOSIBJISIIIUCH
ob1as ¢1abocTb, yTOMISIEMOCTD, CHUKEHUE Mac-
CBI TeJIa, IPUCTYTIBI B BU/IE OLIYIEHUST JKapa UK
03H00a, ceparieOreH st U OJBIIIKA. ITU CUMIITO-
MbI HaOJIIOAJICH TOJBKO MPU OIMYXOJISIX Mepe-
HUX OT/IEJIOB TOAKOPKOBBIX Y3JI0B C TIPEUMYIIie-
cTBeHHO OaszasbHbIM pactpocTpanenuem (I1B)
U TIPYU pacipocTpaHeHHbIX onyXoJsx (P), BeposT-
HO, BBU/LY TIOpaskeHust runiotasamyca. CooTHecTH
9TU PACCTPOUCTBA C MOPAKEHHEM HEOCPE/CT-
BEHHO SIJIep TAJIaMyCa, CBSI3aHHbIX C THITOTAIAMY-
coM, GbL10 GbI HEBEPHO BBUJY TONOrpaduyecKo-
IO HECOOTBETCTBUS TIepeiHeOa3AIbHBIX OITyXO0JIeit
U BBILIIEYTTOMSTHYTBIX SI/IEP 3PUTETBHOTO OyTpa.

Cumnmomamuueckas INUIeNncus

[TapokcuamasibHast CUMITOMATHKA IITUJIETITH-
4yecKoro reresa 3adukcupoBana y 14 marnumenTos
(10,6 %). 1o OBLUIM BTOPUYHO TEHEPATM3OBAH-
HbI€ CY/IOPOKHBIE TTPUCTYTIBI.

Ha 93T obHapyKuBajnch 3HAYUTETIbHBIE 00-
IIEMO3TOBbIE U3MEHEHWSI B BUJI€ CHUIKEHUS aM-
IUTATYIbI OUOTIOTEHIINATIOB MO3Ta, 3HAYUTELHOI
WX JIe30PraHu3aliu, PeLyKIIUU OCHOBHOTO PUTMA,
yewienus uddy3HbIX UPPUTATUBHBIX 3HAKOB,
MPU3HAKOB Pa3/[PaKEHUsI KOPbI M TIOJKOPKOBO-
nusHIteha bHBIX 0OpasoBaHuii Mosra. Ha atom
(boHe BBIABIIAIICS OUAr MATOJOTUYECKON MeJJIeH-
HOIl aKTUBHOCTU B BUCOYHO-TEMEHHO-IIEHTPAITb-
HOU 06J1aCTH HA CTOPOHE OIYXO0JIN; 3HAYNTETbHAS
Jle30praHu3anust OMOTIOTEHIIUATIOB ¢ HEPETryJIsip-
HOCTBIO U 3aMe/IJIeHeM OCHOBHOTO PUTMa B cove-
TaHUU ¢ ycusieHueM auddy3HbIX UPPUTATUBHBIX
3HAKOB.

O6cy:knenne

CumnToMaTrKa TOpakeHus MOJKOPKOBBIX Y3-
JIOB OblJIa M3ydyeHa MOYTH MCKJIIOYUTETbHO TIPH
cocyiMcTol marosoruu |8, 23].

Haubosiee M3BECTHBIM CHUHAPOMOM TMOpasKe-
HUST 3pDUTELHOTO OyTpa siBjsieTcst cuHapom [le-
sKepuHa—Pyccu, KOTOPBIN pa3BUBaeTCAd TPU OK-
KJTIO3UM TaslaMO-KosieHnyaToii aprepuu. CoryacHo
KJIACCUYECKOMY OTMCAHUIO, OH BKJIIOYAET CJIe/y-
ONIHe KIMHNYeCKNe KOMITOHEHTBI:

1. CHuzkeHue BcexX BUIOB TIOBEPXHOCTHOM UyB-
CTBUTEJBHOCTH Ha MTPOTUBOIIOJIOKHON MTOJOBUHE
Jiiiia v tesia. B ere Gosibiieil cTernenn BbIpaskeHbl
HapYIIeHUs TJIYOOKOi 4yBCTBUTETBHOCTH;

2. Jlerkast reMuaTakcusi;

3. MunumaibHbBle PacCTPOICTBA BWKEHUI
Ha MPOTUBOIIOJIOXKHON OYary 1moJ0BUHE, TPUTOM
YTO MBIIIEYHBII TOHYC CYIIECTBEHHO He M3MeHs-
eTcsl, 1 KOHTPAKTyPbI He (DOPMUPYIOTCS;

4. XopeoopMHBII 1 aTeTOUIHBIN TeMUTHUTIEP-
KUHES3;

5. ITapokcusmabHbie GOJI U APECTE3HH.

[aBHbIM 06pa3oM € MOPaKEHUEM 3PUTEIb-
Horo Oyrpa Kak HauboJiee KPYIHOU 1 KJIIOYEBOI
CTPYKTYPOH B IIpejiesiaX TOIKOPKOBBIX y3JI0B BCE
’Ke COOTHOCSIT PACCTPOMCTBA YYBCTBUTEJIBHOCTH,
TaK KaK 3PUTEJbHBII OYrop SBJISETCS OCHOBHBIM
KOJIJIEKTOPOM BCEX YYBCTBUTEJIBHBIX pas/ipae-
HUM, KaK MPOIIPUO-, TAK ¥ IKCTEPO- U UHTEPOIlel-
TUBHOTO Xapakrepa. OCOOGeHHO TUIMYHBI GOJIH.
OHM XapakTepusyloTcss OOJbHBIMU KaK JKIy-
4yue, YaCTO HEBBIHOCUMO pe3Kue, He MoJIaole-
€ HUKAKUM BHUJIaM MeIMKaMEeHTO3HOU Tepanuu.
AT 6O OTJIIUYAIOTCS BCEMU MPU3HAKAMU T'H-
nepraTuu.

[TomuMmo ommcanHoTO BhITIE cUHApOMa Jlexe-
puna—Pycu u3BecTHBI elle HECKOJIBKO CUHIPO-
MOB TIOPa/KEHHsSI TAJTAMYCa U CMEKHBIX Ga3aIbHBIX
TaHTJINeB, Pa3BUBAIONINECS BCJEICTBUE UX HIIIe-
mMudeckoro mopaxenusi. [Tociennue obycioBie-
HBI YPOBHEM OOJIMTEpAIlNN 3aJHEH MO3TOBOI ap-
Tepun [8].

B ciyuasix, korza mporecc B 06J1acTH MOIKOP-
KOBBIX y3JI0B HOCHT OoJiee muddysHblii Xapakrep,
B YACTHOCTH TIPU OITYXOJISIX, HEPEIKO Pa3BUBAIOT-
Cs CJIO)KHBIE CHUMIITTOMOKOMILIEKCHI, CBSI3aHHBIE
C HapyllleHHeM TalaMO-KOPTUKAJbHBIX CBS3€H,
CBS3eM Tajmamyca C 39KCTpanupaMUHON cucTe-
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MO, C TUTIOTAIAMYCOM, HETIOCPEICTBEHHBIM BO3-
JeficTBUEM Tpollecca Ha OJIM3JIeKaIne CTPyKTy-
poi [1,3,6,7,9,12, 14, 16, 18].

B uactu cayyaeB mpu OmyxoJisix 3TOW JIOKa-
JIN3AIMU OYaroBble HEBPOJIOTUYECKHUE CUMITTOMBI
BOOOIIE OTCYTCTBYIOT, U 3a00JieBaHNE ITPOSABJISI-
eTCsl MCKJIIOYNTETHHO KINHUYECKUMU TIPU3HaKa-
MW TIOBBIIIIEHUST BHYTPUUEPEITHOTO JlaBieHud |1,
3,12, 13, 16, 22].

[Ipexxne, no MosABIEHUS METO/IOB HEPOBU3Ya-
JIU3AINH, CJIOKHOCTDH TOITMYECKOTO TNAarHo3a mpu
OIYXOJISIX TIOIKOPKOBBIX Y3JI0B MOPOsKIaia GoJIb-
moii nporent ommbok [1, 3, 6, 7, 11, 18, 21, 22].
3aboJsieBaHre HEPEIKO PACIEHUBAIOCH KaK JIET-
CKUI1 1iepeOpasIbHbIN Mapajiid, BEreTOCOCY IUCTast
JTVICTOHUS U TIPOYNe HO300TnYecKre (hOpMBI.

YuureiBast pasHoobpasue u moJauMophHOCTD
HEBPOJIOTMYECKOM CUMIITOMATUKY TIPU OTTYXOJISIX
MOIKOPKOBBIX y3JI0B, 0c000€ 3HAueHUEe MPUO-
OpeTalnT CMMIITOMBbI, HaOJIIOAAIOIUECS [IPH OITy-
XOJIAX ITOM JioKasm3anuu Hanbosee yacrto. Kak
MpPaBUJIO, 3TU CHUMIITOMBI HecrennudUuHbl 715
MOPAKEHUS S/IeP MOJAKOPKOBBIX Y3JI0B U JIOJIKHBI
OBITH OTHECEHBI K KATETOPUH CUMIITOMOB <10 CO-
CEe/ICTBY».

B ocnoBe pasBUTHS KIMHUYECKUX ITPOSIBIIE-
HUW TIPU OTTYXOJIAIX TTOAKOPKOBBIX Y3JIOB JIEKUT
JIBA MeXaHU3Ma:

1) mapymeHune OTTOKa JUKBOpa BCJEICTBUE
C/IaBJICHUS  OIYXOJbIO JIMKBOPOIPOBOISIINX
nyTei;

2) mopakeHue OMmyXoJbIo MTOJKOPKOBBIX Y3JI0B,
a Takke KOMITpeccusl/MHOUIbTPAINS TIPUJIexKa-
MUX CTPYKTYP (BHYTPEHHEH KalCyJibl, CPEeHETO
MO3Ta, TUTIOTAJIaMyCa, 3PUTETHbHBIX TPAKTOB).

B nuarnoctudeckom 1iiane BaXKHO YYUTBIBATD
xapakTep aeboota 0OJIe3HM, CTPYKTYPY HEBPO-
JIOTUYECKOTO CUMIITOMOKOMILZIEKCA U BBIPAXKEH-
HOCTb OT/IEIBHBIX €r0 KOMIIOHEeHTOB. VIMeHHo a1
napaMeTpbl TECHO COOTHOCATCSI C MPEUMYIIEeCT-
BEHHON JIOKAJIU3aIuel OMyXoJiu B Mpe/iesiax moji-
KOPKOBBIX Y3JI0B U €€ PAcIpOCTPAaHEHHOCTHIO.

BriBoabI

Cospemennbie muarnoctnyeckue cpezictsa (KT
u MPT rosoBHOro Mosra) HO3BOJISIOT ¢ 0OJb-
IO TOYHOCTBIO ONPE/IENISATh TPAHUIIBI TTOJIKOPKO-

BBIX y3JIOB B HOpPME U JIMarHOCTUPOBATH TOYHYTO
Tororpaduio OIyxosei, B TOM 4ucje UX COOTHO-
MeHre co CMeXHBIMU CTPYKTypamu. OiHaKo yxe
Ha 3Tare OleHKU KJIWHUYECKON KapTUHBI (CTPYK-
TYpbl HEBPOJIOTUYECKOTO CTAaTyca) MOXKHO Ipel-
MOJIOKUTH TOToTpaduyecKnii BapuaHT OIYXOJIH,
a B UaCTH CJIy4yaeB U ee TUCTOJIOTMYECKYTO TPUHAT-
JIEKHOCTD.

Knunnyeckue TposiBIEHUsT OIyXOJel TOoj-
KOPKOBBIX Y3JI0B XapaKTEePU3YIOTCS MHOXKECTBOM
CUMIITOMOB. HacToTa MposiBJeHUs] TOTO UJIU UHO-
r'O CUH/IPOMA M CTEIIEeHb eT0 BBIPAKEHHOCTH 3aBU-
CUT OT TPEUMYIIECTBEHHOTO PACIIOTIOXKEHUS OITy-
XO0JIM B TIpejiesiaX TOJKOPKOBBIX Y3JI0B, BO3/Iel-
CTBUS TIpoIlecca Ha aHAaTOMUYECKHe CTPYKTYPHI,
PACTIOJIOKEHHbBIE <10 COCEACTBY», HapYIIEHUS
JIMKBOPOIMPKYJISIIIMH.

HauboJsiee mOCTOSHHBIMEU CUMITOMAMY SIBJIsI-
I0TCSI TUTIEPTEH3UOHHAs, THUPAMUIHAS CUMIITO-
MaTHKa, 9KCTPANMpPaMUIHbIE PACCTPOICTBA JIBU-
JKeHU, Pa3JIMYHble BADUAHTHI PACCTPONCTBA YyB-
CTBUTEJbHOCTH, TJIa30/IBUTATEIbHbIC HAPYIICHUS

(p<0,05).

Cmucok cokpanienmit

MPT — maruuTHO-pe3oHaHCcHas ToMOrpadws,
[T/ — omyxoJint iepeiHUX OT/IEJIOB MOIKOPKOBBIX
Y3JI0B € IoOp3ajibHBIM pocToM, [IDb — omyxosn te-
PENHUX OTAETIOB TOAKOPKOBBIX Y3JI0B ¢ Oa3asib-
HBIM POCTOM, M — OTIyX0JI1 TTOIKOPKOBBIX Y3JI0B
C MeIMaJbHBIM POCTOM, JI — OIyXosm MOAKOPKO-
BBIX y3JIOB C JlaTepaJibHBIM pocToM, 3/] — omyxo-
JIA 3aTHUX OT/IeJIOB (TMOAYIIKU Tajamyca) ¢ JI0p-
3aJIbHBIM pOCcTOM, 3B — oryxosm 3a1HUX OT/1EI0B
Tajlamyca ¢ 6azaJbHbIM POCTOM B 00JIaCTh CpejiHe-
ro Mosra, P — pacnpocTpanennbie OIyXoJiu.

Kanprpos IlaBkaTt ¥YMuosuy,
Bpau-HEHPOXUPYPT;

KaHAUIAT MEUITMHCKUX HAYK,
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OILIEHKA HEBPOJIOTUYECKOI'O COCTOSIHUS Y MJIAJIEHIIEB
C HEOHATAJIbHOM TMIIOTTMKEMUEN (JINTEPATYPHBII OB3O0P,
KJIUHUYECKUI CJTYYAI)

JI.M. llyrapesa' 2, H.3. Koruna!, H.H. IIapdenona!, E.}IO0. Poauonoa?

! [lerckast ropozckast 6osmpauiia Ne 11, Caukr-IlerepOypr, Poccust

2 Kaenpa serckoii HeBpomnaTooruu u Heiipoxupypruu CeBepo-3anajiHoro rocy1apcTBEHHOTO Me/IH-
rHCKoro yuusepcutera uM. V.U, Meunukosa, Caukt-IletrepOypr, Poccust

Tunoznuxemuss ommocumcs x Hauboiee YACMIM MeMAOOIUUECKUM HAPYUWEHUAM Y HOBOPodcOennblx. Tancecmn
nopascenus: uenmparvnotl nepenoti cucmemol (I[HC) npu neonamanvnoil eunoznuxemuu (HI') 3asucum om psioa
haxmopos, 0CHOBHBIMU U3 KOMOPLIX SACLAIOMC GHLPAICEHHOCTL U NPOOOIICUMENLHOCTNL MEMAOOIUUCCKUX HA-
pywenuii. Heeporoezuueckue nposieienus HI sapuabenvnol u umerom Hecneyupuueckuil xapakmep, 6eposimHo
beccumnmomnoe mevenue. /I yayuienus uUHOOPMAMUSHOCTU HEBPOJIOZUUECKOU OUEHKU Y HOBOPONOCHHLIX
npu HT ucnonvsyiom memoovt unmpackonuu — yavmpaconozpaguio (YC), komnvromepiyio momoepaguio (KT),
Maznummno-pesonancuyro momoepapuio (MPT). B cesa3u ¢ wacmoim 6ogieuenuem 6e10z20 6euecmea i 00pamumo-
cmwio yepebparvioix usmenenuii MPT naubonee yerecoobpasio nposodums é nepevie 2 nedeiu Jeusni pedenxa.

KioueBnie ciioBa: neonamanvias 2UNOZIUKEMUAL, aﬂueqbaﬂonamuﬂ, MAZHUTMHO-PE30OHAHCHAA momozpaqbuﬂ.

NEUROLOGICAL ASSESSMENT IN INFANTS WITH NEONATAL
HYPOGLYCEMIA (LITERATURE REVIEW, CASE REPORT)

L.M. Schugareva'?, N.Z. Kotina!, N.N. Parfenova!, E.Y. Rodionova?

! Children’s Hospital Ne 11, Saint Petersburg, Russia

2 Department of I.I. Mechnikov Pediatric Neurology and Neurosurgery Northwestern State Medical
University, Saint Petersburg, Russia

Hypoglycemia is the most common metabolic disorders in newborns. The severity of damage of the central neroous
system (CNS) with neonatal hypoglycemia (NG) depends on the factors, the main of them are the severity and dura-
tion of metabolic disorders. Clinical neurological manifestations in infants with NG are variable and nonspecific;
probably being asymptomatic. The accuracy of the neurological assessment in neonates after NG determined of re-
sults neuroimaging — ultrasonography (US), computed tomography (CT), magnetic resonance tomography (MRI).
Due to the frequent involvement and reversibility of the white matter involvement, MRI is carried out in the first
2 weeks of life.

Key words: neonatal hypoglycemia, encephalopathy, magnetic resonance imaging.

I[Ton HI' npunuMmaioT copep;kaHue TII0KO3bI
B KPOBU HOBOPOXKJEHHOTO 2,2 MMOJIb/JT U HUKE,
HE3aBUCUMO OT CpOKa TecTanuu miajeHna |1,
2]. Komuret axcneproB BO3 (1997) onpenenma
HIUKHEe ITOPOTOBOE 3HAYEHNe TJIIOKO3bI /11T HOBO-
poskeHHbIX B 2,6 MMouib/a1 [8]. Haubosee yacto
HT' pasBuBaeTcsi y HENOHOIIEHHBIX MJA/IEHIICB
C JKCTPEeMAJIbHOW HEe3pesIOCTbIo, TP 3a/epsKKe
BHYTPUYTPOOHOTO PAa3BUTHUSL U Y JIETEH, POKAEH-
HBIX OT MaTepeil ¢ caxapubiM auaberom [1, 2, 6,
8, 10]. Yacrora uHCYIMH3aBUCUMOTO [rabeTa co-
crasisger 1:1000 or Bcex GepeMEHHbIX KEHIIMH,

B 2% CJIy4aeB U3 HUX y MJIA/ICHIIEB PA3BUBAETCS
HT [4]. [Tpennoxensl pa3ianyHble KaaccuduKanmm
HTI, ocHoBbiBatolecst Ha 3TUONATOIeHETUYECKUX
XapaKTepUCTUKAX W JJINTEIbHOCTH MaHudecra-
1 3aboseBanus [1, 4, 8]. B Tabur. 1 npexacrasie-
HbI OCHOBHBIE MTATO(PUZNOTOTUYECKIE MEXaHU3MBI
passutug HI 110 1aHHbBIM JInTEpaTyphbl.
Mera6Gosmdeckoii sHIedasonaTH  MOABEP-
JKE€HbI HOBOPOK/IEHHBIE C MacCOH Tesia TIPU PO-
SKIIeHUN MeHee 2 KT uiu OoJiee 4 KT, a Tak:Ke MJa-
JIEHIIBI € 3aJIEPKKON BHYTPUYTPOOHOTO pa3BU-
THS WU KPyIHble K cpoky rectammu [1, 4, 6].
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Tabnuua 1

ITatopu3noIornyecKre MeXaHu3Mbl PA3BUTHST HEOHATAJIBHOM THITOTIMKEMUH (110 IAHHBIM JIMTEPATYPbi)
Pathophysiological mechanisms of neonatal hypoglycemia (according to the literature)

daxrop prcka

Mexanusm Pa3BUTHUA

CaxapHublii guabet, KOH(MIUKT
IPYIIIIbl KPOBU 110 pe3yc-hakTopy

TpaH3uTOPHDBIN TUIIEPUHCYTIMHUZM

[Tpuem opanbHBIX

A caxapoIOHMKAIOIINX TIPerapaTos,
= V3meHeHne KaTeXx0JaMUHOBOBOTO 0OMEHa
g GeTa-azpeHo0JI0KaTOPOB
(TTpotTpaHoIoT)
[unepniasus UHCYASAPHOTO
armapara, aIecHoMa MHCYJINHOMA Croiikuii TUTIEPUHCYTMHU3M
MIOJIKEITYJOUHOM Kesie3bl
[TpenaranbHas runoxcust, achukcus, YMenbIienne 3amacoB TJAUKOTeHa, (hepMEeHTaTUBHAS
CETICHUC, TIOJUIUTEMUS, TUTIOTEPMUST HEe3PeJIoCTh, HapylieHue mepdys3un OpraHoB U TKaHel
Hapymenue (popmupoBanms riamkoreHa, yMeHbIIeHe
BuyTtpuyTtpobHast 3asiepskka pocra, .
ABBITIS obbeMa IIUPKYJIUPYIONIeil KPOBH, HapyIeHue epdysuu
P OpPraHoOB U TKaHeH, (hepMeHTAaTUBHAS HE3PEJIOCTh
=t
S o
E Cunnpom beksura—Bunemana TpaH3UTOPHBIN TUITEPUHCYJIUHUZM

[unoTtanamo-runodusapras nwin
HAIIOYCYHNKOBAs HEJTOCTATOYHOCTD

HenocraTounocts TJITIOKOPTUKONU/I0B

Hacnencrenmbie 60s1e311 OOMEHa

[lepBuunbtii fehunint GepMEHTHBIX CUCTEM,
YUYaCTBYIONIMX B IVIIOKOHEOTeHe3e 1 OKUCJIeHNN

JKUPHBIX KUCJIOT

Crenenb BOBJIeUEHUSI HEPBHOW CUCTEMbI 3aBUCUT
HE TOJIbKO OT TS)KECTH, CKOJIBKO OT TPOJIOJIKH-
TeJIbHOCTU Tutorsmkemun [2, 4, 6, —10, 13, 21].
[Tpu KOHIIEHTpAIIUK Y MJIAJIEHIIA B KPOBU TJTIOKO-
3Bl 2,5 MMOJIb/71 B iepBbie 10 yacoB nocse posxie-
HUSI 4aCcTOTa PA3BUTHS MeTabOJMYECKOl HHIle-
danomaruu cocrasisier 21 % [4]. IlepebpanbHoe
MOBPEXK/IEHUE Yy HOBOPOMKIEHHBIX MOXKET OBITH
BBI3BAHO HE TOJIbKO CHIKEHUEM TJIIOKO3bI, HO U ee
noBeieHueM |1, 3]. Onpenenena KoppessuoH-
Hasl CBSI3b Pa3BUTUS TSIKeJbIX (hOPM BHYTPUIKe-
JIyTOYKOBBIX KPOBOW3JIUSHUI Y HEIOHOIIEHHBIX
Jereil mpu KosebGaHUsAX TJIIOKO3bl B KPOBH GoJiee
6,9 u menee 3,3 mmouin/J [3].

B dusmosornueckux yciaoBusx Ta0K03a B J10-
CTaTOYHOM KOJINYECTBE HETPEPBIBHO TOCTYIAET

B TOJIOBHOIT MO3T TJIOJIA, YTO peryJmpyercs: Oes-
koM-Tpancnioprepom — GLUT [12]. B akcnepu-
MeHTe Ha )KMBOTHBIX TI0KA3aHO, YTO B pe3yJbTaTe
TUTIOTJIMKEMUN B KPOBSIHOM PycJie BbIpabaTbiBa-
€TCs1 3HAYMTEbHOE KOJMYECTBO CBOOOIHBIX pa-
JINKAJIOB KUCJIOPO/Ia M a30Ta, BBI3BIBAIOIINX HAPY-
1eHre co3peBaHnsd HEHPOHOB U KJIETOUHBIN aro-
nto3 [9, 24]. K. JIio (K. Liu) ¢ coaBT. onpenemnnt
OUOXMMUYECKIE U3MEHEHUsI B TOJOBHOM MO3TeE
HOBOPOK/IEHHBIX KPOJHMKOB TOCJE 9KCIIePUMEH-
TAJIBHON TUMOTJIUKEMUU, UCIOJAb3ysas MP-crek-
TPOCKOINIO. ABTOPBI BBISIBUJIN, YTO HapylIeHUe
TPAaHCMUTTEPHON Tepeaud U IHEPreTUYecKOTOo
MeTaboJIM3Ma vallle Pa3BUBAECTCS B 3aTHLIOYHOI
Kope, TUIIMOKaMIIaX M [JINTETbHO COXPAHSETCS
10 Mepe pocTa JKUBOTHOTO [13].
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[TaTtoreres MeTaboIMYECKON aHIEhATONATUN
npu HI' npoposmkaer usydarbcs. B pasButum
JAHHOTO BUA 3dHIEDATONATUN ONMUCAHBI TaKHe
natoreHernyeckre GhaxkTopel, Kak: 1) aktuBarms
NMDA-perienTopoB, KOTOpasi IPUBOANT K yBEJH-
YEHWIO TTPOHUIIAEMOCTH HATPUEBBIX,/KAJIbIINEBBIX
KaHAJIOB U MHUIMUPYET Pa3BUTHE IIUTOTOKCHYE-
CKOTO OTeKa MO3Ta; 2) 1eUITuT ajieHo3uHTprdoC-
(hata n kpearmHdochoOKUHAZBI, AKTUBUPYIONTHE
(hochoTnazy u nporeasnl KJIETOK, YTO M3MEHS-
€T MUTOXOH/IPUABbHBII METabGOJN3M 1 HapPyIIIaeT
CUHATITUYECKYIO Tlepejiauy B HelfpoHaJIbHOM 11e11H;
3) KacKaj HeMPOTOKCUYECKUX PEeAKIUii, TPUBO/IS-
Uil K rubesn HeiipoHOB; 4) uaMeHeHue 1epes-
paJIbHOI AyTOPETYJISAIUU ¢ MpeobaaanneM Ba-
3onmapasmnya [9, 12, 15]. 3nauenue neHepBanoH-
HBIX MEXaHU3MOB B (DOPMUPOBAHUYN HAPYIICHUS
PEryJISIUU MO3TOBOTO KPOBOOOPAIIEHNUS TIPU Ma-
Hudectubix popmax ['H noarsepskiaercs B MHO-
TOYMCJIEHHBIX ncceoBannsx [8, 12, 21, 24]. Boi-
sBJIeHA BBICOKAsI KOPPEJSAIMOHHAS 3aBUCUMOCTD
MeXK/1y KOHIIEHTpaIlield MaTepUHCKUX KETOHOBBIX
ten B-OHB u nommiuremueit y mioza, B pe3yJib-
TaTe 4ero CTUMYJIMPYETCS 9PUTPOII0I3, He3aBUCH -
MO OT TUTepuHCyInHeMun [ 8].

Ha ceroausinuii fetp HET €IUHBIX KJIUHIYE-
CKUX KpUTEPUEB IepebpPaNbHBIX TTOBPEKICHUI
npu HT. Hau6Gosiee xapakTepHBIM JIJIST THITOTJIH-
KeMU4ecKol aHiledasonaTuu sBIsSeTCs Mopa-
JKeHue GeJIoro BelecTBa TeMEHHO-3aThIIIOUHBIX
noJieii monymapuii [6, 14, 17, 21-23]. B uccae-
noBanun K.M. bépuca (C.M. Burns) c¢ coasr.
[oKa3aHo, 4TO HanboJlee 4yacToi JoKaau3auei
nopaskenus roJsiopaoro mosra npu HI' y nowno-
IIEHHBIX MJIQJIEHIEB SBJSIETCS GEIoe BEIeCTBO
(94 %), B 29 % aTn uameHeHUs BBISBISIOT B 3a/1-
HUX OT/IeJIaX MoJymapuii, B 43 % — BBICOKOII cTe-
nenu TsokecTH [6]. Ilopaskenue Kopsl BcTpedaet-
cs1 B 51 % carydaes, ipu a1oM B 30 % IIPOUCXOANUT
remMopparus B Oesioe BemiectBo, B 40% — B 6a-
3a/IbHble TaHIJIMK WK Tajamyc, B 11% — B 00-
JIACThb BHYTpeHHel Kamncyabl [6]. B penkux ciy-
Jagx pasBuBaercs HHOAPKT B GacceitHe cpemaHeit
Mo03ToBOI aptepun [17]. B uccaenoBanun Take-
yuu (Takeuchi) ¢ coasr. y nereit ¢ HT npu MPT
JIMarHOCTUPOBAHbI 1lepebpaibHbIe MOBPEKICHUS
BO BHYTPEHHEH KarcyJe, BaJuKe MO30JHUCTO-
ro teja, corona radiata; B GOJIBIIMHCTBE CIIyYa-

€B BBISIBJICHHBIE HAPYIIEHUsT UMETH 0OpaTUMBbIii
xapakrep [22]. duddysnoe BoBieueHnme Bce-
ro 6esioro Bemiecrsa npu HI' pasBuBaercs pej-
KO, Yaliie TaTTepH MOBPEXACHUS BKIIOYAET coOve-
TaHue U3MeHeHU B GeJIoM BellecTBe, Kope, Oa-
3aJbHBIX TaHTJIMAX U Tajamycax [6, 17, 21, 22].
Hau6osiee paHO M3MEHEHWS] B TOJOBHOM MO3Te
y HOBOPOXKAEHHBIX AMATHOCTUPYIOT TpU Aud-
(dbysHo B3BeneHHOM uzoOpaskenwnu [14, 17, 22,
23]. BmecTe ¢ TeM B3aMMOCBSI3b 9TUX U3MEHEHN
C HEBPOJIOTUYECKUM MCXOJ/IOM TI0Ka He OTpeieie-
Ha [14, 22, 23]. B smTeparype onucanbl ciaydyan
MPEHATAJbHOTO PAa3BUTUS  MYJIbTU(POKAIBHOM
JedKoMansiu 1 MHGapKTOB B Oa3aibHBIX TaH-
TJIASIX Y TIJI0/I0B MaTepe, epeHecnX KeToalu-
1103 [16, 20]. Buzbl nepebpaibHbIX HaPYIIEHiT
10 pe3yJibTaTaM MarHUTHO-PE30HAHCHOU TOMO-
rpaduu 1O JAHHBIM JINTEPATYPBI TIPEICTABICHBI
B Ta0JL. 2.

B rtabs. 2 mokaszano, yro npu HT wamnGosee
Y4aCcTO BCTPEYAETCS MOPaKEHUE CYOKOPTHKAIIb-
HBIX U IEPUBEHTPUKYJISIPHBIX 00JIaCTEH TeMEHHO-
3aTBIJIOYHBIX M TEMEHHO-BUCOYHBIX 00JIaCTel T0-
Jiyniapuii Moasra.

Boizensior kak KanHUYeCKH MaHU@ecTHbIE,
tak u 6eccumnromubie popmbr HT. B nebiote ma-
Hudectubix Gopm HI BeposiTHO pasBuTHe cyno-
POKHOTO CUHIPOMA U/UJIN KapAUOIyJIbMOHAIb-
HBIX pacctpoiicts [1, 3, 6, 17, 21]. K Tunuyupim
KJIMHUYECKUM HEBPOJIOTUYECKUM TIPOSBICHUSM
HT ortHOcsaT TIOBBINIEHHYIO HEPBHO-PEDIEKTOP-
HYIO BO30YANMOCTD, TAXUITHO?, MBIIIEYHYTO THITO-
TOHUIO, HApyIlleHe BCKapMJIMBAHUS, alTHO?, Tep-
MOJTAOUIIBHOCTD, CYI0POTH, XapaKTEPHBI MPUCTY-
el pazauToro 1manosa [1, 6, 14, 24]. Cynoporu
MOTYT TIOBTOPSTBHCS [la)Ke IOCJe KOMIIEHCAIUN
3MM30/1a TUTIOTJINKEMUH, TTPU HOPMATbHBIX 3HAUE-
HUAX TJIIOKO3bl B KPOBU U Yallle UMeI0T MUOKJIO-
HUYeCKUH, (hOKATbHBIN MW MYJIbTU(MOKATHHBIN
xapakrep [24]. CxoxecTb 1iepedpasbHOro marrep-
Ha noBpeskaenus npu HI' u runokcuyecku-uiie-
MUYecKOll aHIledasIonaTu y HOBOPOKICHHBIX
MPUBOAUT K HEJOOIEHKE TSKECTH MeTaboJinde-
CKOTO CHH/IPOMa, YTO OTMEYEHO B psijie TyOIIiKa-
uii [2, 6, 12, 16, 21, 22].

[To pesyabTaTaM MeTaaHaIM3a, CBEJICHUS O Ka-
Tamuese aeteil, nepenecmux HI, Becbma mpo-
TuBopeunBbl. Cpean paHHUX HEBPOJOTUYECKUX

LOY
—
-

—
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Tabuua 2
Buibi iepe6paibHbIX HapyNIEHWi IO Pe3yJIbTaTaM MarHUTHO-PE30HAaHCHOI ToMorpaduu
10 JITAHHBIM JIUTEPATYPbI
Types of brain damage on the results of magnetic resonance tomography according to the literature
Kousnuectso (n)
O6JI8.CTB TopaskeHms1 BI/IlI 1 TAXKECTDb IMMOPaKEHU ST
abe. 4. %
Jlerkoii crenenn ) 14
YMmepenHoit crenenn 13 37
° Tsoxenoit crenenu 15 43
o]
F
3 CyO6KopTuKaabHble 06J1acTH DoKATBHbIE FeMOPpATHH 9 13
=) .
Q OnHocropoHHMe UH(MAPKTH B bacceiine 3 20
Gé cpeqHel MO3TOBOI apTepun
e O61upHbie HHPAPKTHI 10 67
[TapacarutraJbHO B TEMEHHO-
BUCOYHON W TEMEHHO- OO6mpHbIe HHMAPKTHI 6 18
3aTBLIIOYHOI 00J1aCTSIX
[TepuBeHTPUKYJIIPHO
B TEMEHHO-3aTbLIIOYHOM OG6mupHbie HHGAPKTHI 8§-12 | 36-50
U TEeMEHHO-BUCOYHOM 00J1acTsIX
Jlerkoii crerenun 10 29
bBazaspable ranTIinm, Tamamyc
YMepeHHOI cTenieHn 4 1
= Hapymenue/otcyrcTBue 4 11
g 3ajiHee KOJIEHO BHYTPeHHEel MUETIHI3AIIN
S KarCyJIbl
o Hopmasbpaas MmuesmHu3ams 31 89
5]
S
% Mos:xkedok Temopparuu 1 3
N Kopa Hapymrernne muddepeHnnposkn 9 26
MosroBoii cTBOJI Temopparuu 1 3
Kemynouku mosra WNuTpaBeHTpUKYJIIPHBIE TEMOPPATUH 3 19

ucxonoB npu HI' y gereit 1o 2 jier ommmcanb Ha-
pYIIEeHUS 3pEHUS U CJIyXa, KOTHUTUBHBIN fedu-
IUT, CUMIITOMATUYeCKasl SMUJerncuss u mp. |5,
7, 18]. [To nanHbBIM JUTEPATYPBI, TTPU COIYTCT-
ByOIux 3a0osieBaHusix (POJOBasi TpaBMa, OX-
JIKJIEHUE, CETICUC, TeMOJIUTUYECKass O0JIe3Hb
HOBOPOJK/IEHHBIX, MOJUIUTEMUS W TIp.) AaKe

HEe3HAYUTEJbHbIE KOJeOAHUs TJIOKO3bl B KPOBU
B npenenax 2,6—3,3 MMoJb/J1 MOTYT TTPUBECTU
K BBIPa)KEHHOMY 1[epebpayibHOMY MOBPEKIEHUIO
[11, 16, 17]. HeBponorudyeckue ncXoabl y aeTei
MEPBBIX JIBYX JIET JKM3HU, NEePEHeCHINX HeoHa-
TAJTbHYIO TUTIOTJIMKEMUIO, TI0 IAHHBIM JIMTEPaTY-
pbI TOKa3aHbl B TaOI. 3.
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Tabuya 3

HeBpOJIOFH‘IeCKI/Ie HUCXOAbl Y ]IeTeﬁ IEPBBIX IBYX JIET JKU3HU, IEPECHECIINX HEOHATAJIbHYIO
TUIIOTJIMKEMHUIO 110 /ITaHHBIM JIMTEPATYPbI
Neurological outcomes in children during the first two years of life after neonatal hypoglycemia
literature data

Hesposiornueckuii ncxo Hesposiornueckue HapyineHus Konuuectso (%)
Cnactryeckast AMTIIETAS 7-9
JlBurartesibHbIE
Cnactuyeckas teTpanserus 4-11
HapyIeHusI
Jlerkue nBUTATEIBLHBIE OTKJIOHEHUS 15-18
Koruurtusnbie Jlerkas 3azepskka 15
HapyIIeHUs Ymepennas 3agepKka 9-13
Nudantuipabie cria3mbl 8—-16
Cynoporu lenepanmzoBannbie 26-66
DokasbHbie 13-16
Hapymienne 3perus Cy:xenue mosei 3peHust 25-32

Taxkum 06pa3oM, cpe/ii HEBPOJIOTHYECKUX KC-
XOJIOB y JieTeli B 1epBble 2 TO/la JKU3HU ToCIe Tie-
penecennoii HI garie Bcero pazsuBaeTcs anuien-
CHUs U JIBUTATeJIbHbIe HAPYIIIEHMUSI.

Kaunnueckoe Ha6JIIOI[eHI/IC

[leBouka II.A, 07.07.2013 rt.p., poskneHHas
OT TIEPBOPOIsATIel 21-eTHel JKeHIIUHBI ¢ OKUpe-
uueM 111 creneny u runeproHnYecKoii 60JIE3HBIO
IT crenenn. bepemennocts mporekana Ha Qone
JIEKOMIIEHCUPOBAHHOTO TeCTAI[MOHHOTO  Jrabe-
Ta, BBISIBJIEHHOTO Ha cpoke 19 Hemenb M XpoHU-
YeCcKOl HUKOTUHOBOM MHTOKCHUKalmu. Jleuenme
JKEHIIMHBI MHCYJIMHOM He 1poBouin. Pozsl du-
3MOJIOTUYECKHE, B CPOK. Macca pebeHka pu po-
xaennu 3300 r, qmuHa 52 ¢M, OKPYKHOCTD TOJIO-
Bbl 36 CM, OKPY/KHOCTb TPY/IHOU KJIeTKu 34 cM.
JleBouka pojmiach B cuHelt achuKCHH, KPUK T10-
cJie TAaKTUJIBHOTO paszipakeHus, oleHKa 1o Ar-
rap 7/7 6anoB. B nepBbie 4achl JKU3HU OTMEYa-
JIN pa3/pa’keHHbIN 1Ay, KPYyIMHOPa3MaIIuCThIN
TPEMOP KOHEYHOCTEH, OJIETHOCTh KOKU C «Mpa-
MOPHBIM» PHUCYHKOM, JAMCTAJIbHBIN aKPOIMAHO3.
C 1epBoOTO JIHS )KU3HU B TIPABOil TEMEHHOU 00J1a-
cTu TosiBUIIAch Kedasmoremaroma 4x5 cm. B ama-

Jn3e KpoBW Ha 1—2-11 /IeHb JKU3HU OIpeeeHo
CHUIKEeHME TJTIOKO3bI 10 2,4—2,6 MMouib/. B re-
MOTPaMMe BBISIBJIEHA MOJUIUTEMUST (BEHO3HBII
rematokput Ht = 0,65, Bernosusiii Hb = 226 r/01).
Co 2-ro nHst KU3HU PebGEHOK cTasl 6oJiee BSIIbIM,
He MpockInajcs Ha Kopmienue. [lonbiTka mpusio-
KUTh pebeHKa K TPyAu OKasajiach Hea(hPeKTHB-
HOIl. PeGeHky mpoBoarin MH(Y3UOHHYIO Tepa-
nuio. Ha 3-u cyTku xusHu geBovKa repeBejieHa
B OT/IeJIEHNE TIATOJIOTUU HOBOPOK/IEHHBIX C JIMa-
THO30M: TUIIOKCHYECKU-UIIEMUYECKOE IOpaKe-
Hue 1enTpaabHoii HepBHOM cuctembl (ILHC). Ke-
(basoremaroma mipaBoii TeMeHHON obacTu. Tpan-
3UTOpHAS TUTIOTTTMKEMHUSI.

B oresnenue pebeHOK MOCTYIINI B TSIKETIOM CO-
crostHuu. /leBouka Bssasi, aimHAMUYHAS, UMeeT-
Cs1 BBIDAKEHHBIN aKPOIIMAHO3 B IIOKOE, <MPaMOpP-
HBII1» PUCYHOK KOXKU, <IJIaBAIONIUEy [[BUMKEHUS
IJIa3HBIX S0JI0K, KPUK CJ1a0blii, runopedJexcus,
obuias runorepmus t = 35,6 °C, yacrora JpIXxaHUs
62, YCC = 126—145 B mun. Cocky «KyeT», TJI0Ta-
eT MeJIJIEHHO, 32/IEP’KUBAET TUIILY B TIOJIOCTH PTa,
yMepeHHas runiepcasuBaiius. [iybokue pediiek-
cbl  ocJabJieHHble, CUMMETPUYHBIE. Buoxumust
kposu (10.07) — 6e3 OTKJIOHEHUI OT HOPMBI, Ca-
xap kpoBu — 3,9 MKMOJb/J1. B 0btiem anamuse
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Puc. 1. ¥YabrpacoHorpaduueckoe u3o6pakeHHe ro-
JioBHOTO Mo3ra jieBouku I1.A. B Bo3pacte 8 nueit xxu3-
Hu. OuaroBoe IOBbBIIIEHHE 9XOCUIHAIA B IIPaBOii J100-
HOM s1071e

Fig. 1. The ultrasonographic image of the brain paren-
chyma girls P.A. aged 8 days of life. Increasing the echo
in the right frontal lobe

kposu (10.07) — 6e3 BocHaIUTENbHBIX H3MEHE-
nuii. [To ganaeiv YC (10.07) umeercs cmernienne
CPeIHHBIX CTPYKTYP BJIeBO Ha 1,5 MM, Vt = 2 MM,
VLD =10 mm, VLS = 9 mm, MD = 48 mm, MS =
45 MM, OYarOBbBIX U3MEHEHWIT He BbISIBIEHO.

B Teuenue mocsenyommx 5 AHEH COXpamsi-
Jach 00TIEMO3TOBasT HEBPOJIOTUYECKAST CUMIITO-
Maruka B Bujle AU(@y3HOI MBITIIETHON TUTIOTO-
HUM, TUTIOpedIeKCun, CIIOHTAHHOTO IBYXCTOPOH-
Hero cumnToma babunckoro. B Bospacre 8 mueit
xuzan (15.07) mogBUINCH OUArOBble HEBPOJIOTH-
YyecKHe CUMIITOMBI B BUJIE IeBUAIINU SI3bIKA BITpa-
BO, aHuzopediuexkcun D>S, crnontanHoro, mpa-
BOCTOPOHHETO, TOPU30HTATBbHOTO HUcTarma. /le-
BOYKA MO-TIPEKHEMY He COCaJia, BCKAPMJINBAIACH
yepe3 30H. Pentrenorpadusi opranoB TpyaHON
KJIETKH — 0e3 04aroBbIX WH(PUIBTPATUBHBIX H3-
Menenunit. ¥Y3U cepana 11.07: cucrosmueckast
U jmacrosndeckas (paxiuu BoIOpoca He nU3Me-
Henbl. Ilo manubim gunamuueckoir YC (16.07)
BU3yaJM3MpOBaHa 30HA HEOJHOPOJHOTO ITOBbI-
nieHuns currasa (remopparus? nadapkr?) B mpa-
BOI JIOOHOH [10J1e, HAPOCJIO CMEIIEeHNEe CPEeIIH-
HBIX CTPYKTYpP CIpaBa HajeBo /10 2,5 MM, Vt =
1 MM, VLD = 10 MM, VLS = 12 mm, MD = 50 MM,
MS = 45 mm (puc. 1).

Puc. 2. KT rosoBHOTO MO3Ta HOBOPOK/IEHHOH /IEBOUYKHN
IT.A. na 10-it nenp xu3HU. MHOXECTBEHHbIE BHYTPHU-
MO3TOBbIe KPOBOUBJIUSIHUS (OTMEUEHBI CTPEJKAMM):

a — 3NUIypPaJbHO-TIAPEHXNMATO3HOE KPOBOM3JIIHSI-
HUE B TIPaBYIO BUCOYHYIO J0JT10; 6 — MapeHXMMaTO3HOE
KPOBOMBJIUSIHUE B TIPABY0 JOOHYIO JI0JI0; B — MapeH-
XMMaTO3HOE KPOBOMBJIHUSIHUE B TpaByio remmuchepy
MO3:KeUKa; T — KedajgoreMaroMa TMPaBOil TeMEHHOM
obacTn

Fig. 2. CT scan of the brain of a newborn girl P.A. on
the day 10 of life. Multiple intracerebral hemorrhage
(are pointed with arrows): a — parenchymal and epi-
dural hemorrhage in the right temporal lobe; 6 — pa-
renchymal hemorrhage in the right frontal lobe; B —
parenchymal hemorrhage in the right hemisphere of
the cerebellum; r — cephalohematoma right parietal
region

s yrounenus amarnosa nposesnena KT ro-
JIOBHOTO Mo3ra (puc. 2).

3akmouennenoganubiv KT:mapeaxnumaTo3no-
aMUAypaIbHOEe KPOBOU3JIHUSHNE B TPaBYI0 BU-
counyio goJsio 1,7x1,4x1,8 cM, mapeHXnuMaTo3-
HOE KPOBOWM3JIMSIHUE B TIPABYIO JIOOHYIO OO
1,2x1,2x1,5 cm. Kedanoremaroma mpaBoii Te-
MeHHOI obsact. KoHcynbraiust Helpoxupyp-
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ra no pegyabratram KT: mapeHxumMaTo3Ho-amnu-
AypajbHOEe KPOBOU3JIUSHUE B TIPABYI0 BUCOY-
HYIO [10JII0, TIAaPEHXMMATO3HOE KPOBOU3JIHUSHUE
B mpaByo JoOHy10 oo, Kedamorematoma mpa-
BOUW TeMeHHOI obsact. B Hellpoxupyprudeckom
JedeHun He HyKmaercs. IIpm ocMmoTpe riaznoro
mHa (16.07) maromorum He BbIsiBJIeHO. K BO3pa-
cry 15 nueit sxusnu (22.07), Ha done crabuim-
3aluu O0IIEro COCTOSIHUSI B HEBPOJIOTHYECKOM
cTaTyce Hapocja CHAaCTUYHOCTD, YCUJIUJICS TICEB-
100y IbOApHBII CUHAPOM (TPU3M, THUIEpCcAIUBa-
Vs, OKUBJIEHNE HEGHOTO U TJIOTOYHOTO pehiek-
coB). /Iyt yTOUHEHUsT cTeleHyr BOBJeYeHUsT Oe-
JIOTO BeleCcTBA W JAMHAMUKHA BHYTPUYEPEITHBIX
nsMenenunii nposeseHa MPT rosoBHoro mosra.
Ha cepum MPT (24.07) B BemiecTBe MO3Ta BbI-
SBJIEHBI MHOKECTBEHHbBIE PA3JMYHBIX Pa3MepOB
30HBI M3MeHeHHOro MP-curnana (runepuHTeH-
cuaeie Ha T2BUM m FLAIR BU, runounten-
cunbie Ha T2BU): 1) B cyOKOPTUKATIBHBIX OT-
JeJIax MpaBoiil JIOOHON oM ¢ HeprudOKaTbHBIM
orekom pasmepom 0,8x0,9%1,3 cm; 2) B cyOKOp-
TUKAJbHBIX 0a3aJbHBIX OT/EJaX MPaBOil BUCOU-
HOU 1071 ¢ TIepuOKATBHBIM OTEKOM pPa3MepoM
1,3%1,1x1,8 cm; 3) B KOPTUKATBHBIX OT/IEJIax Jie-
BOII BUCOYHOI 10/11 6e3 1mepudoKaJbHOIO OTEKa
pasmepom 0,4%0,6x0,3 cMm; 4) B ipaBoii remucde-
pe Mosskeuka 6e3 meprdOoKaIbHOTO OTEKa pa3Me-
pom 0,45%0,2%0,5 cm (puc. 3).

B Teuennme mnepuoma HabmomeHus ObLIN
MCKJTIOUEHBI 9JIEKTPOJIUTHBIEC HAPYIIIEHNs, KOary-
JIOTIATHST, BPOJKIEHHBIE HAPYIIEHUsT OOMEHa, BHY-
TpuytpobHas wuHbekuus. IlorurureMudecKuii
CUHIPOM KYNUPOBaH K 7-My JIHIO *XKu3HU (Be-
HOo3HbII remaTokpuT Ht = 0,55, Benosusiii Hb =
174 v/n). Boiasaennsie ipu KT u MPT usme-
HeHUst ObLIM PACIieHEHbI KaK COYETaHUe TPOSIB-
JIeHUiT MeTabo/ImuecKkoil sHIedaJIonaTuy U po-
nosoii TpaBMmbl. Ha D3I B Bo3pacte 24 nueii
JKU3HU — 3aMe/[JIeHIe OM0JIEKTPUYECKON aKTHB-
HOCTH B TIPaBOi JI0GHO-BUCOYHON obsactu. [Tpu
koutposibHoit HCI B Bospacte 21 nus KusHu
BBISIBJIEHBI YMepeHHas BEHTPUKYJIOAUIATAIINS
GOKOBBIX KeayoukoB Vt = 4 mm, VLD = 16 mm,
VLS =17 mm, MD = 52 mm, MS = 48 MM, MeKI10-
JIyIIapHast meJib 3 MM, THACTa3 KOCTh/MO3T 5 MM.

B Bospacre 25 nHeil skusHu peGeHOK ObLT BbI-
MUCAH U3 OT/IeJIEHUS TIPU COXPAHSIONINXCS TTPO-

Puc. 3. MPT roJsioBHOro M0o3ra HOBOPOK/IEHHOU Jie-
Bouky IT.A. Ha 17-i1 menb xusnu: a, B — MP uszob6pa-
sKeHus ro1osHoro Mosra B T1 BU; 6, B — usobpaxe-
Hus rosioBaoro mosra B T2 BU; 1 — nmapenxumaTo3noe
KPOBOUBJIUSHIE B IIPaBYIO JOOHYIO J0JII0; 2 — JIULY-

PaIbHO-TIAPEHXUMATO3HOE KPOBOUBJIUIHIE B IIPABYIO
BHUCOYHYIO /10JT10; 3 — KeasoremaToma paBoii TeMeH-
HOIt o6stacTn

Fig. 3. MRI of the brain of a newborn girl PA on day 17
of life: a, B — MRI of the brain in T1 WI; 6, 1 — MRI
of the brain in T2 WTI; 1 — parenchymal hemorrhage in
the right frontal lobe; 2 — epidural and parenchymal
hemorrhage in the right temporal lobe; 3 — cephalohe-
matoma of right parietal region

SABJIEHUSIX CUHIPOMA JIBUTATETbHBIX PACCTPONCTB
(MbIlIIeyHasg — TUIMEPTOHUS, rurieppedexcus)
u 1ceBgo0yabbapHoro cuHapoma (aucdarus
C peryprutaiiyeid, rurepcajuBaius). Temibl
pocta roJioBbI 3a 25 mueit +1,5 cm. ITporuos ms
KU3HU — OJIArONPUSATHBIN, HEBPOJIOTUYECKUI
ucxox — GopMHUPOBaHNE CUHIPOMA JBUTATENb-
HBIX PAaCCTPOWCTB, PUCK KOTHUTUBHBIX Hapyle-
HUU 1 (DOPMUPOBAHUS CUMIITOMATUYECKOU ITTH-
JIETICUN.

55




HAYYHO-
[TPAKTHYECKIIA
JKYPHAJI

HEiPoXIPyPIA 1 HEBPOTOTIA

JETCKOTI'O BO3PACTA

O6cy:knenne

HoBoposkennas n1eBouka, posk/ieHHas y sKeH-
IIMHBI € TeCTAIMOHHBIM JeKOMIIEHCUPOBAH-
HBIM abeToM, TIepeHecsa PaHHIO, TPAH3U-
TOPHYIO HEOHATAJBHYIO THUIMOTJIUKEeMHIO (2,4—
2,6 mmostb/s1 Ha 1—-2-e cyTkm ku3un). C 3-10 aHA
JKU3HU TIOBTOPHBIX 3IU30/I0B THUIOTJINKEMUN
He 3adukcupoBaHo. PeOEHOK TLIOXO TepeHec
TPAHCIIOPTUPOBKY W TOCTYIHUJI Ha OT/eJIeHHe
OXJIAKJIEHHBIM. buoxummuueckne u3MeHEHUS
COTIPOBOKJAJIUCH TOJUIUTEMUENH 70 7-TO HSA
x&unsnu. Knnandyeckue Hapymenus B 1-e cyTku
JKM3HU XapaKTePU30BaJIICh CHHIPOMOM BO30Y K-
JleHUsT U BereTaTMBHBIMU HapylneHusiMu. Ilpu
¥YC na 3-u cyTKHM KU3HU BbISIBJIEHA 30HA TTOBBI-
IIEH IS CUTHAJIA B BEIECTBE JIOOHOI [I0JTH CripaBa
C MUHUMAJTbHBIM Macc-a¢ddexTom (reMmopparus?
nndapkr?). B cBga3u ¢ HapacTaHueM HEBPOJIO-
TUYEeCKON CUMIITOMATUKUA U [IJI BepuduKaimu
nuarnosa nposenena KT rososuoro mosra. [lpu
KT BbIsiBJIEHBI MHOKECTBEHHBIE TTAPEHXUMATO3-
Hble KPOBOU3JIUSHUSA B TIpaBoe ToJyiiapue. Kpo-
Me TOTO, TMarHOCTUPOBaHA MUy paabHas remMa-
TOMa BMCOYHON /I0JIN cIIpaBa, KedasoremaToMa
npaBoil TeMenHoit obiactu. /luHamuka obiero
COCTOSIHUST — CTaOMIN3AIUst ¢ TPOrPECCUPOBa-
HUEM HEBPOJIOTUYECKON CUMITOMATUKH 32 CYeT
nupaMupiHoro cuHzapoma. Hanmmume mHoOXkecT-
BEHHBIX IaPEHXMMATO3HbIX KPOBOU3IUSHUI
B TOJIOBHOM MO3T€ Cylpa- ¥ CyOTeHTOPUATbHOI
JIOKQJIN3AIUU CBU/IETEIHCTBYET O MeTabosnyue-
CKOIT aTnosioruu 3a60sieBaHus. IJIMULypabHAs
remMaToMa U KedasoremaTomMa y JAOHOIIEHHOTO
pebeHKa SIBJISIIOTCSI OCJIOKHEHUEM TpaBMaTHY-
HBIX POJIOB, UTO yCyrybJisieT cTeneHb 1epedpaib-
HOTO TIoBpekaenns. Kiannnyeckue mposiBiIeHms
MeTabondeckoil  sHIedasonaTu y pebeHKa
nMesin HecnienuuuecKuii XapakTep M BKJIOYA-
Ju cuMnTombl pasapakenus/yruerenus [[HC,
BBIpaKeHHbIE BereTaTMBHBIE HAPYIIEHUs, TJIa3-
HYyIO cuMIiToMaTuky. XapakTtepubix s HI' cep-
JIEYHO-TTYJIbMOHAJIbHBIX HAPYIIEHUH U CY/IOPOXK-
HOTO CHUHJPOMA 3aPerucTPUPOBAHO He OBLIO.
[Tpu npoenenniu MPT (na 17-e cyTku Kusnm)
YTOYHEHBI XapakTep W [WHAMUKA M3MEeHEeHUi
B BemiecTBe TosioBHOro mosra mnocsie HCI, KT.
JlomonHuTENBHO BBISABIEHB  TTepU(OKATHHBIN
oTeK B 00JIaCTH MapEeHXUMATO3HBIX KPOBOU3JIN-

SHUI 1IpaBoii J106HOI U BUCOYHOI 01l 1 MeJI-
KOOYaroBble apeHXMMATO3HbIe KPOBOUIJIUSHUS
B JIEBOW BUCOYHOW JloJie W TIpaBoil remucdepe
Mo3sKedka 0e3 mepuhOKaJIbHOTO OTEKa, HE Tpe-
Oyrolre HEepOXUPYPrUYECKOro BMENIaTeIbCT-
Ba. OCOGEHHOCTBIO JAHHOTO CJIyYast SIBJISIETCSI CO-
yeTaHWe Pa3IMYHbIX (HAKTOPOB 1epedPasTbHOTrO
MOBPEXK/IEHUs Y JOHOIIEHHOTO pebeHKa: amm30-
JIbI TUTIOTJTUKEMUH B TIepBbIe 2 HS KU3HU, POJIO-
Basi TpaBMa, IOJIMIIUTEMUS, X0JI0J0Bas TpPaBMa.
Takum 06pa3oM, KJINHUKO-UHTPACKOIMYECKAsT
OTIEHKA HEBPOJIOTUYECKOTO COCTOSTHUS Y HOBOPO-
xaerroro ¢ HI crioco6eTByeT yrouHeHuIo aua-
rHO3a M OIpe/IeIeHNI0 HEeBPOJIOTMYECKOTO TPO-
rHO3a B JlaJIbHEHIIIeM.
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MOTOPHOE KAPTUPOBAHUE ITPU Y IAJEHNU 3JIOKAYECTBEHHbBIX
BHYTPHUMOS3TOBBIX OIIYXOJIEN, PACIPOCTPAHSIOIINXCA
B ®YHKIIMOHAJIbHO 3HAYVMBbBIE 30HbI MO3TA

I[.M. Pocrosuies, B.f1. Kaabmenc, E.H. Kaposa, T.H. ®aneeBa
PHXMU um. npod. AJL. TTorenosa, Caukr-Ilerepoypr, Poccust

Yoanenue enympumoszosvix onyxonetl, pacnoirazarUUxcs 6 QYHKUUOHAILHO SHAUUMBIX 30HAX 20JI06HO20 MO324
npedcmasasem coboil croxcHy 3adavy. TomanvHoe yoaienue Makux onyxoieid 3auacmyro MoxHcem npusooumsy
K passumuio 6 nOCaeonepauioHHOM Nepuode Hegpos0ZUudecKoz0 0euuuma u yxyoueHuo Kavecmaa HusHu 60iv-
H020. Memod MomopHozo Kapmuposanust PYHKYUOHAILHO SHAUUMBIX 30H 20JI06H020 MO32a N0360IAEN YMEHLULUND
PUCK PA3BUMUSL HEBPOIOZUYECKUX BLINAOCHULL U JUUEH CREUUDUUECKUX OCIONCHEHUTL, CBA3AHHBIX C NPOBEOeHUeM
xupypeun ¢ npodyrcoeHue.

B pa6ome npedcmasnenvt pesyivmanmoi ycnewnozo npumMenenis 0annoz0 Memooa npu yoaieHui 310KauecmeeHHblx
BHYMPUMO32068bLX ONYXOIEU 0OLACTU USHMPATOLHBLX USGUTUH.

KioueBnie cioBa: UECHMPAJIbHBLE USBUIUHDL 20JI06H0Z0 M0O32d, MOMOPHOE Kapmuposanue, Zﬂu06flacmOMCl, He[tpouu-
moma.

MOTOR MAPPING AT THE RESECTION OF MALIGNANT INTRACEREBRAL
TUMORS, EXPANDING TO FUNCTIONALLY SIGNIFICANT BRAIN AREAS

D.M. Rostovtsev, V.Ya. Kalmens, E.N. Zharova, T.N. Fadeyeva

A.L. Polenov Russian Neurosurgical Research Institute, Saint-Petersburg, Russia
Removal of intracranial tumors, which are located in functionally important areas of brain is a complex task. Total
removal of these tumors may lead to the development of postoperative neurological deficit and a significant deterio-

ration in the quality of life of the patient. Mapping of functionally important areas of the brain reduces the risk of
neurological fallout and devoid of specific complications related to the awake surgery.

In this article we present results of the successful application of this method to remove a malignant intracerebral

tumors located in a central gyrus.

Key words: central gyrus of the brain, engine mapping, glioblastoma, neurocitoma.

InaBHoll 3azaueit HEHPOXUPYPTOB TPHU yia-
JIEHUW BHYTPUMO3TOBBIX CYIIPaTEHTOPUATbHBIX
OTTyX0Jiell  SBJSeTCI MaKCUMaJIbHAsl Pe3eKITns
¢ coxpaHeHueM (QyHKIIMOHAIbHO 3HAYUMBIX 30H.

HecmoTpst Ha 3HauMTesbHBIE JAOCTUKEHUS
B 00J1aCTH HEHPOBU3YaIU3aIl[M 1 MUKPOXUPYP-
IMYeCKON TeXHUKH, BU3yaTbHOE pasiesieHne Hop-
MaJbHOU U TIOPaKEHHOUN TKAaHU 3a4acTyi0 HEBO3-
MO’KHO 13-32 TH(UIBTPATUBHOTO POCTA OTTYXOJIH.
Bousee Toro, anomanbHas 10 1aHHBIM BU3YaTbHO-
rO OCMOTPa MO3TOBasi TKaHb MOXKET TOJ/IEePIKU-
BaTb HOpMasibHOe (ynkimonuposanue [21, 30,
34].

36exaTh moBpekaeHust (DyHKIMOHATBHO 3HA-
YUMBIX yYACTKOB KOPBI ¥ TPAKTOB TTIO3BOJISIOT COB-
peMeHHbIe  HelpoU3NONIOTHYeCKIe MEeTOINKY,

Takhe KaK MOTOPHOe KapTUpOBaHWE W XUPYPTUs
C TIPOOYKIIEHIEM.

OCHOBOTIOJIOKHUKOM ~ KapTUpoBaHusi (yHK-
IIMOHATTBHO 3HAYMMBIX 30H TOJIOBHOTO MO3Ta
cuntaercst B. Ilendunbg (W. Penfield). B cBo-
eit pabore B 1937 1. on coBmecTHO ¢ J. Bospeem
(E. Boldrey) BriepBbie omucan cTpoeHHEe MOTOP-
HOU U CEHCOPHOU KOPBI, JaHHBIE O KOTOPOU TIO-
JIyYIJI HA OCHOBAaHUM MHTPAONIEPAIIMOHHON 2JIeK-
TPOCTUMYJISIIMM TOJTOBHOTO Mo3ra [22]. Ero namnb-
Heilille uccae0Bausl CTaan OCHOBOM Pa3BUTHS
MHTPAOTIEPAIMOHHOTO 3JIEKTPOPU3NOTIOTUIECKO-
IO MOHUTOPUHTA.

Bosbiioit Bryiagm B pasBuTHE UHTpaolepa-
IIMOHHOTO ~ HEHPODU3NOJOTHIECKOTO MOHUTO-
punra B 70-X TT. IPOILIOTO BeKa BHEC HEBPOJIOT
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I. Cenesust (G. Celesia), koTopsiii IpoOBOIILI Kap-
THPOBaHUE CIYXOBOI KOPBI, 3aMTCHIBAS CIyXOBbIE
BbI3BaHHBIE TIOTEHITNAJIBI BO BPEMSI OITEPATUBHOTO
BMEIIATEJIbCTBA, U TaK)Ke M3ydasl COMAaTOCEHCOP-
HbIe TToTeHIInaJb Tasmamyca [11-13].

B 90-x rr. toro xe croserus I.A. Oilieman
(George A. Ojemann) npu omneparugax 1Mo T0-
BOJLY amuJienicu u3yvan (yHKIMOHAJIbHO 3Ha-
4UMBbIe TIEHTPBI BUCOYHBIX OJIEH, MPOOYsKIast
GOJIbHBIX BO BPEMsI OMIEPATHBHOTO BMEIIATEIbCT-
Ba [6-8].

B nanbueliniem aTu METOAMKY TTOJyYaInd BCE
GoJibliiee PacIpoCTpaHEeHUE B HEHPOXUPYPIH-
yecknx kauaukax CIIIA, Esponbr n Anonun,
O/IHAKO Ha TPOTSKEHUM [IJIUTEJTHbHOTO BpeMe-
HU WHTPAaoTepaiMoHHbIll Helipodusnosornye-
CKUU MOHMTOPWUHT He ObLI PYTUHHBIM CIIOCO-
60M WHTPAONEPANMOHHON [UATOHOCTHKU. Bo-
jee IMUPOKOe TPUMEHEHUe CTaJo BO3MOXKHO
rocJie TMOSBJEHNSI COBPEMEeHHON Helipodusuno-
JIOTMYECKOM armnapaTypbl, pa3BUTHSI COBPEMEH-
HOU HellpoaHecTe3n0JOTUN U MUKPOXUPYPIu-
yeckoil TexHuku. llosBjeHue HOBBIX Ipera-
paToB JIJIsi aHECTE3UM ChITPAJTIO CYIECTBEHHYIO
POJIb, TOCKOJbKY WHTAISAIIMOHHBIE aHECTETUKH,
TaKue Kak 3aKNCh a30Ta ¥ TAJIOTeHbl OKa3bIBAIOT
cyliecTBeHHOe HeTaTUBHOE BIMSHNE HAa TeHepa-
IO COMATOCEHCOPHBIX BBI3BAHHBIX TOTEHIU-
anoB (CCBII), ocob6eHHO MPU WX COBMECTHOM
npuMmeHenuu [9].

C xonna 80-x rT. MHTpaomepaloHHOe OIpe-
nesenre (ByHKIIMOHAIBHO 3HAYMMBIX 30H TTPOBO-
JIUTCS TIPU oTtepaiusax y aereir. OcoGeHHOCTAME
B JIAHHOM CJIy4ae sIBJISIOTCSI CJIOKHOCTH, a 3a4a-
CTYIO ¥ HEBO3MOKHOCTH KAPTUPOBAHUS C TPOOY K-
JieHreM, 0COOGEHHO Y IeTell MJTa/IIero Bospacra |8,
11, 16, 27, 37].

[Tesb paGoOTHI: MPOEMOHCTPUPOBATH BO3MOK-
HOCTb HCITOJTb30BAHUS METOIa MOTOPHOTO KapTH-
pOBaHUS, MO3BOJSAIONIETO COXPAHUTH MOTOPHYIO
KOPY M KOPTUKOCIMHAJIbHBIE TPAKThHI, /IJII yBe-
JIUYEHNST PAAUKAIBHOCTU OTIePAIlii 1 CHUKEHUS
pHUCKa BO3HUKHOBEHUS MOTOPHOTO HEBPOJIOTHYE-
CKOTro fehuruta B OCaeornepamoHHOM eprojie
[PU yAAJIEHUN OIyX0Jiei 00JaCTH IEeHTPATIbHBIX
M3BUJINH TOJIOBHOTO MO3Ta.

Marepuasibl 1 METO/IBI: TPOE TAIIUEHTOB C OITY-
XOJISIMH 00JIACTH TIEHTPAJIbHBIX U3BUJIUH TOJIOB-

HOTO MO3Ta HaXOJMJINCHh HA JICYEHUU B OT/eJie-
HUW XUPYPIUH OILYXO0JI€H TOJIOBHOTO M CIIMHHOTO
mosra PHXW um. npod. A.JI. [Tosenona. ¥ Bcex
GOJIbHBIX OBLIO IIPOBEIEHO yAaJeHue OIyXOJu
MO/l WHTPAOTIEPAIIMOHHBIM HeWPOPU3HOTIOTrH-
yeckuM MoHutopuarom (MOHM) u VY 3-kon-
TposieM. JlJis 9TOTO MPOBOAMIOCH MOTOPHOE
KapTupoBaHue (HyHKIIMOHAIBHO 3HAYMMbBIX 30H
KOPbI TOJIOBHOTO MO3Tra B 00JIaCTH OTIePaTUBHO-
r0 BMEIIATEIbCTBA. PErUCTPUPYIOIINE 3JIEKTPO-
JIbI YCTaHABJIMBAINUCH B MBIIIIBI ¢ KOHTpJATe-
PAJIBHON MOPaKEHHOMY MOJIYIIAPUIO CTOPOHBI.
Haubosiee yacto B KayecTBe MbIIII-MUIIEHEN
ucrosb3oBarch mm. Biceps brachii, extensor
digitorum, abductor pollicis brevis, tibialis ante-
rior, abductor hallucis, npu Heo6xoguMocTH MMm.
orbicularis oculi, orbicularis oris. Ilepex Kop-
TUKOTOMUEN ¥ B TIPOIECCEe YAATEHUST OMyXOJIH
MPOBOANJIACH AJIEKTPOCTUMYJISIIIIS KOPBI B 30HE
XUPYPTUYECKOTO JOCTYIA aTPaBMAaTUYHBIM MO-
HOTOJISIPHBIM WU OUTIOJISIPHBIM 3JIEKTPOJIOM CH-
soii Toka 10 20—25 MA. [lpu mosryvyenuu Bocpo-
M3BOJMMBIX MOTOPHBIX OTBETOB C TOW MJIM MHOU
TPYIIIBI MBIIII-MUIIIEHEH OllepaTUBHOE BMeIIa-
TEJILCTBO MPOBOUIIOCH C YYETOM PACIIOJIOKEHUS
(YHKIIMOHAIBHO 3HAYMMOIT 30HBL. Beem 60Jb-
HBIM B [TOCJIEOTIEPAIIMOHHOM MEPUO/IE BBITTOJIHE-
Ha koutpoabHasgs MPT B Teuenue 72 yacos ¢ Mo-
MEHTa OKOHYAHWS OINEpPaIliu, MOATBEepANBIIAs
yIaJeHue OMyX0JIi 13 30HbI IIEHTPATbHBIX U3BHU-
siH. Bee 60JibHbBIE BBITIMCAHBI HA aMOyJIaTOPHOE
Jlederue 1oJ HabJojeHne OHKoJsora Oe3 Hapa-
CTaHUSI 0YaroBOW HEBPOJIOTUYECKOU CUMIITOMA-
TUKU.

Pe3yabraThl

ITamuentka K., 63 mer, Haxoguiaachy Ha Jjede-
HUU B OT/I€JIEHUU XUPYPTUU OIYyXOJIel TOJIOB-
Horo n cruumaHoro mo3ra PHXW wum. Ilosenosa
¢ 09.04.14 10 05.05.14 ¢ TMarHO30M: MHOKECTBEH-
Hble TJIM00IACTOMBI JIEBOTO ITOJIYIIAPUS TOJOBHO-
ro Mosra (06J1acTU EeHTPaIbHbIX U3BUIUH U Te-
MEHHO JI0JIN ).

[Tpu nocrymieHnn 6oJIbHAS IPEAbABIIAIA JKa-
JI0OBI Ha TIEPUOIMYECKIE TOJIOBHbIE OOJIM, CHIKE-
Hie 00beMa aKTHBHbBIX [BUKEHUN, BBIPAKEHHYIO
00111y 10 C71a00CTb.
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Puc. 1. MPT c konTpactbiM ycusennem 6osbHoi K. B 3aaHux otaesnax Jo6HOI 101 Ha CThIKE ¢ TEMEHHOIT orpe-
nensercs: 00beMHoe 06pasoBaHue OKPYIION (HOPMbI ¢ HEKPOTHYECKUMU M3MEHEHUSIMU B LEHTPAJIbHON 4acTH, Ha-
KaIJIMBalolee KOHTPACTHOE BEIECTBO M0 NepudepuieckoMy TUITY

Fig. 1. MRI with contrast agent of patient K. Circular-shaped mass lesion having necrotic signs in the central part,
with peripheral contrast agent accumulation, is revealed in posterior frontal lobe at the junction with parietal lobe

3 anamHe3a M3BECTHO, 4TO GOJIbHA C MapTa
2014 r., xorila TTOIBUJINCH BbIlIEyKa3aHHBIE JKa-
s0661. TTpu Beimosnernn MPT rosoBHOTO MO3-
ra BBISIBJIEHBI MHOJKECTBEHHBIE OITYXOJIU JIEBBIX
JI00HOI 1 TeMeHHOI posieil. TocnuTanusupoBata
B 4-e Helipoonkosiormueckoe otaesnennie PHXU
nM. nipod. AJI. IlosenoBa 171 XUPYypPrudecKoro
JIeYeHMUsI.

IIpu mocryieHun cocrostHue OGOJMbHOM CTa-
OUITbHOE, KOMIIEHCHPOBAHHOE 10 BUTAJIBHBIM (DYHK-
1HstM, orfeHKa 1o 1kasie Karnofsky 70 6asuios.

B meBposiornyeckom cratyce Mpu MOCTYILIe-
HUM 6e3 04aroBoil, 000JOYEYHOI CUMIITOMATH-
ku. [Tape3oB HeT, HapylIeHU YyBCTBUTEIbHOCTH
He TIPeIbsIBIISIET.

MPT rosioBHOTO MO3ra ¢ KOHTPACTHBIM yCUJIe-
Huem ot 15.04.14: cMmelieHue CpeiMHHBIX CTPYK-
TYp HANPaBO 4 MM, B 3aJIHUX OT/IeJIaX JIOOHOM JIOJIH
Ha CThIKE C TEMEHHOIT OTpe/ieisieTcst 00beMHoe 00-
pasoBaHue OKPYTJIOi (hOPMBI ¢ HEKPOTUYECKUMU
M3MEHEHUSIMU B IIEHTPATbHON YacTH, HaKaIlJIu-
Balolriee KOHTPACTHOE BelecTBO 1o mepudepu-
YECKOMY THITY; UMeeT MeCTO /J0YepHUil y3eJ1, pac-

HOJIOKEHHBIN CyOKOPTUKAIBHO B TEMEHHOI J10J1€,
MaJIbIX PasMepoB. 3akJoueHue: TIrodIacTomMa
¢ MetactazupoBanneMm? Metactaspl? (puc. 1).

18.04.14 6OJIbHOIN BBITIOJHEHO ONEPATHBHOE
BMernrateabetBo: KITTY B j1eBoii T06HO-TEMEHHO-
BUCOYHON 06J1aCTH, MUKPOXUPYPTUUECKOE Y/Iaie-
HUe OIyXOJIM OOJIACTH JIEBBIX 1[EHTPATbHBIX W3-
BusH o Y 3- u MOHM-koutposiem (puc. 2)
¢ npuMenenueM oroauarnoctuku 5-ALA.

[TatorucTosornyecKoe 3aKarIeHue: ranoda-
CcTOMA.

MPT rosioBHOTO MO3Ta ¢ KOHTPACTHBIM yCHUJIe-
HueM (KOHTposb) oT 21.04.14: cocrosinue moce
KIITY, MUKPOXUPYPTUYECKOTO yIaJeHUS OTTYXO0-
Ji 06JTaCTH JIEBBIX TIEeHTPaIbHbIX U3BUIMH. CMe-
HIeHNe CPEIMHHBIX CTPYKTYP HAIIPABo 3 MM. ¥ 3e
OITyXOJIN B OOJIACTH JIEBBIX 1EHTPATIBHBIX M3BU-
JIUH yJIaJIeH TIOJIHOCTBIO, B JIOJKE CJIEJIbl TeMOCTa-
TUYeCKOoTo MaTepuasia. KoHTpacTHOe BelecTBO
B 30He oreparnu He HakanBaetcs. [lonoxkenne
KOCTHOTO JIOCKYTa Y/IOBJIeTBOpUTEIbHOE. JJaHHBIX
B TI0JIb3Y HAJWYUS BHYTPUUYEPEITHON TeMaTOMBI
Het (puc. 3).
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Puc. 2. Motopuoe kapruposatue 6obhoil K. TIpu crumysisiium hyHKIIMOHATBHO 3HAYUMOT 30HBI KOPbI TOJIOBHOTO
MO3ra [oJIy4eHbl MOTOPHBIE OTBETHI ¢ mm. tibialis anterior, gastrocnemius, abductor digiti minimi dex.

Fig. 2. Motor mapping of patient K. Stimulation of cerebral cortex functionally significant areas. Mm. tibialis ante-
rior, gastrocnemius, abductor digiti minimi dex. motor responses obtained

[TocneoneparinonHbIil MIEpuO TPOTEKAT CIIO-
KoitHo. IlaiuenTtka BbImKMcaHa Ha amMOyJaTOp-
HOE JieueHue B YZOBJIETBOPUTEIHHOM COCTOSTHUM
(ouenka o mkane Karnofsky 80 6asios) 6e3 na-
pactaHust 09aroBOii, 06IIIEMO3rOBOIT 1 000I09eY-
HOH CUMIITOMATUKU.

Bombuoit Y., 51 roma, Haxojuicd Ha Jiede-
HUW B OTJIEJIEHUN XUPYPIUU OITyXOJIel TOJOBHO-
ro u cuuuaoro mosra PHXMW nm. A.JI. ITonreno-

Ba ¢ 15.04.2014 o 13.05.2014 ¢ nuarnozom: Heii-
poriutTomMa TpaBoil TemeHHoO# jo0smm. CocrosHue

nocye onepartuu ot 20.01.2010 — crepeortakcu-
4eckoil Ouorcun 0ObeMHOro 00pasoBaHMs IIpa-
BO TEeMEHHOW J0JiM; Kypca JIydeBOU Tepamuu
ot 2010 r. (CO/I 60 I'p). [IpomosxkeHubIii pocT
OTTYXOJTH. DTIUCUHJIPOM.

[Tpu noctyrieHn GOJIBHOM MPEAbSBIISLI JKa-
JI00bI Ha 001110 c1a60CTh, CYLOPOKHBIE TIPUCTY-
bl 6e3 MoTepr CO3HAHWS], HAYMHAIOIIUECS C T10-
BOPOTA TOJIOBBI M TJIa3 BJEBO, C TOCEAYIONINM
MOBOPOTOM JIEBOM PYyKM BIIPaBO, TOHUKO-KJIOHU-
YeCKMMHU CY/IOpOTaMU B JIEBOW PyKe, 3aTeM B Jie-
BOIl HOTE, COITPOBOXKIAIONINECS OHEMEHNEM B Jie-
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Puc. 3. MPT roioBHOro MO3ra ¢ KOHTPACTHBIM ycuieHueM (KOHTpouib) 6oubHoit K.: cocrostame mocsie KITTY, mu-
KPOXUPYPIUUECKOTO YIAJIEHUS OMYXO0JIU 00JIACTU JIEBBIX TIEHTPAIbHBIX M3BUJIUH. Y3€JI OIyXOJIH B 0OJIACTH JIEBBIX
[EHTPAIbHBIX U3BIJINH yIAJIE€H, B JIOXKE CJIe/[bl TEMOCTATHYECKOTO MaTePHaIa

Fig. 3. Control MRI with contrast agent of patient K. Post osteoplastic trepanation state, microsurgical tumor re-
section in left central gyri. Left central gyri node is resected, signs of hemostatic material in tumor bed

BBIX KOHEYHOCTSIX, BO3HUKAIONIME C YacTOTOM
1 pa3 B HECKOJBKO MeCSIEB, AJIUTEJTbHOCTHIO
10 30 cexyH]| mepexojisiiee oHeMeHue, caabocTh
B JICBOM pyKe; HAPYIIeHUS TTaMSTH.

3 anamHesa U3BeCTHO, YTO cuuTaer cebst 00JIb-
HpIM ¢ 1997 1., KOT/1a BIIEpBBIE BO3HUK CYIOPOXK-
HBII TPUCTYTI C CYZIOPOTaMU B JIEBBIX KOHEUHOCTSIX
U TIOTEPeN CO3HAHMS. 3a MEAUITUHCKON TOMOTIBIO
He obOparmasicst. Yacrtora MPUITAJKOB COCTaBIISLIA
1-2 pasa B roz. 16.04.2008 mosryuns gyepernno-mMos-
TOBYIO TpaBMy, IOJiydasl KOHCEPBATUBHYIO Tepa-
muio. [Ipu Beimosnenun 17.05.2008 MPT rosios-
HOTO MO3Ta ¢ KOHTPACTHBIM YCHUJICHUEM — CTPYK-
TypHble M3MEHEHMs] TEeMEHHOW IO CITPaBa,
paciieanBasuch Kak nocaenactsusg YMT. Ipu [I9T
TOJIOBHOTO Mo3ra ¢ MeTHoHuHOM oT 23.06.2009 —
IJINOMA TIPaBBIX IEHTpaIbHbIX u3BUMH ¢ [19T-
npusHakamu anariasun. B aasape 2010 1.8 PHXU
nMm. nipod. AJL IlonenoBa BbITIOIHEHA CTepeo-
TaKCHYecKast OWMOIICHST OIyXOJIM IPaBOil TeMeH-
HOU nosin. I'mcronorndeckoe 3akiaioueHne — IMpo-
TolIa3MaThyeckasi acrpoimtoma. [Iposenen kype
muctanimonnoii sydeoit Teparu (CO/L 60 I'p).

B nanbuefitem BBITTOTHAINCH KOHTPOJibHbIe MPT
TOJIOBHOTO MO3Ta, TIPU 3TOM B HCCJIEIOBAHUSIX
ot 10.04.2013 n 13.09.2013 BbIsIBIICHA OTPUTIATEID-
Hast INHAMKUKA — IPOIOJLKEHHBI POCT 0OBEMHO-
r0 00pa30BaHUs B TIPOEKIINH 33/IHE-KOHBEKCUTAIIb-
HBIX OT/IEJIOB MpaBoii TeMeHHoM osu. ['ocniuram-
supoBad B PHXW um. ipod. A.JI. [Tosrenosa nis
06CIeIOBaHSI ¥ XMPYPrUYECKOTO JICYCHUSI.

[Ipy mocTymIeHnu cocTostare GOJILHOTO CTa-
OUITbHOE, KOMIIEHCHPOBAHHOE 10 BUTAJIBHBIM (DYHK-
1HstM, orfeHKa 1o 1kasie Karnofsky 70 6asuios.

Hesposnorndecknit pedutiut 1npu mocTyiie-
HUU TIPEJCTABJIEH OXKUBJIEHUEM CYXOKUJIbHBIX
1 TIePUOCTAJIbHBIX peIeKcoB cIeBa, B OCTaTbHOM
6e3 04aroBoii, 0600JI09eYHOI CUMIITOMATUKHA.

MPT rosioBHOTO MO3ra ¢ KOHTPACTHBIM YCHU-
agennem ot 13.09.2013 — ob6bemuoe 06pasoBa-
HUe TIPaBOi TeEMEHHOM JI0JI HETPaBUIBLHOU (hop-
MBI C YeTKUMU POBHBIMU KOHTYPaMU pa3MepaMu
20x16x18 MM, HECOZTHOPOTHOM CTPYKTYPBI, PaCIpo-
CTpaHsIIoIeecs B MpaByio JIOOHYIO 1010, O6paso-
BaHUe OKPYKEHO 30HOW KHCTO3HO-TJIMO3HBIX W3-
MeHeHuT pazMepamu 0Kosio 63x50x69 mm (puc. 4).
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Puc. 4. MPT ¢ kouTtpactabiM ycusenueM 6oabroro Y. O6beMHOe 0OpazoBaHue TPaBON TeMEHHO 101 Helpa-
BUJIBHOI (DOPMBI ¢ YETKUMHU POBHBIME KOHTYpaMu pasmepamu 20x16X18 MM HeogHOPOIHOI cTpyKTypbl. O6paszo-
BaHue OKPY’KEHO 30HOI KUCTO3HO-TJINO3HBIX M3MEHEHUI pagMepaMu 0K0sio 63X50%69 Mmm

Fig. 4. MRI with contrast agent of patient Ch. Mass lesion of irregular shape with sharp outline in the right pa-
rietal lobe. Size 20x16x18 mm, heterogeneous structure. Mass lesion is surrounded by cystic glial changes zone
of 63x50x69 approximate size

S6p
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Puc. 5. MPT rosioBHOTro Mo3ra ¢ KOHTPACTHBIM ycuaeHueM (KOHTPOJIb) 60sbHOoro Y. 30Ha mocTonepaoHHbIX U3-
MEHEHUN B IPaBOil TeMeHHOI1 foJie. [logyiockyTHOE anuypaibHoe cKonsienue JukBopa 14 mm. Komipeceus mpa-
BOTro HOKOBOTO sKeaynouka. CpeIMHHbIE CTPYKTYPBI He cMeleHbl. Boasuku Het. Hakornienus KOHTpacTHOTO Be-

IiecTBa HET

Fig. 5. Control MRI with contrast agent of patient Ch. Zone of postoperative changes in the right parietal lobe.
14 mm of subaponevrotic epidural fluid agglomeration. Right lateral ventrical compression. Midline structures are
not displaced. No signs of edema. No signs of contrast agent accumulation

25.04.2014 60s15HOMY OBLIIO BBITIOJTHEHO OTIEPa-
tuBHOEe BMetnarenbetBo: KITTY B mpaBoit 106HO-
TEMEHHOH 06J1acT, MUKPOXUPYPrHYecKoe yia-
genne onyxomu 1on IKol-, ¥Y3-, MOHM-kon-
TPOJIEM.

[TaTorucTonornyeckoe 3akjoueHue: HeUpo-
IUTOMA.

MPT ronoBHOTrO MO3ra ¢ KOHTPACTHBIM yCUJIe-
HueM (koHTposib) ot 27.04.2014 — 30Ha mocrorie-
PaIMOHHBIX U3MEHEeHU B TIPaBOil TeMEHHON [10J1e.
[TonmockyTHOE NNy paibHOE CKOIIJIEHNE JINKBOPA
14 mm. Komrpeccnst mpaBoro 60KOBOTO JKeJTyI0UKa.
CpenuHHbIE CTPYKTYPBI He cMelleHbl. BonsgHku Her.
Hakorienust KOHTpacTHOTO BelecTBa HeT (puc. ).
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Puc. 6. MPT rosioBHOr0 Mo3ra ¢ KOHTPaCTHBIM ycueHueM 60bH0r0 X. O1yX0Jib JIeBoii TOOHON 1 TeMEHHOI /10-
Jielt, TpY KOHTPACTHOM YCUJICHUH OTMEYAeTCsl HEOAHOPOIHOE HEaKTUBHOE HAKOTIIIEHE KOHTPACTHOTO BEIIECTBA

Fig. 6. MRI with contrast agent of patient H. Tumor of left frontal and parietal lobes. Nonhomogeneous not active

accumulation of contrast agent

[TocsieornieparinonubIil TIEPUO TTPOTEKAT CIIO-
KoitHo. TTaruenT BoINMcan Ha aMOyJIaTOPHOE Jie-
YeHue B YI0BJIETBOPUTEIBHOM COCTOSHUN (OIeH-
ka 1o mkase Karnofsky 80 6asnoB) 6e3 napacra-
HUA 09aroBoii, 000J04eYHON CUMIITOMATUKHA.

bombnoit X., 42 ner, HaxoaWICd Ha Jieue-
HUU B OT/IEJIECHUN XUPYPIUM OIYXOJiel TOJOBHO-
ro u crimaHoro mosra ¢ 11.04.2014 no 07.05.2014
¢ auarHosom: HeiipouuTtoma JsieBoil TeMeHHON
JIOJIA C PacHpoCTpPaHEHHEM B IPeIeHTPATbHYIO
u3BuanHy. [lapokcuaManbHblil CUHIPOM.

[Tpu mocrymrennn GONBHOM MPEIbSABIISIT Ka-
JI0OBI Ha TOJIOBHYTO 60J1b, 001110 CJ1a00CTh, TIEpH-
OINYECKYI0 c1abOCTh B PaBOii pyKe.

3 anaMHe3a W3BECTHO, YTO cuuTaer cebs
60sbHbIM ¢ HOsIOGpst 2011 1., Kor/Ia Ha (oHe moJI-
HOTO OJIaroTmoJIydust MPOU3O0IIeN HapIUaTbHbIN
CYIOPOKHBIN MIPUCTYTI B TPpaBoii pyke. O6cieno-
Bascd, BeinmosiHeHo MPT rosoBHOro Mo3ra, mpu
9TOM BbISIBJIEHO 00pa3oBaHue 00J1aCTH IIEHTPa/Ib-
HBIX U3BWJINH JieBoro nosrymapusi. ObpasoBanue
pacleHeHo Kak uiieMudeckuil uncysnt. [Tomyuan

KoHcepBaTuUBHYIO Tepanuio. B maprte 2014 1. co-
crostHre GOJILHOTO YXYAIINUIOCH, MOSIBUJIUCH TO-
JIOBHBIE 00J1H, caabocTh B mpaBoil pyke. Tocru-
tanuauposad B PHXUW nm. npod. AJIL. Tlonenosa
7T 00CJIeIOBAHUST U XUPYPTUIECKOTO JICUEHHUS.

[Ipy mocTymIeHnu CcocTostHue GOJILHOTO CTa-
OUITbHOE, KOMIIEHCHPOBAHHOE 10 BUTAJIBHBIM (DYHK-
1HstM, orfeHKa 1o tkasie Karnofsky 90 6asuios.

Hesposnornueckuii 1ecpuiinT Mpu MOCTYTIIEHUN
MIpe/ICTaBJIeH OKUBJIEHNEM CYXOKUJIBHBIX U TIepH-
OCTAJIbHBIX PehIIEKCOB CJIEBA, B OCTATLHOM Oe3 0va-
roBoH, 060J104eHOI cumnToMaTuku. [Tape3oB Her.

MPT roJsioBHOTO MO3Ta ¢ KOHTPACTHBIM yCH-
senneM ot 04.04.2014 — omyxoJib J1€BOI JTOOHOIT
U TeMEHHOU JloJiel, TTpU KOHTPACTHOM yCUJIEHUU
OTMeYaeTCcsl HeOJIHOPOJHOE HeaKTUBHOE HaKOTILIe-
HUe KOHTPACTHOTO BetecTBa (puc. 6).

23.04.2014 60JIbHOMY BBITTOJHEHO OIEPaTUB-
Hoe BMmemiaresnbetBo — KIITY B JieBoii J106HO-
BUCOYHO-TEMEHHOI 00JIaCTH, MUKPOXUPYprude-
CKOe YaCTUYHOE y/ajieHue OIYXOJIU TI0Jl KOHTP-
0JIEM Y 3-muarnoctrkn,  (HOTOAMATHOCTUKA
¢ 5-ALA u motopHoro kaptupoBauus (puc. 7).
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Puc. 7. Moroptoe kaptuposatue 60sbHoro X. I[Tpu ctumy sty (hyHKIIMOHAIBHO 3HAYNMO# 30HBI KOPBI TOJIOBHO-
IO MO3Ta MOJIyYeHbl MOTOPHBIE OTBETHI ¢ m. tibialis anterior dex.

Fig. 7. Motor mapping of patient H. Motor responses with m. tibialis anterior dex. obtained at the stimulation of ce-
rebral cortex functionally significant areas
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Puc. 8. MPT r1o10BHOrO MO3ra ¢ KOHTPACTHBIM ycuieHreM (KOHTPoJb) Goabroro X. Cocrosinue mocie KITTY
B JIEBOH JIOOHO-TEMEHHO-BUCOYHOII 001aCTH, yAATEeHIs OIIyXOJIM JIEBBIX JOOHOH 1 TeMeHHON moneil. CMmernenue
CPEIMHHBIX CTPYKTYP HeT. /laHHBIX B TOJIb3y HAJIUUYMS BHYTPUUYEPEITHOW remMatoMbl HeT. [Ipu KoHTpacTHOM
YCUJIEHUU 30H MTaTOJOTUYECKOTO HAKOILJIEH ST KOHTPACTHOTO BEIECTBA HE BBISIBJIEHO

Fig. 8. Control MRI with contrast agent of patient H. Post left frontal-parietal-temporal zone osteoplastic trepana-
tion state, left frontal and parietal lobe tumor resection. Midline structures are not displaced. No signs of intracra-

nial hematoma. No signs of contrast agent accumulation

[Tarorucrosiornyeckoe 3akjaoueHne — Helpo-
IUTOMA.

MPT roJsioBHOTO MO3Ta ¢ KOHTPACTHBIM yCH-
sgenneM (KOHTpoJib) ot 25.04.2014 — cocrosHue
nocsie KIITY B s1eBoit 106HO-TeMEHHO-BUCOUHON
obJtacT, yaaJieHue OIyXoJ/Iu JeBbIX JJOOHOM U Te-
MeHHOM nosieii. CMmenieHus CpeITHHBIX CTPYKTYP
HeT. /laHHbIX B 10J1b3y HAIMYWS BHYTPUYEPEITHOM
rematombl HeT. [Ipu KoHTpacTHOM ycuieHUN 30H
MATOJIOTUYECKOTO HAKOIJIEHUS KOHTPACTHOTO Be-
IecTBa He BbISIBJIEHO (pHc. 8).

[TocsieorneparinonHbIi 1TIEPUO TTPOTEKAT CIIO-
KoitHo. ITaruenT BoIncan Ha aMOyJIaTOPHOE Jie-
YeHue B YI0BJIETBOPUTEIBHOM COCTOSHUN (OIeH-
ka 1o mkase Karnofsky 80 6asnoB) 6e3 napacra-
HUA 09aroBoii, 000JI04eYHON CUMIITOMATUKHA.

O6cy:xnenne

OueBuHas 1€Jib ONTUMAJIBHOTO JIeYEeHUS —
paIKaIbHOE Y/IaJIeHNe OMYXOJIH, K COXKAJIEHUIO,
OY€Hb PEIKO JOCTUTAETCS MpU paboTe ¢ HeHpo-
AMUTEINATBHBIMU OITyX0JsiMu Mo3ra [29, 32, 33].
PucK BO3BHMKHOBEHMSI HEBPOJIOTHUYECKOTO nedu-
IIUTA BBIHYKIAET OTPAHMYMBATH PAJAUKATBHOCTD

OTIEPATUBHOTO JIEUEHUS [T JIOCTUKEHUS JIpY-
TOH 11eJId — JIy4Illero KauyecTBa >KU3HU Tal[ieH-
ToB. Jlokasmsaiusa onyxonum B (PYyHKIIMOHATb-
HO 3HAYMMBIX 30HaX TOJIOBHOTO MO3ra, 0COOEH-
HO B 00JTACTU NEHTPATbHBIX U3BUJIMH U PEUYEBBIX
30H, YBEJIUYMBAET BEPOSTHOCTH BO3HUKHOBEHUS
MTOCJIEOTIEPAIIMOHHOTO HEBPOJIOTHYECKOTO edu-
IMTA U CBOJIUT HA HET OYEBU/HbIE TLIIOCHI Paji-
KasipHOTO yaanenws [1, 2, 4, 35].

[Ipu ymanenum omyxoJiell, PacroIOKECHHBIX
B 3ajiHell TpeTu JIOOHBIX J0JIeil U TIepeHeill TpeTn
TEeMEHHBIX JI0JIeH, a TakKe TTPU yIaJTeHUH OIyXO-
JI U3 BUCOYHOM JI0JTM IOMUHAHTHOTO TIOJIyIIApUs
Tpebyercst (yHKIMOHATbHAS MapkupoBka [10,
15, 28]. Ilo manusim B.1O. JKyxkosa, npu ymase-
HUW TJIHOM TIOJTYTIapHii OOJIBIIIOTO MO3Ta, Pacio-
JIO)KEHHBIX BHE (DYHKIIMOHAIBHO 3HAYMMBIX 30H
HapacTaHne HeBPOJOTHYecKoro aeduIiuTa oTMe-
4eHO Y 8% OOJIbHBIX, @ P BKJIIOUEHUU B 30HY
nopaxkeHus (PyHKIIMOHATBHO 3HAYMMBIX 30H Be-
POSTHOCTb HApPACTAHUS HEBPOJIOTUYECKOTO edu-
IIATa TI0CJIe HeMPOXUPYPTrUUeCKUX BMEIIaTeIbCTB
nocturaet 30 % [3].

ITpu pacnosoKeHnH rnaibHbIX OIyX0JIel B 06-
JlacTh (PYHKIMOHAIBHO 3HAYMMBIX 30H (MOTOPHAS
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1 ceHcopHas Kopa, 30HbI bpoka n Bepruke) ogaum
U3 METOJIOB, TOMOTAIONINX CBECTH K MHUHUMYMY
HEBPOJIOTHYECKUE BBIMIAJIEHUST TIOCJIE OIepaInu,
SIBJISIETCST y/IaJieHue OMyXOJU C OJHOBPEMEHHbBIM
poOyskaeHreM 6oabHOTO (awakecraniotomy) [ 14,
19, 23, 24, 26, 36]. OxHOl N3 TPUYNH JIJIST TIPOBE-
JIEHVSI XUPYPTUH € TIPOOYIKIEHUEM SIBJISIETCS OITpe-
pesterre 6e30MmacHON 30HBI PE3EKITUH TIPH TOMOTITH
npoBesieHust  (PYHKIMOHAIBHOTO KaPTHPOBAHISL.
BoJbIIMHCTBO COBPEMEHHBIX ITyOJIMKAIMil TOCBS-
IIEHbI KAPTUPOBAHUIO TIPH PACTIOTIOKEHUN OIYXO0-
Jieil B 06JIaCTH PEYEBbIX IIEHTPOB, B TO BPEMST KaK
nyGarKanuy 06 yaaJeHud OIyXoJieil B CEHCOMO-
TOPHOI 30HE TI0/] KOHTPOJIEM MOTOPHOTO KAPTUPO-
BaHMs B MOMEHT IPOOY:KIeHUs1 GOJBHOIO JI0CTa-
touno pezaku [5, 17, 18, 25, 31]. Oanako kapTupo-
Batue (HyHKIINOHATBHO 3HAYMMBIX 30H TOJIOBHOTO
MO3ra ¢ IPOOYsKAeHreM OOJIBHOTO SIBJISIETCS JOCTa-
TOYHO CJIOKHOM METOIUKOM, CBI3aHHON C IOsIBJIE-
HUeM psifia cnerndudecknx ociaoxaennii. . Hoc-
cek (E. Nossek) ¢ coaBr., mpoanaimsupoBas 44 cry-
dast (DYyHKI[MOHATLHOTO KAPTUPOBAHMST Y GOJIBHBIX
C TJIHOMaMHU, PACIOJIOKEHHBIMU B (DYHKITHOHAb-
HO 3HAYUMbBIX 30HAX, OTMETHUJI, YTO CPEAU OCJIOK-
HEHUH, CBSI3aHHBIX C TPOBeeHNeM (DYHKITHOHATb-
HOTO KapTUPOBAHUST BO BPEMsI TPOOYIKICHUS BbI-
JIEJISIIOT BBIPASKEHHYIO COMHOJIEHITUIO, ATTHJIETICHIO,
BOB/IYIITHYI0 5MOOJINIO, HEMPOCHITAHUE BO BPEMSI
MIPOBE/IEHUsT OTIEPAIMH, OTKA3 MAIMEHTA BBIMOJ-
HSTH J[BUJKEHISI, KDOME 9TOTO aBTOPHI OTMEYAIOT
yBeJIMYeHue TOCJAEONEPAIIMOHHON  JIETATbHOCTH
B TpyIiiie GOJbHBIX, KOTOPHIX IPOOYKAAIN BO Bpe-
Mg oniepanu [20].

MotopHoe kaprupoBaHue 6e3 IIPOOYKACHMS
JIMIIIEHO TUX HEOCTATKOB U MO3BOJISIET TOOUTh-
Cs1 JKEJIAeMOTO Pe3yJibTata — MAKCHUMAaJIbHO BO3-
MOJKHOTO yJIaJIeHust OIyXoun 0e3 HapacTaHus
B IOCJIEOTIEPAIINOHHOM TIE€PUO/IE HEBPOJIOTHYE-
CKOro jiepuIuTa.

BriBoabI

Wcnonb3oBanue MeTOAMKU MOTOPHOTO Kap-
THpOBaHUSA (PYHKIIMOHATHBHO 3HAYUMOM 30HBI TO-
JIOBHOI'O MO3I'a MTO3BOJISIET YBEJIUYUTDb PaJIMKaJIb-
HOCTDb Y/IaJIeHUs OIIyX0JIei, paclipoCTpaHsONUX-
csl B LEHTpaJIbHble M3BUJIMHDBI, U CHU3UTb PUCK
pasBUTUSI WU YTJIyOJEHUS HEBPOJOTMYECKOTO

nedbunTa B mocsaeornepamonHom nepuoze. Oco-
GEHHOCTHIO METOJIa, UCIOJIb3YEMOTO HAMHU, SIBJIs-
ercst OTCYTCTBHE HEeOOXOAMMOCTH IIPOOYKIaTh
GOJILHOTO B MPOIlECCE OTEPATHBHOTO BMeIla-
TEJILCTBA, YTO MO3BOJIIET M30€KaTh BO3MOKHBIX
OCJIOKHEHUIT, XapaKTEePHBIX [IJIst XUPYPIUU C TTPO-
Oy KIEHUEM.
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VENTRICULO-SINUSTRANSVERSOSTOMY (VST) — VENTRICULO-SINUS
TRANSVERSAL SHUNT IN THE TREATMENT OF HYDROCEPHALUS

W.A. Khachatryan

A.L. Polenov Russian Neurosurgical Research Institute, Saint-Petersburg, Russia

This study examines the results of CSF-shunting operations between the lateral ventricle and the ipsilateral transverse
sinus (ventriculo-sinustransversostomy — VST) in treatment of 85 patients with decompensated internal hydrocephalus
(H) of various aetiologies during 1981—2011. These results were compared with the results of ventriculo-peritoneostomy
(VP; 606 cases), ventriculo-atriostomy (VA; 196 cases) and the shunt between the lateral ventricle and the superior sagit-
tal sinus (11 cases). The relationship between ventricular CSF pressure and venous pressure in the sinuses of the dura
mater was investigated. It was investigated that in the system <superior sagittal sinus — jugular veins venous pressure de-
creases. The relationship between changes in CSF and venous pressure is of the unidirectional directly proportional func-
tion. Consequently, after VST the compensation of H is achieved in 84.7 % of cases. Comparison of the results of various
CSF-shunting operations shows after VST lower frequency of hyperdrainage complications and higher frequency of
hypodrainage states following this operation, also shunt revisions carried out in early postoperative period occur 1.3 times
more often. The result of applying VST is better than other kinds of ventriculo-sinus CSF-shunting operations. It is be-
lieved that the transverse sinus is the optimal location for the implantation of the catheter to remove cerebrospinal fluid
into the dural sinuses. When choosing the location of the catheter the normal venous pressure must be taken into account
in the state of normal ventricular pressure. It is suggested that the VST may be recommended as method of surgical treat-
ment of Hif common CSF-shunting operations proved ineffective or when its usage for other reasons is not advisable.

Key words: hydrocephalus, CSF-shunting operations, complications, ventriculo-sinus operations, ventriculo-sinus-
transversostomy, venous pressure, dural sinuses, shunt revision.

ITYHT MEKTY BOROBBIM JKEJTIYTOYKOM

N TOMOJIATEPAJIBHBIM IIOIIEPEYHBIM CMHYCOM
(BEHTPURYJOCHUHYCTPAHCBEP3OCTOMMA — BCT)
B JIEHEHUUN TU/IPOLE®DAJINN

B.A. Xauarpsau
PHXMU um. AJL TTonenosa, Cankr-ITerepbypr, Poccust

Hsyuenvt pesynomamot npumenenust wynma mencoy 60Ko6wviM JHeayOouKoM U UNCUIATNEPATLHIM NONEPEUHBIM CU-
Hycom (6enmpuxyao-cunycmpanceepsocmomusi — BCT) 6 nevenuu 85 601vnvix enympennei 0eKoMneHcuposanoll
auopouepanuei (T') pasnuunoti smuonozuu 6 nepuod 1981—2011 zz. Pesyaivmamot conocmasisiiucy ¢ UCX00amu 6eH-
mpuxyronepumoneocmomuu (606 cayuaes), eenmpuxyioampuocmomuu (196 ciyuaes) u wynma mencoy 60K06bIM
AHCETYOOUKOM U BepXHUM NPOdoabHbIM cunycom (11 cayuaes). Usyuaraco 63aumocessb Meicoy 6eHMpPUKyisPHbIM
JIUKBOPHBIM 0ABIEHUCM U BEHO3HBIM 0ABIeHUEM 8 CURYCax meepdotl 0000uKu. Bvlio ycmanosneno, umo 6 cucmeme
<«BePXHUU NPOOOILHBLIL CUHYC — SPEMHASL 6eHA> BeHO3HOe Jasienue ymenvuiaemcs. IIpu smom 63aumocesisb memnc-
Oy USMEHEHUSAMU JUKBOPHO20 U BEHO3H020 OABIEHUL HANOMUHAET 0OHOHANPABIECHHO NPSIMO NPONOPUUOHATILHYHO
pynxuuro. B pesyrvmame nocie BCT xomnencuposannoe meuenue I docmuenymo 6 84,7 % cayuaes. Conocmag-
JleHue peysibmamos NPUMEHEeHUs. PasiudHbLx TuKeopowynmupyowux onepayuii (JIIIO) noxasvisaem, umo nocie
BCT pedce ecmpeuaromest 2unepopenajichvle OCIO0NCHEHUS U UaAe — 2Uuno0peHaNctHvle COCMOSHUSL, NOCIEe IMOL one-
pavuu maxce 6 1,3 pasa uauge npogoounacy pannss pesusust wynma. Pesynvmamot npumenenust BCT ayuwe, uem
opyeue suodvt éenmpuryrocunycrvix JIO. Cuumaemcst, umo nonepeutvlil CUHYC S6IACMCsL ONMUMATLHBIM MECTNOM
UMNIAHMAYUY Kamemepa st 8bleedenus IUKeopa 6 dypaivivle cunycol. [Ipu svibope mecma pacnonodcenus Ka-
memepa Yyuumol8aemcst 6eHO3HOe OABLEHUE NPU HOPMATOLHIX BEIUUUHAX BEHMPUKYLAPHOZO TUKEOPHOZ0 OAGNCHUSL.
IIpeononazaemes, umo BCT moxcem 6voim memodom xupypeuueckozo aeuenus I 6 mex ciyuasx, kozda pacnpocmpa-
nennvie JIIIO oxasanucy neapexmusrvl Ui ux npUMeHeHue no Mo uil UHOU NPUYUHE HeUeseco00PaA3HO.

JIIOYEBBIE CIIOBA: A, Jl , OCJL A, i L -
KimoueBbie cyioBa: eudpoyedanist, MuKeopouyHmMupyowue onepayun, 0CI0NCHEHUS, 6EHMPUKYIOCUHYCHBLE ULYHMU
PYrowUe ONepayiiiL, BeHMPUKYIOCUHYCMPAHCEEPIOCTNOMUSL, 6eHO3HOE 0AsieHUe, OYPATbHbIE CUHYCHL, PEBUIUSL UYHM.
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Introduction

Ventriculo-sinus CSF-shunting operations in
which excessive cerebrospinal fluid (CSF) is re-
moved into dural sinuses is appeared to be the
most physiological method of treatment of hydro-
cephalus (H) via an external bypass (shunting).

The first attempts to treat H using the anasto-
mosis between lateral ventricles and dural sinuses
were undertaken in the early 20" century.

As early as 1905, Payr using autograft from v.
Saphena removed CSF into the occipital sinus
[15, 18]. Later, in 1912, I. Hynes used the drain
tube to remove the CSF into the superior longi-
tudinal sinus, and H. Cushing applied the same
method to remove it into the inferior longitudi-
nal sinus in the period between 1908 and 1926
[2, 6, 18]. The results of these operations were far
from satisfactory and did not gain wide accep-
tance. With the development and introduction in
1964 of special drainage systems (shunts) which
provide one-way adjustable outflow of the CSF
Sharkay followed by other researchers, reported
the results of treatment of H by creating an anas-
tomosis between the lateral ventricle and the su-
perior sagittal sinus by the implantation of mod-
ern shunt systems [4—6, 10, 14, 20, 21, 23, 24].

In 1981 we developed and have in the peri-
od between 1981-2014 used in the treatment
of patients with H a shunt between the later-
al ventricles and the ipsilateral transverse sinus
by permanent implantation of drainage systems
(ventriculo-sinustransversosotmy) [1, 8, 10, 12].
Reports on successful use of the shunt between
the lateral ventricles and the transverse sinus
have also been published by other researchers [7,
16]. However, in some cases when the application
of common methods of treatment of decompen-
sated H is, for some reason, impossible or unad-
visable the search for new methods of correcting
liquor circulation violations becomes a relevant
scientific and practical problem, and ventriculo-
sinus CSF-shunting operations may prove to be
the method of choice for the treatment of patients
with H in these situations.

The paper presents the results of the applica-
tion of ventriculo-sinus shunting operations in
the treatment of H and attempting to prove the

advisability just anastomosis between the lateral
ventricles and the ipsilateral transverse sinus for
correcting the outflow of cerebrospinal fluid in
these patients.

Material and methods

The article provides a retrospective analysis of
the results of examination and treatment of 900 pa-
tients with H in the period 1981-2010 who un-
derwent ventriculo-peritoneostomy (VP, 606 pa-
tients), ventriculo-atriostomy (VA, 196 patients)
and ventriculo-sinus shunting operations (96 pa-
tients). The results (both short- and long-term) of
various CSF-shunting operations were analyzed,
and outcomes of CSF drainage into sagittal and
transverse sinuses were compared with the results
of VP and VA, as well as with the results of ventri-
culo-sinus CSF-shunting operations.

The relationship between changes in CSF
pressure in the lateral ventricle and venous pres-
sure in the system «superior sagittal sinus - jugu-
lar vein» was analyzed by catheterization of the
sinuses and ventricles during the ventriculo-sinus
CSF-shunting operations. One of the aims of this
study was to choose optimal type of CSF-shunt-
ing operation and to select parameters of implant-
ed drainage systems.

Indications for performing of CSF-shunting
operations were the following: the presence of
ventriculomegaly, the progression of the disease,
the presence of persistent disorders of liquor cir-
culation [1, 11, 18]. VP and VA were performed by
the standard methods, described in prior publica-
tions [10, 11, 18].

Ventriculo-sinus CSF-shunting operations we-
re performed in 98 patients aged from 1 month to
38 years with decompensated internal H. In 21 cas-
es previously performed VP and VA had been in-
effective; in 28 observed patients VP proved inef-
fective and VA was not appropriate for some rea-
son; in 9 cases insolvency developed after VA and
VP was considered inappropriate. In 29 cases,
for different reasons, application of classic CSF-
shunting operations (VP, VA) was considered in-
appropriate, and finally in 10 cases for a variety
of reasons ventriculo-sinus CSF-shunting opera-
tions were preferred.
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Fig. 1. Ventriculo-sinustransversostomy (patient S.M., 11 year old, med. card Ne 1117, 1983): a — scheme; b — post-

operation brain CT; c—d — postoperation craniography

Puc. 1. Berrpukyo-cunycrpancsepsocromust (6onbHoit C.M., 11 ser, 11/B Ne1117; 1983 1.): a — cxema; b — mo-
creoniepannontas KT romosHoro mosra; c—d — mocsieonepaninonHas Kpanuorpadust

Shunt, by which the excessive CSF was re-
moved into the superior sagittal sinus (ventricu-
lo-sagittal sinus shunt) was applied to 10 patients
with H. In this operation, the distal end of the
catheter is located in the superior sagittal sinus.
The method of this operation had been described
previously [10, 14, 21, 23]. Ventricular catheter is
implanted in the anterior horn of the lateral ven-
tricle, and venous catheter is inserted by puncture
into the longitudinal sinus through a burr hole at
Kocher’s point and imposed in the area of the in-
tersection of the coronary and sagittal sutures.
The valve system is implanted in a subcutaneous

tunnel in the parasagittal region. We used a low-
pressure valve in 7 cases, medium pressure —
in 2 cases, and in 1 case — a programmable system.

In cases of ventriculo-sinustransversostomy
(VST) ventricular catheter was implanted into
the lateral ventricle through the burr hole and
the venous catheter was inserted into the lumen
of the ipsilateral transverse sinus by puncture
through the burr hole imposed in the groove of
the transverse sinus 30—40 mm laterally from the
midline. The valve system is located in subgale-
al space (fig. 1, 2). In 78 cases the venous cathe-
ter with a slit valve (Bellow) at the distal end was
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Fig. 2. Ventriculo-sinustransversostomy (patient K., 3 months): a — brain CT before operation (triventriculomega-
ly); b — patient position and incision line; ¢ — after catheter implantation at Dandy’s point and connection it with
a manometric system; d (I) — sinusography using omnipaque (the catheter positioned in the right transvers sinus);
d (IT) — ventricular CSF and venous pressure monitoring in the right sagittal sinus; e (I) — sinusography using om-
nipaque (the catheter positioned in the right sigmoid sinus); e (IT) — ventricular CSF and venous pressure monitor-
ing in the right sigmoid sinus; f — after shunt implantation between lateral ventricle and transvers sinus (intraope-
ration photo); g — CT with 3D reconstruction and CT-sinusography 7 days after ventriculo-sinustransversostomy

Puc. 2. Bentpuxynocunycrpancsepsocromust (6ompnoii K., 3 mec.): a — CKT rosoHoro mosra 1o omnepanuu (Tpu-
BEHTPUKYJIOMeTasIust ); b — 1mosiokeHne 60IbHOTO JI0 ONIePAIMY U JIMHKSI PA3Pe3a; ¢ — COCTOSTHUE TIOC/Ie UMILTAHTAIINN
Karerepa B Touke JleHau u coequrenus ¢ ManoMmerpuueckoii cucremoii; d (I) — cunycorpadust oMHUITAKOM (KaTerep
pactioJiosker B mipaBom torepedroM cunyce); d (IT) — MOHUTOPHUHT M3MEHEHUsT BEHTPUKYJISIPHOTO JIMKBOPHOTO J[aB-
senus (LVP) u Benosnoro nasnenust (TrSVP) B npaBom nonepeurom cunyce; e (I) — cunycorpadus oMHUTIAKOM
(kaTerep pacIoJiosKeH B IPAaBOM CUTMOBUTHOM cunyce); e (I1) — MOHUTOpUHT U3MeHEH ST BEHTPUKYJISIPHOTO JINKBOP-
noro gasienust (LVP) u Benosnoro gasierus (TrSVP) B ipaBom curMoBuaHOM cunyce; f — cocrosiue nocie ¢op-
MUPOBaHUS IIYHTa MEXKIY OOKOBBIM JKEJIyI0YKOM M IONEPedHbIM CUHYcOM (MHTpaotepannonHoe ¢oro); g — CKT
B 3D-pekoncrpykimu u CKT-cunycorpadus yepes 7 cyTOK 110CJIe BEHTPUKYJIOCUHYCTPAHCBEP30CTOMUN
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used, and in 8 cases conventional cardiac catheter
of the ventriculo-atrial system proved sufficient.
Long-term results were investigated by means of
controlled clinical studies, outpatient examina-
tion or questionnaires. Follow-up ranged from 3
to 25 years.

Examination results

The age of patients with H ranged from 1
month to 57 years. Patients younger than 18 years
accounted for 92 %, and children under 7 years —
31.3% of all 900 operated. The causes of hydro-
cephalus were brain tumors (29.8%), head inju-
ry (including perinatal), inflammatory diseas-
es (28.6 %), congenital malformations and birth
(patrimonial) hemorrhage (22 %). In other cases
H was of different origin. This group of patients
with H was characterized by expressiveness of
clinical manifestations and progression of the dis-
ease. Hypertensive H was present in the majority
of cases (92.6 %). Internal expressive hydrocepha-
lus was found in all cases.

As regards the main signs of H the group of
patients who underwent VP, VA and ventriculo-
sinus CSF-shunting operations, as a major group,
were comparable. Among patients who under-
went ventriculo-sinus CSF-shunting operations
H had tumor origin in 35 cases, post-traumatic
or post-inflammatory H was verified in 26 cases,
congenital H was detected in 31 and H of differ-
ent aetiology ascertained in the remaining 4 cas-
es. Hypertensive hydrocephalus was ascertained
in 94 of 96 patients.

In the group of patients who underwent ven-
triculo-sinus CSF-shunting operations venous
pressure data were as follows: in the superior
sagittal sinus (n = 60) ranged from 8 to 26 mm
Hg (average of 9.5 = 3.8 mm Hg); in the trans-
verse sinus (7 = 55) of 5 to 23 mm Hg (average of
7.5 £ 3.4 mm Hg);in the sigmoid sinus (n = 50)
of 5 mm Hg up to 23 mm Hg (average of 7.1 +
3.3 mm Hg).

Minimum venous pressure, at very low values
(~0) of the liquor pressure, exceeds 5 mm Hg.

In the course of blood flow in the system «su-
perior sagittal sinus - jugular vein» venous pres-
sure decreases (table). In % of the cases at normal

The pressure in lateral ventricles (LV),
superior sagittal sinus (SSS), transverse
sinus (ST) and sigmoid sinus (SSg)
in patients with hydrocephalus
laBienne B GOKOBBIX skeayaoukax (LV),
BEPXHEM CaruTTajbHOM cuHyce (SSS),
nonepeyHoM cunyce (ST) u curmoBuIHOM
cunyce (SSg) y nanueHnTos ¢ rupouedaueii

Pressure Patients (number)
(mm,
Hg) | SSS ST SSg LV
=99 4O 20 10 15O
49%) | 21%) | (1,1%) | (14,8%)
9 3 2 16
202220 119y | 32%) | (23%) | (15:8%)
7 3 3 22
18=201 87%) | (32%) | (35%) | (21,8%)
16-18 9 7 10 23
(11,1%) | (7,3%) | (11,6%) [(22,77%)
14-16 80 90 70 120
99%) | (96%) | (8,1%) |(11,9%)
1914 10 17 10 7
(12,3%) | (18,1%) | (11,6 %) | (6,9%)
6 8 16 o
10-12 (7,4%) | (8,5%) |(18,6%) 4(4%)
9 13 18 o
8101 119%) | (138%) | (20.9%) | 1 <17
16 16 22 o
6-8 (19,8%) [ (17,0%) | (25,6 %) L(1%)
3 3 4 o
e | 62w | @ | PO
Total 81 94 86 101
(100%) | (100%) | (100%) | (100 %)

CSF pressure venous pressure in the sinuses come
close to or even exceeds the CSF pressure.
Simultaneous continuous measurement of
ventricular CSF pressure and venous pressure
in the sinuses revealed in some patients the pre-
sence of unidirectional change (fig. 3). Reducing
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Fig. 3. The results of simultaneous discrete measurement of pressure in lateral ventricle (PVL), sagittal sinus (PSS),
transvers sinus (PST), sigmoid sinus (PSSg): a, ¢, e — 4 year-old patient with occlusive triventricular hydrocepha-
lus; b, d, f — patient 8 month. with connected internal decompensated hydrocephalus

Puc. 3. Pe3yJbraTbl 0JJHOMOMEHTHOTO [MCKPETHOTO M3MEPEHUs JiaBjeHus: B 6okoBoM xemypouke (PVL), carut-
tasbHOM cunyce (PSS), nonepeutom cunyce (PST), curmosuaHom cunyce (PSSg): a, ¢, e — 60JIbHOM 4 T. ¢ OKKJIO-
3MOHHOU TPUBEHTPUKYJISIPHOU Tuzipotiedareii; b, d, f — 6osbHOiT 8 Mec. ¢ coobiamIeiicst BHyTpeHHe! 1eKOMITEH-

CUPOBAHHOU rujipoliedaiveii

the CSF pressure reduces the venous pressure,
and vice versa. This relationship is directly pro-
portional and resembles the type f(x) = kx + b,
where f(x) is a change in venous pressure when
CSF pressure changes value is x, b — is the val-
ue of venous pressure as x-0; coefficient k is the
value reflecting the changes in venous and liquor
pressures (K = f(x)/x). Graphically k is the angle
of inclination of F(x)>x axis line relative to CSF
pressure changes.

Surgery results

As a result of the treatment, control over hy-
drocephalus and stabilization in the patient’s
state was achieved in 84.6 % of cases, various post-

operative complications were detected in 38.8%
of patients, but in most cases they were of tran-
sient nature and were submitted to medical treat-
ment and only 15 % of cases required further sur-
gical correction (shunt revision and/or re-im-
plantation).

In total, in 10 cases the superior sagittal sinus
and in 86 cases the transverse sinus were cath-
eterized. As the location of the distal end of the
catheter was determined so as to assure that total
pressure in the sinus and the valve would not ex-
ceed the age limits of CSF pressure, consequently,
in 10 cases it was placed into the upper sagittal si-
nus, in 23 cases into the transverse sinus, in 60 cas-
es into the sigmoid sinus, and finally, in 3 cases the
tip of the catheter was reached up to the cavity
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of the right atrium. After ventriculo-sinus opera-
tions stabilization of the patient’s state and persis-
tent control of hydrocephalus during more than
6 months was achieved in 77.2 %, after the VST —
in 81.2% of the cases. Complications after ventri-
culo-sinus operations developed in 29.8% of the
cases. In these patients a higher rate of hypodrain-
age conditions and a lower rate of hyperdrainage
complications were observed compared to VA and
VP. Shunt revision within 12 months after CSF-
shunting operations was conducted in 135 cases
out of 900 (15%). After ventriculo-sinus opera-
tions it was performed in 22.9 % of cases, and af-
ter the VST in 19.8 % of cases. After ventriculo-
sinus operations the main causes for shunt revi-
sion were hypodrainage complications or an early
occlusion of the shunt. Shunt hypofunction, espe-
cially after VST, is frequently caused by high ve-
nous pressure.

We have data indicating an adequate func-
tioning of 12 ventriculo-sinus shunts (ventriculo-
superior sagittal sinus shunt — 1; VST — 11)
through 5-21 years after implantation, and 1 case
through 31 years after implantation of the shunt.
At the same time, 11 patients during 3—9 years
underwent following shunt revisions: eight pa-
tients — 1 revision, 2 patients — 2 revisions, and
1 patient — 4 revisions.

Autopsy data of 11 patients who died within
4 weeks to 11 years after ventriculo-sinus CSF-
shunting operations show that the cause of death
in 4 cases was tumor progression, in 2 cases — in-
tracerebral hemorrhage, in others — meningoen-
cephalit, pneumonia and sepsis, cerebral edema
due to uncontrolled status epilepticus, hyperten-
sive crisis, and finally, a myocardial infarction.
In 2 cases, the patients had previously had a shunt
implanted between the lateral ventricle and the
superior sagittal sinus, in 3 cases the catheter
was inserted into the transverse sinus, in 5 cas-
es the end of the catheter was inserted into the
transverse sinus and brought up to sigmoid sinus,
and in 1 case the catheter tip was inserted into
the transverse sinus and brought up to the jugu-
lar vein. Drainage systems in all cases were func-
tioning. Total thrombosis of the sinus was not de-
tected. In 4 cases mural thrombus occupying less
than 10 % of the diameter of the sinus (in 3 cases)

and of the jugular vein (in 1 case) was revealed.
In 3 cases organized thrombus was located at the
entrance of the catheter into the sagittal sinus
(2 cases) and into the transverse sinus (1 case).

Discussion

Detected phenomenon of a unidirectional di-
rectly proportional relationship between CSF
pressure and venous pressure in the sinuses had
earlier been reported both by other researchers
and by us [8-10, 13, 19, 22]. In view of the out-
flow of venous blood from the brain the decrease
of the venous pressure in the course of the blood
flow in the system «superior sagittal sinus — jug-
ular vein» was to be expected. It follows that the
pressure in the longitudinal sinus is higher than in
the transverse sinus.

In ventriculo-sinus CSF-shunting operations
the intensity of the artificial CSF outflow through
the shunt naturally depends on the difference
between the CSF pressure and the venous pres-
sure. It is evident that the occurrence of insuffi-
cient pressure difference in the <«liquor—blood»
system for adequate outflow of excessive CSF
via the shunt, is lower when the distal catheter is
implanted into the transverse sinus. This is con-
firmed by our clinical data: ventriculo-sinus CSF-
shunting operations are more effective when ex-
cessive CSF is removed into the sigmoid or the
transverse sinus. In particular, when ventricular
CSF pressure values are normal, the difference
between CSF pressure and venous pressure tends
to be sufficiently high for the functioning of the
shunt, when the distal end of the shunt system is
located in the lumen of the transverse sinus. This
is less often the case when the venous catheter is
implanted into the superior longitudinal sinus.

As has been noticed in our earlier publications,
as well as those by others [10, 12, 13, 16], the ef-
ficiency of ventriculo-sinus CSF shunting opera-
tions is higher, when the distal catheter is located
in the transverse sinus.

Due to the fact that in the course of the blood
flow the pressure in the venous sinuses decreas-
es, the best area for the optimal location of the
shunt openings for the CSF outflow can be es-
tablished by shifting the catheter towards the
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jugular foramen while measuring venous pressure
through the catheter. Most often the optimal lo-
cation is the lumen of the sigmoid sinus. In a small
number of cases the venous pressure in the sinuses
proved too high for the creation of artificial drain-
age system (ventriculo-sinus outflow) for the
correction of cerebrospinal fluid circulation. In
these cases, the catheter was shifted further and
brought up to the atrium, that is, de facto a VA
was performed. Earlier reports on the use of this
alternative in similar situations exist [7, 8, 10].

Due to the high (over 5 mm Hg) minimal pres-
sure in the sinuses and the low probability of the
development of hyperdrainage complications, the
use of low or very low pressure valve for the im-
plementation of the ventriculo-sinus CSF-shunt-
ing operations seems to be, ceteris paribus, justi-
fied.

Implantation of pediatric venous catheter with
a blind rounded streamlined end and an addition-
al distal valve, also, apparently, is an optimal so-
lution. This reduces the probability of postopera-
tive sinus thrombosis and thromboembolic com-
plications.

Transverse sinus is a paired structure, there-
fore possible consequences of manipulation on
this structure are less fatal than in the case of ma-
nipulation on the superior sagittal sinus.

Furthermore, the venous catheter implanta-
tion procedure is less traumatic and easier to im-
plement when the catheter is implanted into the
transverse sinus.

The term ventriculo-sinustransversostomy
(VST-shunt) in this case seems to be a generic, ad-
equately capturing the essence of this operation.
In the vast majority of cases, a shunt between the
lateral ventricle and the ipsilateral transverse si-
nus can achieve adequate control of H, but in com-
parison with the traditional CSF-shunting opera-
tions this intervention has a number of drawbacks.
In the case of VST the probability of the develop-
ment of hypodrainage states and early occlusion of
the shunt is high. Furthermore, this CSF-shunting
operation is novel and its probable long-term ef-
fects are still not well understood. All the same, it
is necessary to take into account the risk of more
severe complications associated with catheteriza-
tion of the sinuses, such as sinus thrombosis and

thrombophlebitis [4, 11, 12, 24]. Among treatment
methods of H priority should be given to VP and
VA; recourse to VST as a way of correcting CSF
outflow is justified, if the former two methods, for
some reason, cannot be used.

Conclusion

Shunt between the lateral ventricles and the
ipsilateral transverse sinus permits to control the
hydrocephalus in most cases of treatment of pa-
tients with hydrocephalus.

Ventriculo-sinustransversostomy is an optimal
ventriculo-sinus shunt surgery for the treatment
of decompensated hydrocephalus.

Ventriculo-sinustransversostomy can be a me-
thod of treatment of decompensated hydroceph-
alus when application of common CSF-shunting
operations proves ineffective or, for whatever rea-
son, inappropriate.

William Khachatryan,

chief of the department of neurosurgery

in children of Polenov Russian Neurosurgical
Research Institute,

e-mail: wakhns@gmail.com
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CJIYYAM YCIEITHOTO XUPYPITMYECKOTO JIEYUEHUA PEIKOTO
OCJNIOKHEHUA BEHTPURYJO-ATPUAJIBHOTO ITYHTUPOBAHUA

B.B. Ko6oses!, A.JI. Kpusomankun?, A.I. Ocues!, I.C. Ceprees?, P.C. Kuceies®
"HHUWMUIIK um. akaza. E.H. Memankuna, Hoocubupck, Poccust

2 EBpomneiickuii MeuIMHCKU 11eHTp, MockBa, Poccust

3 HoBocuOMpPCKMii TOCYIapCTBEHHBIN MeUTIMHCKUH yHUBepcutet, HoBocubupck, Poccust

IIpedcmasneno xaunuueckoe nabooenue, KAcaoueecs OCIONCHEHUS BeHMPUKYLO-AMPUATLHOZO ULYHMUPOBA-
HUSL 6 8UOe MUZPAUUU AMPUATHHOZ0 KOHUA CUCTEMbL 8 NPABYIO JIC20UHYIO APMEPUN Y NAyUueHma 7 jem ¢ OKKI0-
3UOHHOUL 2udpoyedanuell Ha QoHe UHMPAHAMATLHOZO BHYMPUNCELYOOUK08020 Kposousiusnus. C yeivio Koppex-
yuu ocaoxcnenus 6 yerosusx HHUUIIK um. axad. E. H. Mewankuna 6vLi0 binoineno 2-asmanuoe onepamusHoe
eMeuamennemeo (SH008ACKYAAPHOE YoaieHue Ppazmenma ampuaivbHozo Kamemepa; yoaleHue panee cmosigule-
20 ampuaivHozo Kamemepa ¢ nociedyrwueld ycmanoskol xamemepa Codman <«Bactiseals ¢ npasoe npedcepoue
100 PeHmezeH0I02UYecKUM KOHmpoaem). B nocieonepavuontom nepuode ommeuaniacy noioncumesvHas OUHAMUKA
10 OAHHBIM KIUHUKO-HEBPOI02ZUYECKO20 U UHCTPYMEHMAIHO20 UCCICO08AHUSL NAUUCHM.

KiroueBbie cioBa: 6eHMpUKY.10 -ampuaivHOe WYHMUPOBAHUE; OCIONCHEHUS; 2UOPOUEPANus.

THE CASE OF SUCCESSFUL SURGICAL TREATMENT OF RARE
COMPLICATION OF VENTRICULO-ATRIAL SHUNTING PROCEDURE

V.V. Kobozev!, A.L. Krivoshapkin?, A.G. Osiev!, G.S. Sergeev?, R.S. Kiselev?

! Academician E.N. Meshalkin Research Institute of Circulation Pathology, Novosibirsk, Russia
2 European Medical Center, Moscow, Russia

3 Novosibirsk State Medical University, Novosibirsk, Russia

This clinical case is about complication of ventriculo-atrial shunting procedure (migration of piece of atrial catheter
into right lung artery) in 7-year old patient with occlusive hydrocephalus because of intranatal intraventricular
hemorrhage. 2-stage surgical treatment was performed to correct this complication (endovascular extraction of piece
of atrial catheter; remove of atrial catheter with implantation of new Codman «Bactiseals catheter into the right

atrium). Postoperative period proceeded with improvement in clinical and instrumental examination.

Key words: ventriculo-atrial shunt; complication; hydrocephalus.

Opnum u3 Hanbosiee pacrpoCcTpaHEeHHBIX 3a-
6oJieBaHMiI HEPBHOI CHCTEMbI y JIeTeil SBJIsIeTCs
runporiedanus. Ee soisasistior y 0,1-2,5% Bcex
HOBOPOsKIeHHBIX |1, 2]. B 22—-58 % cityuaeB mpu-
YIHAMU BO3HUKHOBEHUsI TUApOIedainu y aereit
SIBJISIETCST POJIOBAST TPaBMa € HAJIMYUEM KPOBOU3-
JISTHUS B JKeJTYZI0YKOBYIO cucteMy, a B 10—40 % —
nH(bEKITNOHHO-BOCTIATTUTEIbHbIE U JIeTeHePATHB-
ubie 3aboseanus [THC [1, 2].

JIMKBOPOIIYHTUPYIOIINE OMEPAINU SBJISTIOTCST
OCHOBHBIM METOJIOM XUPYPTUUECKOTO JIEYEHUST TH-
nporiedanun. VIMITanTaius ApeHakubiX CUCTEM
pU JTAHHOW TATOJIOTHH TIO3BOJINJIA CHU3UTD Jie-
TaJIbHOCTH cpeau geteil ¢ 50 10 2—5% u'y 50 % mna-
[[MEHTOB [IAHHO TPYIIIBI JOOUTHCS HOPMAJIBHOTO

(pusnyeckoro u ncuxudeckoro pazsurtus [ 1, 3]. Cy-
IIeCTBYeT HECKOJbKO BapUAaHTOB JIMKBOPOITYHTH-
PYIOIINX OTIepaIiii: BeHTPUKYJIO-TIEPUTOHEATbHOE
mynatuposanue ( BITI), BenTpukyno-aTpuaibHOe
mynatupoBanue (BAIIT), BenTpukysmo-tmieBpasib-
noe (BILJIII) u ipyrue peako UCoib3yeMble Me-
topuku. B 90-95% cayuaes ucnonszyior BITII.
B uccaenoanusix BAIII noreniaibHo obagaer
6oJ1ee BBICOKUMHE MOKA3aTEeISIMI CMEPTHOCTH U MH-
Basmiu3aiuy 1o cpapaenuio ¢ BT A nmenno:
y nanuentoB ¢ BAIII Gosiee BBICOKMI PUCK WH-
(putmpoBanusa W CeNTUIIEMUM, TTPUCOETUHEHUS
myHT-Hepputa  (cTAUIOKOKK-aCCOIMUPOBAH-
HbIN TJIOMepyJoHePUT), HAPYIIEHU CcepleTHo-
ro PUTMAa, JIErOUHOIH aMbo/K (MUKPOIMOOIAMN )
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Puc. 1. MCKT roJsioBHOTO MO3Ta I1€pejl oTieparueit

Fig. 1. Head CT before operation

C BO3MOKHBIM DPa3BUTHEM JIETOYHOW THUIEPTEH-
3UH, PETPOrPaZHOro 3abpoca KPOBH BCJIEACTBUE
HencrpaBHocty kiamana. Omgnako BAIIL ocraet-
sl HeOOXOIMMOI ollepalneil B TeX caydasx, Korua
He TPe/ICTaBIISAeTCS BO3MOKHBIM M TIPOTUBOIIOKA-
3ano ycranasiausath BITHI [4].

Kaunuueckuii cayvait

Pebenok, 7 met, 6oabHa ¢ poxaenust. Bo Bpemst
PEKIEBPEMEHHBIX POJIOB PA3BUIOCH BHY TPUIKE-
JYyI0YKOBOe KpoBoussusinue. [locse poxmenust
pebeHOK INTEeIbHOE BPeMsl HAXOMIICS B OT/ie-
JeHuu peanumanuu. [Ipu crabuausaiuum cocTo-
sHUst OblIa TiepeBe/ieHa B OT/eJICHIEe MaTOJIOTHH
HOBOPOJK/ICHHBIX, Tjie y pebGeHKa 0OTMevYaaach 3a-
JIepsKKa TICUXOMOTOPHOTO PA3BUTHS U T1ATOJIOTH-
YeCKUil IPUPOCT OKPYKHOCTH T0J10BbI. C rarto-
ctudeckoil nesnpio nposegeno MCKT rososuoro
MO3Ta, BepuduInpoBana OKKIIO3UOHHAS TUIPO-
nepasust. B oxrsi6pe 2006 r., B Bozpacte 6 mecst-
11eB OblJIa TIPOBE/IEHA OTIEPAIUst: YCTAHOBKA BEHT-
puKyJio-niepuToHeasbHoro mynra. B 2010 r. pe-
GeHKa craju 0eCIOKOUTH Ieproandeckue Gou
B JKIBOTE, B31yTHe )kuBoTa. [IpoBezeno neuene
1o ooy aucbakrepuosza. B 2012 r. npu o6ce-

Puc. 2. MCKT opranos rpyaHoii kiaetkn. OT™MevaeTcst
MUTpaIus aTpuagbHOTO KoHIa cuctembr BAIIT

Fig. 2. Chest CT shows migration of the atrial catheter

noBaHuN BepudUIIMPOBaHA U30JMPOBaHHAs, Tie-
puTOHeaTbHAsl JIMKBOPHAS KUCTA, B Pe3yJbTaTe
KOTOPOW BO3HMKJA JUCHYHKIUS abIOMIHAIb-
Horo katetepa BIIII. Jlamapockonudeckue pe-
BU3UST U PEKOHCTPYKIUS abJOMUHAIBHOTO Ka-
terepa BIIII B oxHoil 13 3apyOeKHBIX KJIMHUK
OCJIOKHUJINCH pa3BuTheM neputonuta. C yde-
TOM TIIYHT3aBUCUMOCTHU TMAIMEHTKNA U BbIPaKeH-
HOTO CITA€YHOTO TMpoIecca B OPIONIHOM MOJOCTH
OBLIIO BBITIOJIHEHO BEHTPUKYJIO-aTPUATTbHOE Iy H-
tuposanue. 02.09.2013 pebeHOK cTas KanoBaTh-
Cs1 Ha BBIPAKEHHYTO TOJOBHYIO 60b. 04.09.2013
MOSIBUJINCDH TONIHOTA, PBOTA. JKCTPEHHO TOCIIH-
TAJIN3UPOBAHA B JIETCKYI0 KJIMHUYECKYIO GOJIb-
HUILY, T/ie OBLJIO BBIMIOJIHEHO BBbIBEJEHUE ATPU-
aJTbHOTO KOHIA IIMYHTUPYIONIEH CHUCTEMbI Ha-
PY)KY C TIOCJeAYIONIUM TepPeBOJIOM B IIEHTP
Helipoxupypruu u anrnonesposornu HHUNITIK
uM. akaza. E.M. MemaikuHa.

[Tpu obcaenoBanmuu: Kamo0bl Ha YMEPEHHYTO
rOJIOBHYIO 00JIb, TOJIOBOKPY:KeHMe, ciabocTb. Co-
3HaHUE YTHETeHO [0 YMEPEHHOTO OTJIyHIeHUS.
[To pesysnbratam MCKT rosoBHoro mosra u opra-
HOB TPYIHON KJIETKU BU3YaJU3MUPOBAHBI «IIeJe-
BUJIHBIE» KEJTYIOUKU TOJIOBHOTO MO3Ta (BEHTPHU-
KYJIIPHBIN KaTeTep HAaXOAWTCS B IE€pPelHEM pore
JIEBOTO GOKOBOTO JKEJIYZOYKA) U OTOPBABINUII-
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Puc. 3. ®parmeHT aTpuajbHOTO KaTeTepa

Fig. 3. A piece of atrial catheter

cg (aotupyronuii KateTep, pacroJaralonuics
B I1PaBOii JIETOYHO apTepuu.

JIVICKOHHEKITNS ANCTATBHOTO aTPUAIbHOTO Ka-
TeTepa MPOM30IILIA B 00JIACTH COSUHEHWS TTOCTIE/I-
HETO TePEXOHIUKOM C ITPOKCUMAJIBbHBIM YYaCTKOM
paHee yCTaHOBJIEHHOTO NEPUTOHEATBLHOTO KaTeTe-
pa Ha mepeHe-60KOBOI TIOBepXHOCTH Tier. B pe-
3yJbTare IMCKOHHEKIIMHM aTPUaJbHBI KaTeTep
MUTPUPOBAJI B TIPABYIO JIETOYHYIO apTEPHIO.

Bo1o npunsaTO perienyie nepBbIM 3TAIIOM TIPO-
BECTH 3HOBACKYJSIpHOE yjajseHue dparmenTa
KateTepa M3 MPABOU JIETOYHOU apTepuu B yCJIO-
BUSIX PpeHTreHonepanuonHoi. Ilocae nyHKTH-
pOBaHMs MPaBOil OeIPEeHHOIl BEHbI yCTAaHOBJIEH
untpoapiocep 6 Fr. [luarnoctuueckuii xarerep
MPOBEJIEH B TIPaByIo Jerounyio aprepuio. Mpar-
MEHT KaTeTepa 3aXBauyeH JIOBYHIKOH <«Amplatz
Gooseneck eV3TM» 1 BbIBEJICH HAPYKY.

BropbiM atamoM ObLIO MPOBEAEHO yAaJeHHe
paHee YCTAHOBJIEHHOTO aTPUAJbHOTO KareTepa
¢ mocneayonieil ycraHoBkoit katerepa Codman
«Bactiseal» B npasoe 1pejcepaue 1oz peHTreHo-
JIOTUYECKUM KOHTPOJIEM.

[Tocie omepanum marMeHTKa YyBCTBOBAJIA
cebst yioBaeTBOpHUTEIbHO. Bhimucanach 6e3 1o-
MTOJTHUTEJIBHOTO HEBPOJIOTMYECKOTO /IeDUITNTA.

3akiaouyeHue

B snmTepaType OCTaTOYHO PEAKO BCTpeva-
€TCsl aHAJU3 Pe3yJIbTaTOB JIeUeHUs JIETCKON T'i-
nporieday ¢ KCIOJb30BAHUEM BEHTPUKYJIO-
aTpuasbHoro nryntupoBanus [4]. IIpexae Bcero

Puc. 4. Penrtrenorpadus opraHoB IpyTHOI KJIETKU TTO-
CJIe YCTaHOBKH aTPUAIbHOTO KaTeTepa

Fig. 4. Chest X-ray shows the position of atrial cath-
eter after operation

Puc. 5. Ha mocaeoniepanimonnoit MCKT opranos rpya-
HOI KJIETKY BU3YATH3NPYETCs MONOKEHe aTPUAThHO-
TO KaTeTepa

Fig. 5. Postoperative chest CT shows the position of
atrial catheter

3TO CBS3aHO C TeM, UYTO JaHHOE XUPYPTrUyecKoe
BMEIIATEIbCTBO MCIOJIB3YETCS TOJBKO B CJIY-
yagx HeBO3MOkHOCTU yctanoBku BIIII, xpo-
Me TOTO, MHOTMX HEPOXHPYPrOB OCTAaHABJINUBAET
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BO3MOKHOCTb TPO3HBIX OCJIOKHEHUH, CBSI3aHHbBIX
¢ ycranoBkoit BAIIIL. Tloatomy coobuieHus maxe
0 €IMHUYHBIX CJIy4asiX JieueHUs MallueHTOB, KO-
TOPBIM BBITIOJHAJCS JAHHBIN BUL XUPYPIUUECKO-
rO BMENIATENbCTBA, TIO3BOJISAT HAKOMUTD OTpee-
JIEHHBII OIBIT B OY/LyTIEM.

3 npuBeeHHOr0 HaMU HaOJIOAECHUS MOXK-
HO C/IelaTh BBIBOJI, YTO HCIIOJIb30BAaHUE OTIOJ-
HUTEJIbHBIX COEMHEHUN B JMCTAJIbHBIX OT/eaX
NIYHTA YBEJIMYUBACT PUCK AMCKOHHEKIINHT U MUT-
paruu parMeHToB. Bo3MOKHOCTH COBpEMEHHOI
MHOTOTTPOMUIBHON KJIWHUKA TIO3BOJIMJIA MaJo-
MHBA3MBHO U ¢ MUHUMAJIbHBIM BOCCTAHOBUTEh-
HBIM 11eproioM 3((HEKTUBHO TTOMOYb 9TOMY pe-
OEHKY.

Kob6oses BstueciaB Buraibesny
e-mail: kobozev2004@ngs.ru
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ITPN HAITPABJIEHUU CTATbU B PEJARIINIO HEOBXONMO
COBJIIOAATD CJAEAYIOUIUE ITPABNJIA:

1. Crarbu 1OJKHBI UMETh BU3Y HAYYHOTO PY-
KOBOJIUTEJST M COITPOBOINTENIbHOE MTHCHbMO PYKO-
BOJICTBA YUPEXK/IEHUS B PE/IAKINIO JKypHAJIA.

2. Cratbs j1oJuKHA OBITH HameyaTaHa Ha Off-
HOI1 CTOpOHe JincTa yepes 1,5 nHTepBasa, mmpuHa
noJist cieBa 4 M. O6s13aTeIbHO TIPUCHLIATD JIEK-
TpoHHyI0 Bepcuto crarbu. Dopmar daiiia Word
(pacumpenue *.doc, *.txt), Hocureab — cm. 1. 10.

3. O6beM OpUTMHAJIBHBIX CTaTe€ll U JIEKI[UH,
BKJIIOYAst TaOJIUIBI, PUCYHKHU, JIUTEPATYPY U pe-
3l0Me, He JIOJDKEeH TpeBbimarh 15 ¢., 0630pHBIX
crateit — 20 c. Bce cratbu JOJUKHBI OBITH TIPE-
CTaBJIeHBI B JIBYX aKk3eMIusipax. OTaesbHbIe CO-
O0IIeHNUS U 3AMETKH He JIOJIKHBI TPEBBIIIATH 5 C.

4. B navazne 1-i1 cTpaHUIBI TOCTE0BATETBHO
yKa3piBaloTcs: 1) mHUIMaIbl 1 (HhaMUIIu aBTOPOB,
2) HazBaHue CTaTby, 3) yupesk/eHue, 13 KOToporo
BbITIIa paboTa, 4) ropox; panee caeayior PE3IO-
ME crarsu u KJIIOYEBDBIE CJIOBA.

5. OpuruHasbHasi CTaThsi [OJUKHA COCTOSITH
U3 KPaTKOTO BBEJEHUs, XapaKTEePUCTUKU COOCT-
BEHHOTO Marepuaja U METOAUK 00CIIe0BaHus,
Pe3yIbTaToOB U UX 00CYIKIEHVs], BBIBOJIOB, YKa3a-
TeJist IUTepatypol. bubnnorpadudeckue cChLIKN
B TEKCTE CTAaThW JAIOTCS B KBAJPAaTHBIX CKOOKAX
€ HOMepaM# B COOTBETCTBUU CO CITMCKOM JIUTepa-
TYPBbI.

6. Bubsorpaduueckuii ykasareib paboT npu-
BOIUTCA B KOHIle cTaThu. [lutupyemas surepary-
pa JIoJuKHA OBITH TIPE/ICTaBIeHa B OTKPBHITOM BHUJIE
1 HareyaTaHa Ha OT/IeJIbHOM JINCTE B COOTBETCT-
Buu ¢ tpeboBanusiMu K Gubmorpadum. Vcrou-
HUKHU TIPUBOZATCS C yKazaHueM B ai(aBUTHOM
nopszike aMuINil U MHUIMAJIOB BCEX aBTOPOB,
CHavaJa OTEYeCTBEHHBIX, 3aTeM WHOCTPAHHBIX,
MTOJIHOTO HA3BaHUS CTATbU, HA3BAaHUS MCTOYHUKA,
r/le HarevyaTaHa CTaThsl, TOMa, HOMepa, CTPAHUIIBI
(oT M 10) WK TIOJIHOTO HAa3BaHUs KHUTH, MECTa
n roga usganusg. DaMugIum MHOCTPAHHBIX aBTO-
pOB, Ha3BaHKe U BBIXOJHBIE JAHHBIE UX PaboOT Ja-
IOTCSI B OPUTUHAJIBHON TpaHCKpUIIu. Kask/piii
HMCTOYHUK TPUBOIUTCS C HOBOW CTPOKU.

7. Cratbs 10JKHA OBITH nOONUCANA BCeMU A8~
mopamu ¢ ykasamuem Qamuiuu, UmMenu 1 omuecn-
8a asmopa, ¢ KOTOPbIM PEIKOJIIErHst OyIeT BECTH

MepernucKy, ero teiedoHa u aapeca ¢ NOYTOBBIM
MHJIEKCOM, 9JIEKTPOHHOTO aJ[peca.

8. Crarbs 10JKHA OBITH TIIATETHHO BbIBEpPE-
Ha aBropoM. CoKparieHue cJI0B, UMeH, Ha3BAHUI
(KpoMme OOIIENPUHSTBIX COKpalleHuii Mep, pusu-
YeCKUX, XUMUYECKUX M MaTeMaTUYeCKUX BeJIu-
YUH U TEPMUHOB) He JlonycKaeTcs. B ctaThsx cire-
nyet ucnosib3oBath cuctemy CU. Crenuanbhbie
TEPMUHBI CJIe/lyeT MPUBOJIUTH B PYCCKOM TpaHC-
KPUIIIUN.

9. I'paduiku, pucyHKM 1 1UarpaMMBbl TOJKHBI
ObITh YeTKUMH, (GoTorpaduu — KOHTPACTHBIMHU.
Pasmep pucynkoB — nHe menee 9x12 cm. Bee pu-
CYHKH JIOJIKHBI MIMETD TTO/IPUCYHOYHBIE TTO/IITUCH.

Omnrch PUCYHKOB U TIOITACH K HUM 00s13aTe b=
HBI 1 JIEJIAIOTCS HA OT/IEJIBHOM JIUCTE C YKa3aHUueM
HOMEpA PUCYHKA M MeCTa PACIHOJIOKEHUSI B TEK-
cTe, TakkKe MaeTcst OObSICHEHHME 3HAUYEHUs BCEX
KPUBBIX, OYKB, 1IU(P U APYIHUX YCIOBHBIX 0003HA-
YeHUT.

Mecro, T71€ B T€KCTe JOJIKEH ObITH TTOMEIEH
PUCYHOK Wy TabJnIa, CJIeayeT OTMETHTh KBa-
JIPaTOM B JIEBOM TIOJIE: B KBaJ[paTe CTaBUTCS HO-
Mep PUCYHKA UJIH TaOJIUIIbL.

10. TpeGoBaHust K pHCYHKaM, MPEIOCTaB-
JIEHHBIM Ha MarHWTHbIX Hocutessax. I[lmardop-
Ma (kommbiotep) — IBM PC umm coBmecTn-
Mmbrit. Mopmar daiina pucynka — TIFF (paciu-
perine *.tif). [IporpamMmbi, B KOTOPBIX BBITIOJHEH
pucynok — Corel DRAW 7, 8 u 9, FreeHand 8
u 9. Pexxum — bitmap (6utoBast kapra — yepHO-
6estoe nzobpaxkenne 6e3 MOTyTOHOB). Pasperire-
e — 600 dpi (st yepHO-GeNbIX ¥ MITPUXOBBIX
pucynkos), e mernee 300 dpi (st hororpadmii
U PUCYHKOB C CepbIMU djeMeHTamu). IIBeToBas
mozenb GRAYSCALE. He ucnosnp3oBaTh IiBe-
ta PANTONE. Pucynok po/ker ObITh 00pesaH
0 KpasiM M300PaKEHUST U OYUIINEH OT <«IIBbLIN»
u «iapanuuy. [[upuna pucynka e 6osee 180 mm.
Boicora pucynka — ne 6osee 230 MM (¢ ydeTom
3amaca Ha IOJIPUCYHOUYHYIO moAnuch). Pasmep
mpudra MoANNCell Ha PUCYHKe He MeHee 7 Pt
(7 nynkToB). Vcnomnb3zoBanue cxarusi «LZW»
venonycrumo. Hocuremrm — CD-ROM, CD-R,
CD-RW. O6s3areibHO HajJin4ue pacredaTKu
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C YKa3aHUEM MeCTa pa3MelleHus PUCYHKA B Iy-
OJIVIKATINN.

11. K kaxmoil cratbe mpuiaraercs pesiome
o6beMoM 710 1 cTpaHMIlbl, HalleYaTaHHOE Ha OT-
JIEJIBHOM JIKCTE, B KOTOPOM ObI JOCTATOYHO TMOJI-
HO HAIIJIA OTPAKEHHE CYIHOCTb U3JIaraeMoTro BO-
poca, METOJMKA WMCCJAeOBAHMS, MaTepuas pa-
6OTBI U ee Pe3yJbTaThl C YKa3aHMeM Ha3BaHUSsI
paboThI, (haMIJINU U HHUIUATIOB aBTOPOB.

12. Pepakuus ocrasjsieT 3a coOOI 1paBo co-
KpalaTh ¥ PeJIaKTUPOBATh CTATbU U UJLIIOCTPU-
POBaHHbI MaTepuall.

13. B KoHIle cTaTthbu JOJUKHBI OBITH yKa3a-
uel CBEJEHUA OB ABTOPAX (wiu 06 ox-
HOM), KOTOpPbI€ OYyT IPUBE/IEHbI B KOHIIE CTaThU
B JKyPHAJIE B TIEYaTHOM BH/IE.

14. Crarbu st myOGJIMKAIUU TPUHUMAIOTCST
U BBIJIAIOTCS OeCIIaTHO.

15. HasBanume crarbu, yupexjeHue, aBTODBI,
pesioMe, KJIoYeBble CJI0BA, MOJPUCYHOUYHbBIE TIO/I-

IVCH, Ha3BaHUs TabJHIl U TPAUKOB — 6C€ 00N~
HO UMemb nepesod Ha AHeIUUCKULL S3bIK.

16. st mybGiuKaiuy TPUHUMAIOTCS TaKIKe
CTaThbW HA AHTJINIICKOM S3bIKE TIPU HAJIWYUN BbI-
MOJTHEHHBIX TPEOOBAHUI K PYCCKOS3BIUHBIM ITy-
GivkanusM (1epeBojl Ha PYCCKUN SI3BIK — Ha-
3BaHUE CTaTbU, yUpeK/IeHUe, aBTOPbI, pe3ioMe,
KJII0YEeBbIE CJI0BA, TIOAPUCYHOUHbIE MOANNICH, Ha-
3BaHus TabJuIl ¥ TPAUKOB).

17. Cratpum BBl MOXKeTe TaKXKe IPHUCHLIATD
no aapecy: 191014, Cankr-IlerepGypr, yia. Mas-
koBckoro, 12, @TBY PHXU um. npod. A.JI. [To-
JieHoBa, ['maBHOMY penakTopy KypHasa «Hetipo-
XUPYPIrHsi U HEBPOJIOTHS JIETCKOTO BO3pacTay Mpo-
deccopy B.A. Xauarpsany. Ilepenucka Bo3moskHa
0 9JIEKTPOHHOMY azipecy: heurobaby12@gmail.
com (cexpetapn xxypHana K. A. CamoyepHbIx).

Crarbu He BO3BPAIIAIOTCA.
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THE ARTICLE DIRECTED IN EDITION NEEDS TO CORRESPOND

THE FOLLOWING RULES:

1. Articles have to have the visa of the re-
search supervisor and the cover letter from the
administration of the organization to editorial of-
fice of the journal.

2. Article has to be printed on one side of a leaf
through 1.5 intervals, field width at the left 4 cm.
The electronic version of article is necessary. File
format — Word (expansion *.doc, *.txt), the car-
rier — see point 10.

3. The volume of original articles and lec-
ture including tables, pictures, literature and the
summary, shouldn’t exceed 15 pages, reviews —
20 pages. All articles have to be presented in du-
plicate. Separate messages and notes shouldn’t ex-
ceed 5 pages.

4. At the beginning of the 1* page are consis-
tently indicated: 1) article’s title, 2) initials and
surnames of authors, 3) organization, which send
the article, 4) the city.

5. Original article has to consist of short intro-
duction, characteristic of own material and tech-
niques of inspection, results and discussion, con-
clusions, the literature index. Bibliographic ref-
erences in the text of article are given in square
brackets with numbers according to the list of ref-
erences.

6. The bibliographic index of works is provid-
ed in the end of article. Cited literature has to be
presented in open form and is printed on a sing-
le sheet according to requirements to bibliogra-
phy. Sources are given with the instruction in al-
phabetical order surnames and initials of all au-
thors, at first domestic, then foreign, the full name
of article, the source name where article, volume,
number, pages (completely) or the full name of
the book, a place and year of the edition is print-
ed. Surnames of foreign authors, the name and the
output data of their works are given in an original
transcription. Each source has to be given from
anew line.

7. Article has to be signed by all authors with
the indication of surname, name and middle name
of the author with whom the editorial board will
correspond, his phone and the address with the
postal index, an e-mail address.

8. Article has to be carefully verified by the
author. Reduction of words, names (except the
standard reductions of measures, physical, chemi-
cal and mathematical quantities and terms) isn’t
allowed. In articles we follow to use SI system.
Special terms should be provided in the Russian
transcription.

9. Schedules, pictures and charts have to be ac-
curate, photos — contrast. The size of pictures is
not less than 9x12 cm. All pictures have to have
caption signatures. The inventory of pictures and
the signature to them are obligatory and provid-
ed on a single sheet with the indication of num-
ber of picture and picture location in the text, the
explanation of value of all curves, letters, figures
and other symbols also is offered. The place where
in the text picture or the table has to be placed,
should be noted a square in the left field: in a square
it is put number of the picture or the table.

10. Requirements to the pictures provided on
magnetic carriers. Platform (computer) — IBM
PC or compatible. Format of the file of picture —
TIFF (*.tif expansion). Programs in which picture
is executed — Corel DRAW 7, 8 and 9, FreeHand
8 and 9. Mode — bitmap (the bitmap — the black-
and-white image without half tones). Permis-
sion — 600 dpi (for black-and-white and shaped
images), not less than 300 dpi (for photos and pic-
tures with gray elements). Color model — GRAY-
SCALE. Not to use PANTONE color. Picture has
to be cut off at the edges of the image and is cleared
of «dust» and «scratches». Width of picture is no
more than 180 mm. Picture height — no more than
230 mm (taking into account a stock for the cap-
tion signature). Font size of signatures in picture
not less than 7 pt (7 points). Use of compression
of «<LZW» is inadmissible. Carriers — CD-ROM,
CD-R, Mb CD-RW. The indication of location of
picture in the publication is obligatory.

11. The summary up to 1 pages is attached to
each article, printed on a single sheet in which
rather fully would find reflection essence of stat-
ed question, research technique, material of work
and its results with the indication of the name of
work, surname and initials of authors.
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12. Editorial board reserves the right to re-
duce and edit articles and illustrated materials.

13. At the end of article DATA ON AU-
THORS (or about one) which will be laid out at
the end of article in the magazine in printed form
have to be specified.

14. Articles for the publication are accepted
and issued free of charge.

15. Article name, organization, authors, the
summary, key words, caption signatures, names of
tables and schedules — everything has to have the
translation into English.

16. Accepted for publication as articles in
English in the presence of requirements for pub-

lications in Russian language (Russian transla-
tion — article title, institution, authors, abstract,
keywords, captions, titles of tables and graphs).
17. You can send articles also to the address:
191014, St. Petersburg, Mayakovskaya, 12, Fed-
eral State Budgetary Organization A.L. Pole-
nov RNSI, to Editor-in-chief of the journal «Pe-
diatric Neurosurgery and Neurology», profes-
sor William A. Khachatryan. Correspondence is
possible on e-mail address: neurobaby12@gmail.
com (secretary of journal Konstantin A. Samo-

chernikh).
H

LOY
—
-

—
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ITUYECKHUE ITPABUJIA U TPEBOBAHUA K ITYBJIUKAIIUAM:

— aBTOp JIOJDKEH  TIPEOCTaBUTh ISt
myOIMKauy OPUTMHAIBHYIO HayuyHYI0 paboTy;

— OpPU OKOHYATEJbHOM PEIIEHUH BOMPOCa
o nybaMKanuu BbIOOP JOJKEH OCHOBBIBATHCS
Ha HAYYHO-TTPAKTUIECKOM 3HAYEHUU
HCCJIEIOBAHNST, COOOPAKEHISIX CIIPABEIJIUBOCTH,
pohecCUOHATBHON 1 HAYYHOU ITUKH;

— B CTaThe JIOJKHBI COIEPKATHCS HEOOXOMMbIe
CCBUIKM HAa WCIOJb30BAaHHBIE —CBEJCHUS — WLJIH
(parmMeHTbI pabOT APYTUX ABTOPOB VIS HCKITIOUEHIST
TJIaruaTa u HapymeHui mpodeccuoHaIbHON ATUKY;

— Hay4HbIl apXWB aBTOPa, Ha KOTOPOM
OCHOBAHO McclefloBaHue U PaboTa, JoJKeH ObITh
pu HEOOXOIUMOCTH JIOCTYIIEH K PACCMOTPEHUIO
B ITIEPUOJT He MeHee 2-X JIET;

— TogaYa PyKOmucu paboThl OJHOBPEMEHHO
6oJiee ueM B OJIUH JKyPHAJI IS Ty OJIMKAI[IY HEI0-
MyCTUMAa U PacCMaTPUBAETCS KaK HapylleHUe
pohecCUOHATBHON 1 HAYYHOU ITUKH;

— B CJyyae UCIIOJb30BaHUS  JIAHHDBIX,
OTHOCSIIIIUXCSI K JIMYHOCTA M YaCTHOW JKU3HU
GOJIBHBIX,  CJEAYeT TOJYYUTh  paspelieHue

GOJIbHBIX, a B CJIy4ae JeTeil UIn HeleecocOOHbIX
HAIMEeHTOB Pas3pelienue CJaeyeT MOJyIuTh y UX
poauTesieil Uu OTIeKyHOB;

—  mpu  nyOJUKalMM  UCCJIEOBAHUM,
COIPUKACAIONIUXCS ¢ 006CiIenoBaHeM GOJbHBIX
U 3JI0POBBIX MCCJEIYEMBIX, CJEAYET COOJIONATh
HOPMBI U TIpaBuJjia XeJbCUHKCKOU eKJapaiuu
TUYECKUX HOPM M TIpaB uesjoBeka orT 1964 r.
¢ rontonuenuamu ot 1975, 1981, 1989, 1996, 2000,
2002, 2004, 2008, 2013 rr;

- 1npun MCIIOJIb3OBaHNU JTaHHbIX
C 9KCIIEpUMEHTaMU Ha KMBOTHBIX /1OJIKEH OBITD
CO6JHOI[€H IPpUHIUIT TYMaHHOI'O OTHOIIEHUA
K 9KCIIEPUMEHTAJIbHBIM JKMBOTHDBIM;

— mpu  obcyxiaenun — paboThl U ee
pereH3upoBaHUT cobmonaercd IoJIHAs
KOH(UJAEHITUATBHOCTB;

— nupu  oTKase B IybOauKamuu - paboThI
3alpelaeTcss  KMCIoJAb30BaTh — ee  MaTepual
pelleH3eHTaMU W 4JleHaMU  PEeKOJIJIErUu
B HAYYHBIX CTAThsIX M UCCJEOBAHUSIX 10 U3/IaHHsT
OpUTrHHaJIa caMoil paboThI;

— [IPU PEIEH3UPOBAHUY YUUTHIBAETCS TOJBKO
Hay4HOe 3HaueHue paboThI;

— peleH3poBanue OCYIIECTBJISIETCSI
B YCJIOBUSX TIOJIHOI aHOHUMHOCTH PabOThI;

—  NpM  PEEH3UPOBAHUU  BO3PAKEHMsI
U KPUTHKA JOJUKHBI OBbITh apryMEeHTHPOBAHbI
U [IPU HEOOXOAMMOCTH — COZIEPIKaTh aJleKBATHbIE
CCBUIKM ~ HA  HCIOJIb3yeMble  JIATEPaTyPHbIE
UCTOYHUKHY;

— KPUTUKOBATh JIMYHOCTh ABTOPA HEAOIYCTUMO
U PacCMaTpUBAETCS KaK HapylIeHHe dTUKY;

— peleHsupoBaHue pabOThl TOJKHO OBITh
3aBEpIIEHO B yCTAHOBJIEHHBIN KYPHAJIOM CPOK;

— aBTOp /J0JIKEH ObITh TPOMHMOPMUPOBAH
0 KPUTHYECKUX 3aMEYaHUIX;

— B paboTe J0/KHA OBITh U3JI0KEHA METOIMKA
HOJIy4eHUsl JaHHbIX, NPUBEJIEHHBIX B CTaTbe,
4yTOOBI IPU HEOOXOAUMOCTH MX MOKHO OBLIO
BOCIIPOU3BECTH.
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ETHICAL RULES AND REQUIREMENTS TO PUBLICATIONS:

— only original contributions can be submitted,;

— method of obtaining the data should be de-
scribed, to be reproduced if necessary;

— references to the works cited should be giv-
en to exclude the possibility of plagiarize or viola-
tions of professional ethics;

— the present research archive should be accessi-
ble if necessary during not less than two years;

— works submitted to other journals are not
accepted;

— using patients’ personal data/information
requires their permission or, in case of children
or incapacitated patients, that of the parents or
guardians;

— publication of the research Involving Hu-
man Subjects should comply with the 1964 Decla-
ration of Helsinki on Ethical Principles for Medi-
cal Research Involving Human Subjects, with the
1975, 1981, 1989, 1996, 2000, 2002, 2004, 2008
and 2013 additions;

— when using data of experiments on animals,
humanist attitude to experimental animals should
be observed;

— discussion and reviewing of the work is
strictly confidential;

— no part or data of the work rejected can be
used either by reviewers or the journal staff, until
the paper has been published;

— the reviewers’ conclusions should be based
exclusively on the scientific value of the work;

— the reviewing is strictly anonymous;

— the reviewers’ objections and suggestions
should be well grounded, and if necessary contain
references to literature;

— personal criticism of the author is inadmis-
sible and will be regarded as ethics violation;

— the reviewing should be completed within
time established by the journal;

— the reviewer’s observations shall be made
known to the author;

— the decision concerning the publication of
the work in question ought to be made proceed-
ing from the scientific and practical value of the
research; it should be fair and comply with profes-
sional and scientific ethics.
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JOINOJTHEHUA K ITPABIJIAM IIY BJIMKAITIN MATEPUAJIOB
B JKYPHAJIE <HEMTPOXHUPYPTHUS 11 HEBPOJIOTH JETCKOI'O

BO3PACTA»

(B3siTO U3 [1] ¢ HEKOTOPHIMHU U3MEHEHUSIMH )

YBaskaemble Kosuteru!

Kypnan «Heitpoxupyprus u HeBpOJIOTHS J1ET-
ckoro Boapactay uzznaercsd ¢ 2002 r. Pepakiinon-
Hast KOJIJIETUS JKypHAJIa PACIIupsieT CBOO paboTy
He Tosibko B PD, Ho u npyrux crpanax. B 2014 r.
Oblia MojlaHa 3astBKa JIJIsI PETUCTPAINN U3aHUST
B aHAJIMTHYECKO Oa3e TaHHBIX Scopus.

ITO TMOMpa3yMeBaeT TPOBENEHUE COBMECTHO
C aBTOpaMU TIyOJIMKYEMbIX MATEPUATIOB PECTPYK-
TYPU3AIUH JKyPHAJIA, T. €. HeOOXOAUMOCTD ITPUBE-
cTU TyOJIMKAIUU B COOTBETCTBUE CTAHAAPTHBIM
TpeOOBAHUSIM, KOTOPBIE MPELYCMOTPEHBI MEK/LY-
HAPO/IHBIMY AHATTUTHYECKUMU CUCTEMAMHU.

OdopmiieHne Ha3BaHUs TTyOJIMKAIIUH, COCTAB-
jenne pedepara (aBTOPCKOTO pPe3ioMe), BbIOOP
KJIIOYEBBIX CJIOB M CIIMCKA JUTEPaTypbl HA aH-
TJINWICKOM sI3bIKE, a TaK)Ke COIPOBOJUTEJbHAS
yacThb, BKJIOYAONasi B cebsl jaHHbIe 00 aBTO-
pax (ToJibKO TpaHcauTepanus 1o cucteme BGN
(Board of Geographic Names), cm.: http://www.
translit.ru) u opranusaiusax, B KOTOPbIX OHK Pa-
6oraiot, T. e. gaHuble 00 ahduamanuu — K0JK-
HbI TIPEJCTABJISATHCSA TAKMM 00pa3oM, 4ToObI ObLIa
BO3MOKHOCTh WX WAeHTU(UKAIUT TI0 (hOpMasib-
HBIM TIPU3HAKAM AHAJIUTUYECKUMU CUCTEMaMHU,
B YaCTHOCTH SCOPUS.

Jlonosinenust x rnpasuiaam oopmieHus MaTe-
puasoB B xkypHasie «Helipoxupyprusi u HeBpOJIO-
TS JIETCKOTO BO3PAcTa» MOATOTOBJIEHBI B COOT-
BETCTBUM C TPeOOBAHUSMU Oa3bl JaHHBIX Scopus
u PUHII, a takxxe pexomenganuamu BUHUTU
PAH (cm.: www.scopus.com; www.elibrary.ru;
Kupunnosa O.B. IloaroroBka poccHCKUX Kyp-
HaJIOB JIs 3apy0OesKHON aHaIUTHYeCKOH Oasbl
JAHHBIX SCOPUS: PEKOMEHIAIINYA 1 KOMMEHTAPUU.
M.: BUHUTU PAH, 2011).

Hanomunaem, 4to:

— BCe CTaTbd, BHE 3aBUCUMOCTU OT YYEHBIX
3BaHU U cTeTieHell aBTOPOB, PEIEeH3UPYIOTCH, pe-
IeH3upoBaHue paboT MPOBOIUTCS AHOHUMHO, T. €.
Beaernylo. Peakiius skypHasia He 3HAaKOMUT aBTO-

POB C OTPUIATETbHBIMUA PEIEH3USIMHU U MaTepu-
aJIbl CTaTell He BO3BPAIAET; OCTaBJISIET 3a OO0
MPaBO OTKa3a B MyOJMKAIMN MaTE€PUATIOB, MOJY-
YUBIIUX OTPUIIATEIBHYIO PEIIeH3UI0 NN He COOT-
BETCTBYIONMX TPEOOBAHMSIM JKyPHAJIA;

— He JIONyCKaeTcsl HalpaBJieHne B PeIaKIinio
paboT, KOTOpbIE ysKe HATleYaTaHbl B IPYTUX M3/1a-
HUSX WK OTIIPABJIEHBI IJIs1 TyOJIMKAIUN B IPYTHE
penaKkimy;

— CITUCOK JINTEPATYPbI IOJKEH OBITH PACIoio-
’KeH B aihaBUTHOM TOPsZIKe, TIPU 9TOM CHavasa
MIPUBOJISATCS U3/ITaHNS HA PYCCKOM $SI3BIKE, 3aTeM —
Ha MHOCTPAHHBIX A3bIKaX (M TOXe 10 andaButy).
Bce pabotbl ofHOTO aBTOpa HY’KHO YKa3bIBaTh
10 BO3PACTAHUIO TOJIOB U3/IaHus. B TexcTe ceblku
Ha JUTepaTypHble UCTOYHUKH TIPUBOJISATCS B KBa-
JIPATHBIX CKOOKAX. B OpUTHHAJIBHBIX CTAThSIX Ke-
JIATEJIHHO MPUBOANUTD He Gostee 15 smtepaTypHbix
HCTOYHUKOB 32 Tocienue 5 jet. OTaaercs npe/-
MOYTEHHE HOBATOPCKUM paboTaM U CTaThsiM!

Takum o6pa3oM, Bech MaTepuall CTaTeil, JeK-
Ui, 0030pOB JIUTEPATYPbl, KPaTKUX cooOIIe-
HUH 1 ONKUCAHUN KJIMHUYECKUX CJIyvyaeB JI0JIKEeH
BKJIIOYATD!

— 3aroJIoBOK (Ha PyCCKOM U aHTJINHCKOM $SI3bI-
Kax), paMuuio U MHUIMAIbl aBTopa(oB) (TIpes-
CTaBJIEHHbIE KUPWJIIUIEH U TPaHCIUTePUpPOBaH-
HbIE), TTOJTHOE Ha3BaHWe OpTaHu3aIy (C yKa3aHu-
eM BeJIOMCTBEHHOU NMPUHAJJIEKHOCTH), ee ajipec
(c ykazaHueM uHeKca) — JaHHble 00 adduima-
¥ (Ha PYCCKOM M aHTJIUHCKOM $I3bIKAX );

— pedepar (aBTOPCKOE pe3ioMe) U KITI0UeBbIe
cyioBa (Ha PyCCKOM ¥ aHTJIMMCKOM $SI3bIKAX );

— TeKCT (Ha PYCCKOM $I3BIKe), TI0 X0y KOTO-
POTO PACIIOIOKEH MOCJIE CCHIJIOK B KPYTJIBIX CKOO-
Kax (TabJI. WK PUC.) BeCh MJLTIOCTPATUBHBII Ma-
Tepuas TabJMIbl, PUCYHKH U JIy4eBble M300pa-
JKeHUs, IMarpaMMbl, CXeMbl, Tpa(uKy; MOANNUCH
K KOTOPBIM JIOJKHBI OBITh KaK Ha PYCCKOM, Tak
1 Ha aHTJIMICKOM si3bIKax. Bce rpaduueckue ni-
JIIOCTPAITNY TIOMUMO PACIONIOKEHUS B TEKCTOBOM
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aiisie cTaTh¥ MPEOCTABISAIOTCS B BU/E OT/IENIb-
HBIX (haliJIOB-UCXOTHUKOB;

— CITUCOK JINTEPATYPhI (HA PYCCKOM SI3BIKE);

— nooasisiercsi References (crimcok smrepa-
TYpPbl Ha AHTJIMIICKOM $I3bIKE C TPAHCJIUTEPUPO-
BaHHBIMU (DaMUJIUAMKU U WHUITMATIAMU OTEYeCT-
BEHHBIX aBTOPOB).

Ha otpenpHOli cTpanuilie yKa3bIBaIlOTCH J10-
MOJIHUTEJIbHbIE CBEJIEHUS O KaXKIOM aBTOpE, He-
obxonuMble I 06paboTKK KypHaia B Poccwuii-
CKOM MH/IEKCE HAYYHOTO IIUTUPOBAHUS: (DaMUINU
Y UHUIUAJTBI TOJIHOCTBIO, yU€eHasi CTelleHb, y4eHOe
3BaHUe, MECTO PabOThI, TOJKHOCTD, ajipec ¢ WH-
nekcom, tesedoH ¢ Komom, e-mail. Huske mipen-
CTaBJISIOTCS T€ K€ JJAHHbIE HA aHTJIMIICKOM SI3bI-
Ke ¥ C NMpUMEeHeHUeM TpaHcJauTepanuu: damu-
JIUU ¥ COKPAIeHHO MHUINAIBI (TPAHCIUTEPAIUST
o cucreme BGN (Board of Geographic Names),
cM. caiit: http://www.translit.ru), yuenas cre-
leHb, YYE€HOE 3BaHUE, MECTO PabOTBI, IOJKHOCTD,
aJipec ¢ UH/IeKCOM (Ha aHTJTUHCKOM SI3BIKE), TeJle-
doH ¢ KogoM, e-mail.

[Ipu odopmaenun crateii peKOMEHYETCS
MOJIb30BATLCS TIPOrpaMMoil Ha caiire:  http://
www.translit.ru a1 azantanuyu TrOTOBBIX CCbl-
JIOK ¥ TPAHCJAUTEPAIINHN PAa3INYHbIX (PparMeHToB
Tekcta. [Ipur aTOM TeKCT Ha pyccKoM g3bIKe (B KU-
PUJLTTHTIE), TPeTHAZHAYEHHBII K TIPE0OPa3OBAHUIO
(B maTuHUIE), HEOOXOAUMO CKOIUPOBATH, Pa3Me-
CTUTD B CIIEIIMATbHOM I10JI€ U 110CJIe 3TOr0 IpoBe-
CTH TPaHCJIUTEPUPOBAHHUE.

Pexomennyercsi BHUMaTeJIbHO OTHECTUCH K
nanubM 06 adunnarmn!

B nacrostiiee Bpemst B Scopus coszmano 6oJiee
800 mpodueii, cogepKanmx JaHHBIE O POCCUI-
CKMX OpPraHM3allnsIX, BKIIOYas Takue BeJOMCTBA,
kak PAMH, MunuctepcTBO 3apaBOoOXpaHeHUs
Poccun. MHuorue opranusaiuu Hamieil cTpaHbl
He UMEIOT CBOMX TPoduIeii, HeKOTOpble U3 HUX
cojiepKaT KaKk TPaHCIUTEePUPOBAHHbIE, TAaK U Tie-
peBonHble Ha3BaHusd. Kpome Toro, rpu nepenme-
HOBAHUU YUYPEKIEHUN B 1podusie MOXKeT conep-
JKATbCS M CTapoe, ¥ HOBOE €ro HaMMEeHOBAHMUSI.
Hampumep, Kazanckuii rocymapcTBeHHbBIN Men-
[IMHCKKIT yHUBepcuTeT B Gase MMeeT CBOIl IIpo-
bub, copepkalnii 1Ba BapranTa Ha3BaHUS: pa3-

BepHyThiii — Kasan State Medical University
u cokpamienubiii — Med. Inst., — mpu aTtom Her
TpaHCJIUTEPUPOBaHHOrO  BapuanTta: Kazanskij
Gosudarsvennyj Meditsinskij Universitet.

Takas HeonMHO3HAYHOCTb TTPOGMUIIS OpraHu3a-
IIUY, HECOMHEHHO, TIPUBEJIET K TIoTepe nHpopma-
MKW W 3aTPYAHEHUIO WHIEKCAIIUU ITyOJUKAIHiA
B MEJK/LyHAPOHBIX Ha3ax.

[l ynudukanuu mporecca CO3[aHUs TIPO-
dbus opraHusaiy HeoOXOAUMO yIoTpebieHie
B CTaThe HA aHTJIMICKOM $sI3bIKe ee O(UIIMATbHO-
ro, 6e3 cokpaleHuii u abOpeBUaTyp, Ha3BaHMS,
YTO IO3BOJUT TOYHO WAEHTUDUIIMPOBATH IPH-
HA/IJIE)KHOCTD aBTOPOB. IIpeskme Bcero aTo Kaca-
eTcsl Ha3BaHUil YHUBEPCUTETOB U JPYTUX ydeld-
HBIX 3aBEJIEHUIl, aKaJeMUYeCKUX U OTPACTIEBBIX
WHCTUTYTOB, B HA3BAaHUHM KOTOPBIX MPUCYTCTBY-
€T HEMOHATHOE /TSI AHTJIOSI3BIYHBIX a3 JaHHBIX
yKa3aHue Ha TMPUHAIJIEKHOCTh U CTATYC OPraHu-
3aiuu, HarpuMep: [ocynapeTBeHHoe OOKETHOE
yupexxaenue 3apaBooxpanenusd... (IBY3) u T. 1.

B artux caydasx 1enecooOpasHO TPUBECTH
MOJIHOE Ha3BaHUeE, COOTBETCTBYIOIIEE €ro Ipejl-
CTaBJIeHUIO B YcraBe yupesxkjeHusi. Ero HyKHO
YKa3bIBaTh TOJbBKO B PYCCKOSI3bIYHOM BapHaHTe
CTaThU, a TP TIepeBOJIe HA AHTJITUHCKUH SA3BIK OT-
PAaHUYHUTHCS TIPEJICTABIECHUEM TOJIbKO HA3BAHUS
OpraHM3aINy C YKa3aHWeM rOpojia U CTPAHBI.

Takum ob6pasoM, ganHble 006 adduaranum
Ha AHTJINHCKOM SI3bIKE HE SIBJISTIOTCSI JIOCJIOBHBIM
MIEePEBO/IOM PYCCKOSI3BIYHBIX HA3BAHUI OPraHU3a-
i, Hazsanus ieque6HO- PO UIaK THIECKUX, Ha-
YUHBIX U YIeOHBIX YIPEKACHUN B aHTJIOSA3BIYHOM
BapUaHTe JI0JKHBI OBITh AJATITHPOBAHbI K TPODU-
JISIM, TIPEJICTABJIEHHBIM B 6a3e TaHHBIX SCOpus.

[ToaroroBka crimcka intepatypsl (B34T0 U3 [1]
C HEKOTOPBIMU U3MEHEHUSIMU )

— COKpAIIleHWs] ¥ CMBOJIBI IOJIKHBI COOTBET-
CTBOBATb NMPUHATBHIM cTaHzaptaM (cuctema CU
ul'OCT7.12-1993); obopmaenne crincka inrepa-
TYPBI C IPUMEHEHUEM TIPABUJL, ITPELyCMOTPEHHBIX
neiictBytonumu 'OCTamu (7.82-2001 «Cuctema
CTaHZApPTOB 10 MHOOPMAIWK, OUOIMOTEYHOMY
U M3/IaTeIbcKOMY jiesty. Bbubsmorpaduaeckast 3a-
mich. Bubsmorpaduyeckoe onucanue 3JeKTPOH-
HbIX pecypcoB. Obuie TpebOBaHWS ¥ MPaBUJIA
cocrasyierusi»; 7.1-2003 «Bubauorpaduyeckas
3amuch. bubanorpadudeckoe onucanue. Obne

LOY
—
-

—
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TpebOBaHV U TIpaBIJia cocTaByieHust»; 7.0.5-2008
«Bubmorpaduueckast cCblIKa).

— o1 3arosioBkoM References joskeH mosro-
PSITBCST B CBOEIT TIOCJIEIOBATEIBHOCTH TIPUBE/IEH-
HBII CIIMCOK JINTEPaTyphl, HE3aBUCHMO OT TOTO,
UMEIOTCSI WM HET B HEM WHOCTPAHHbBIE HUCTOY-
HuKHU. ECJIM B CIIUCKE €CTh CCBIJIKM Ha HHOCTPaH-
Hble yOJIMKAIK, OHU TIOJTHOCTBIO TIOBTOPSTIOTCS
B CIIMCKE, TOTOBSIIIEMCSI B POMaHCKOM aJihaBuTe,
1 0OPMIISIOTCS CJEAYIONMM 00pa3oM: yKa3bl-
BalOTCSI BCe aBTOPbBI (TpPaHCIUTEpAINs), TTPOU3-
BOJIMTCS TIEPEBOJI HA3BaHUsI CTAThb HA AHTJINI-
CKUII SI3BIK, BBIXO/IHBIE JIaHHbIE ¢ 0O003HAYEH UM
Ha aHTJIMICKOM $3bIKe JIMOO TOJBKO IU(BPOBBIE
nanubie. CCIKM HA OTEYECTBEHHBIE UCTOYHUKH
NOJLKHBL ObITH 0OpaboTanbl B miporpamme BGN
(Board of Geographic Names), npezacraBieHHO
Ha caiite: http://www.translit.ru:

— obpabaTbiBaeTcst BeCh TekcT Gubanorpadu-
YEeCKOU CCBhLIKU;

— KOIUPYEM TPAHCIUTEPUPOBAHHBII TEKCT
B References;

— 1peobpaszyeM TPAHCIUTEPUPOBAHHYIO CCBLI-
KY: OCTaBJISIEM TPAHCIUTEPUPOBAHHBIE (haMUJIUI
Y UHUIIUAJIBI aBTOPOB;

— ybOupaeM TpaHCJIUTEPAINIO 3aTJIaBUs JITE-
paTypHOrO MCTOYHUKA, 3AMEHsISI €r0 Ha MepeBO/I-
HOe Has3BaHKe, HA AHTJIMHCKOM si3biKe — mapad-
pa3 (ZOMyCcTUMO COXpaHeHWe B HEM TPaHCJIUTE-
PUPOBaHHBIX Ha3BaHWil, €CJM HEBO3MOKHO JaTh
AHTJIOSI3BIYHBIN MEPEBO/I COOCTBEHHBIX HAMMEHO-
BaHUIA);

— JlaJjiee TIPUBOSITCST BBIXO/HbIE IAHHbIE C UC-
MOJIb30BAaHUEM CHUMBOJIOB U COKPAIIEHW, TIpe/-
YCMOTPEHHBIX  QHTJIOSIBBIYHBIME  U3JIaHUSMU
u Scopus.

M3 Tekcra cChLIKM He0OXoAuMO yOpaTh 3Ha-
K1, KOTOPbIE OTCYTCTBYIOT B 6a3e JaHHBIX Scopus,
Harpumep: //, —; 3Hak Ne 3aMeHSIOT Ha aHTJIOS-
3bIuHOE cokparenrne No, 0003HaueHHEe CTPAHUIL
JIaeTCst B BUJIE COKPAIIEHUSI CJIOBA Page — P. WK
P. O6s13aTesibHO TIOJTHOCTBIO TTHCATh HA AHTJINN-
CKOM SI3bIKE TOPOJl U TPAHCIUTEPANUIO Ha3Ba-
HUSI U3[[aTeIbCTBA Yepe3 3alsaTyio, roj (Hampu-

mMep Moscow: Medicina, 2009); B KoHIle cChLI-
KU B KPYIJIBIX CKOOKax yKasbiBaeTcst si3bik (in
Russian).

[Tpumep mnpeobGpasoBanusi GubanMorpadude-
cKoii cepuikm st References:

1. Boigenisiem u KonmpyeM Beto 6ubsorpadu-
YECKYIO CCHLIKY:

Xauatpsint B.A., Ceicoes K.B. O6 axryaib-
HBIX TIPOGJIeMax MaToreHes3a, UarHOCTUKU U Jie-
YEeHUs] CHHAPOMA (DUKCUPOBAHHOTO CIHMHHOTO
Mosra (aHajaurTudeckuii 063op) // Heiipoxupyp-
TSl 1 HEBPOJIOTHS IeTCKoro Bo3pacTta. — 2014, —
Ne 3. — C.76-87.

2. BcraBiisieM KOMUIO CCBUIKM B MPOrPaAMMY
JUIST TPAHCITUTEPAIIUH, TTOJIYIaeM:

Hachatrjan V.A., Sysoev K.V. Ob aktual'nyh
problemah patogeneza, diagnostiki i lechenija
sindroma fiksirovannogo spinnogo mozga (anal-
iticheskij obzor) // Nejrohirurgija i nevrologija
detskogo vozrasta. — 2014. — N 3. — S. 76-87.

3. TIpeobpasyem TpaHCIUTEPUPOBAHHYIO CChLII-
Ky: (haMIJINK ¥ UHUIHATIBI BBIIEJISIEM KYPCUBOM,
yOupaeM TpPaHCIUTEPAIMIO 3arjaBUsl TE3UCOB;
ybupaem creruanbHble pasaeuTen MexKIy Mo-
gamu (//); 3aMeHseM 3arjiaBue CTaTbU Ha Tapa-
dpas (mepeBosiM €ro); TUIIeM Ha aHTJIUHCKOM
sI3bIKE TIOJTHOE MECTO U3aHusi (Ha3BaHUsS TOPO-
JI0B JaeM 0e3 MPUHATHIX B Poccuy cokpaiieHuii,
takux kak M., CII06. u T. IL.; U31aTeNbCTBO — IIPe/I-
CTaBJIsIEM TPAHCIUTEPUPOBAHHBIM) U 0OO3HAUE-
HU€e CTPAHMIL.

4. Koneunstit pesynbrat: Khachatryan V.A.,
Sysoev K.V. Current issues of pathogenesis, diag-
nostics and treatment of the tethered spinal cord
syndrome (analytical review). Pediatric Neuro-
surgery and Neurology. Saint-Petersburg: Nestor-
Historia, 2014. No 3. P. 76—87.

JIUTEPATYPA
1. Ezoposa E.A., Bacunves A.FO. Hugopmavus ons
asmopos: 1ogvle NPasuia OQGOPMIEHUs MAMEPUATO8

6 acypnaie <Paduonoeuss — npaxmuxas // Paduono-
eust — npaxmuxa. — 2013. — Ne5. — C. 83-93.
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ADDITIONS TO THE RULES OF PUBLISHING IN THE JOURNAL
«PEDIATRIC NEUROLOGY AND NEUROSURGERY»

(taken from [1] with some modifications)

Dear colleagues!

The journal «Pediatric Neurology and Neuro-
surgery» has been published since 2002. The Edi-
torial Board expand his activity both in Russia
and in other countries. We applied for registra-
tion in the research publication database Scopus
in 2014.

This implies that we together with the au-
thors publishing their materials must make some
changes in the publication rules according to the
standard requirements, set by international ana-
lytical systems.

Publication title execution, abstract writing
(author’s abstract), key words selection and cre-
ating the list of references in English, as well as
the accompanying part, including data about au-
thors (transliteration according to BGN (Board
of Geographic Names) system: http://www.trans-
lit.ru) and institutions of employees (affiliation
data). The affiliation data must be presented in
away allowing to identify them on formal grounds
via analytical systems, in particular via Scopus.

Additions to the rules of materials execution in
the journal «Pediatric Neurology and Neurosur-
gery» were prepared in accordance with the re-
quirements of the Scopus database, RSCI (Rus-
sian Science Citation Index) and recommenda-
tions of the ARISTI RAS (All-Russian Institute
of Scientific and Technic Information, Russian
academy of science; see: http://www.scopus.
com/; http://elibrary.ru/; Kirillova O.V. Prepara-
tion of Russian journals for foreign analytical da-
tabase Scopus: recommendations and comments.
M.: ARISTT, 2011).

We remind you:

All articles, regardless of authors’ academic
titles and ranks must be peer-reviewed, which is
carried out blindly, viz. the papers must be anony-
mous. The editorial board does not inform authors
about negative peer-reviews, does not return ma-
terials, and reserves the right to refuse publication

of materials with a negative peer-reviews or when

do not meet the requirements of the journal.

It is not allowed to send a work to editorial
board, which has already printed in other publica-
tions or to sent for publication in other editions.

References must be arranged in alphabetical
order; wherein the first must be Russian editions,
followed by foreign ones (also in alphabetical or-
der). All works of one author must be specified in
publication date ascending order. In the text, the
references must be given in square brackets. In
original articles desirable no more than 15 refer-
ences of works, published in the last 5 years. Pref-
erence is given to the pioneering works and arti-
cles!

Therefore, all material of articles, lectures, lit-
erature reviews, short reports and case studies
must include:

e Title (in Russian and English), surname and
initials of the author(s) (represented Cyril-
lic and transliterated), full name of the insti-
tution (with the indication of departmental
belonging), its address with index (affiliation
data);

e Abstract (author’s abstract) and key words
(in Russian and English);

e Text (in Russian), along which is located the
all illustrative material, followed by referen-
ces in parentheses (Table or Fig.): tables, fig-
ures and images of neurovisualizations, charts,
diagrams, graphs; which inscriptions must be
both in Russian and English. All graphic illus-
trations in addition to the location in the text
of the article must be delivered as a separate
files;

References (in Russian);

Must be added «References» (in English with
transliterated names and initials of domestic
authors).

On a separate page must be indicated addition-
al information about each author, which is neces-
sary for logging in RSCI: surnames and initials

93




94

HAYYHO-
[TPAKTHYECKIIA
JKYPHAJI

HEiPoXIPyPIA 1 HEBPOTOTIA

JETCKOTI'O BO3PACTA

completely, academic title and rank, place of em-
ployment, position, address with index, telephone
with area code, e-mail. Below the same informa-
tion in English using transliteration (surnames
and initials (transliteration via BGN (Board of
Geographic Names) system; see website: http://
www.translit.ru), academic degree, academic
rank, place of employment, position, address with
index (in English), phone number with area code,
e-mail) are presented.

It is recommended to use the program on the
website: http://www.translit.ru, to adapt the
ready references and for transliteration of differ-
ent parts of the text while preparing paper. In this
case, the text in Russian (Cyrillic), which must be
transformed (in Latin), should be copied in a spe-
cial box, and then made transliteration.

It is recommended to pay careful attention to
the data on affiliation!

Currently in Scopus have been created more
than 800 profiles containing information on Rus-
sian organizations, including such agencies as
the Academy of Medical Sciences, Ministry of
Healthcare of Russia Federation. Many orga-
nizations in our country do not have their pro-
files; some of them contain both transliterated
and translated names. In addition, when you re-
name institutions, the profile can contain both old
and new names. For example, Kazan State Medi-
cal University has a profile in the database that
contains two versions of the name: full — Kazan
State Medical University and old — Med. Inst.,
and there is no transliterated version: Kazanskij
Gosudarstvennyj Meditsinskij Universitet.

This ambiguity of the organization profile will
undoubtedly lead to some loss of information and
the difficulty of indexing publications in interna-
tional databases.

To unify the process of creating a profile of the
organization it is necessary to use its official Eng-
lish name, without shortenings and abbreviations,
that will accurately identify the affiliation of the
authors in the article. First of all, it concerns the
names of universities and other educational insti-
tutions, academic and branch-wise institutions, in
which there is a incomprehensible names for the

English-language databases, for example: State
Budget Institution of Healthcare... (SBIH) and
SO on.

In these cases, it is advisable to give the full
name corresponding to its representation in the
charter of the institution. It needs to be indicated
in Russian version of the paper but in English ver-
sion it is only limited to the name of the organiza-
tion, the city and country.

Therefore, data on affiliation in English are not
a literal translation of Russian names of organiza-
tions. Names of healthcare centers, research and
educational institutions in the English version
should be adapted to profiles, presented in the da-
tabase Scopus.

Preparation of «bibliography» (taken from [1]
with some modifications):

e Abbreviations and symbols must conform to
accepted standards (SI system and GOST
7.12-1993); bibliography must be designed ac-
cording to the rules, stipulated by the acting
standards (7.82-2001 «System of standards
on information, librarianship and publishing.
Bibliographic record. Bibliographic descrip-
tion of electronic resources. General require-
ments and rules»; 7.1-2003 <«Bibliograph-
ic record. Bibliographic description. General
requirements and rules»; 7.0.5-2008 «Biblio-
graphic references»);

e Under the title «References» must be repeated
in sequence the given list of references, regard-
less of whether there are foreign sources in it
or not. If the list includes references to foreign
publications, they are fully repeated in the list
in upcoming Roman alphabet, and are issued
as follows: list of all authors (transliteration),
translation of the article title into English, the
output data of the symbols in English or only
digital data;

e References to domestic sources should be pro-
cessed in the program BGN (Board of Geo-
graphic Names), presented on the site: http://
www.translit.ru, all text of bibliographic refer-
ences must be processed,;

Copy the transliterated text in References;
Transform transliterated references: keep
transliterated names and initials of authors;
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e Remove the transliteration of the title of a liter-
ary source, replacing it with an English transla-
tion — paraphrase (it is allowed to keep trans-
literated names, if it is impossible to translate
into English the own names);

e Then the output data are given using symbols
and abbreviations, provided by English publi-
cations and Scopus;

e Text symbols that are absent in the database
Scopus must be removed from the reference,
for example: //, —, Ne is replaced with Eng-
lish abbreviation No, give the designation of
pages in the form of reduced word of page —
p. or P. Be sure to fully write in English city
and transliteration of the name of publisher
separating by a comma, the year (for example,
Moscow: Medicina, 2009);

e At the end of the reference in parentheses in-
dicates the country (in Russian).

Reformation example of bibliographic referen-
ces:

1. Select and copy the entire bibliographic ci-
tation:

Xauarpsta B.A., CoicoeB K.B. O6 akryaibHbIX
npobJieMax MmaroreHesa, ANArHOCTUKY U JICYEHUST
cuHapoMa (DUKCUPOBAHHOTO CIUHHOTO MO3Ta
(amanuTnueckuii  0630p) // Heilipoxupyprus
U HEBPOJIOTUS JeTcKoro Bo3dpacta. — 2014, —
Ne3. — C.76-87.

(Khachatryan W.A., Sysoev K.V. Current is-
sues of pathogenesis, diagnostics and treatment

of the tethered cord syndrome (analytical re-
view) // Pediatric Neurology and Neurosurgery.
—2014. — Ne 3. — C. 76-87.)

2. Insert the copy of the reference to the pro-
gram for transliteration and get reformed citation:

Hachatrjan V.A., Sysoev K.V. Ob aktual'nyh
problemah patogeneza, diagnostiki i lechenija
sindroma fiksirovannogo spinnogo mozga (anal-
iticheskij obzor) // Nejrohirurgija i nevrologija
detskogo vozrasta. — 2014. — Ne3. — S. 76-87.

3. Reform transliterated reference: surnames
and initials assign with italic, remove translitera-
tion abstracts titles; remove special delimiters be-
tween fields (//); replace the title of the article
by paraphrase (translate it); write in English full
place of publication (geographic name give with-
out shortenings, such as M. (Moscow), SPb (St.
Petersburg), etc.; publishers — present transliter-
ated) and marking of pages.

4. The final result: Khachatryan V.A., Syso-
ev K.V. Current issues of pathogenesis, diagnos-
tics and treatment of the tethered cord syndrome
(analytical review). Pediatric Neurology and
Neurosurgery. St. Petersburg: Nestor-Historia,
2014.No 3. P. 76-87.
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