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Abstract. To minimize permanent postoperative deficits, functional mapping with direct electrical stimulation (DES)
is becoming a gold standard when a brain tumor resection must be performed near or within eloquent areas. Due to
the devastating impact of communication disabilities, language is one of the most commonly mapped functions. However,
standardized linguistic protocols for intraoperative use are still scarce. Here we present the first Russian standardized naming
test for mapping noun and verb production during awake neurosurgeries. Its development has been informed by modern
(psycho)linguistic knowledge and DES requirements. The test was clinically piloted in a sample of 23 patients who underwent
awake craniotomy, with results showing high relevance of the test in combination with DES for mapping language-relevant
cortical and subcortical sites. The use of the test intraoperatively enabled extensive resection of tumor tissue while preserving
language function in most of the tested patients. The test materials and protocols are freely available online.
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Introduction

Intraoperative mapping of sensorimotor and cognitive func-
tions with direct electrical stimulation (DES) is a modern
standard of surgical treatment of supratentorial tumors (Bello
et al., 2006; Bertani et al., 2009; Duffau, 2007; Garrett, Pou-
ratian, & Liau, 2012). The procedure can be performed fol-
lowing the asleep-awake-asleep protocol (first, the patient’s
brain is exposed under general anaesthesia, then the seda-
tion is stopped for mapping purposes, and general anaesthe-
sia resumes for the closure of the wound), or the full-awake
protocol (the patient remains under local anaesthesia dur-
ing the entire operation). In the central part of both proto-
cols, DES is applied to the brain while the patient performs
specific sensorimotor and cognitive tasks. Transient distur-
bance of the patients performance is taken as an indication
of functional relevance of the stimulated brain areas. Such
functionally critical, or eloquent, regions are preserved dur-
ing the subsequent tumor resection, in order to avoid post-
operative deficits. In contrast to preoperative mapping with
functional magnetic resonance imaging (fMRI), DES can be
used intraoperatively to differentiate between regions which
are essential for a particular function and those which reflect
co-activation, indicating which can be resected without per-
manent deficits (Chang, Raygor, & Berger, 2015; Roux et al.,
2003). Moreover, DES allows functional mapping in both
grey and white matter; the latter cannot be achieved with
fMRI (Rostrup et al., 2000; Wise, Ide, & Poulin, 2004).

Language is one of the most commonly mapped
functions in awake surgery settings, because brain tumors
are often located in language-relevant areas (Duffau, 2007;
Tonn, 2007), and because language loss has a devastating
impact on a persons life (Code, Hemsley, & Herrmann,
1999; Vickers, 2010). The seminal study by Ojemann (1979)
showed that the areas crucially implicated in language are
not restricted to the commonly recognized perisylvian
language region, but extend to a larger cerebral network
and also involve subcortical pathways. Subsequent studies
showed high individual variability of language represen-
tation in the brain (Bizzi, 2009). Thus, language mapping
with DES during awake surgery is of great clinical value
because it allows surgeons to identify the individual
boundaries of a functionally safe resection with a high
degree of precision. There is a large body of clinical evidence
suggesting that DES is associated with a significantly lower
rate of postoperative communication disabilities (Duffau,
2005; Peruzzi et al., 2011; Sacko et al., 2011).

For decades, number counting and object naming
have been the most commonly used tasks during intraop-
erative language mapping (Bertani et al., 2009; Duffau, 2005;
Metz-Lutz etal., 1991; Ojemann, Ojemann, Lettich & Berger,
1989). Counting constitutes an example of automatized
language which is different from regular propositional
language both in terms of processing and brain represen-
tation (Van Lancker Sidtis, Canterucci, & Katsnelson,
2009; Van Lancker Sidtis, McIntosh, & Grafton, 2003). In
contrast, naming represents a better approach for mapping
the language-relevant neural substrate (Brennan, Whalen, de
Morales Branco, O’Shea, Norton, & Golby, 2007). Naming,
or picture-induced word retrieval, is a dynamic and multi-
staged language process. According to a widely recognized
model oflexical access by Levelt (Levelt, 1989; Levelt, Roelofs,

& Meyer, 1999), word retrieval is triggered by conceptual
preparation (the activation of a concept to be named); it
is followed by lexical selection and morphological encoding,
which results in the activation of a lemma (a word in the
mental lexicon containing its meaning and grammatical
properties); the final stage involves phonetic encoding. The
output of lexical access feeds motor realization; as a result,
the word is articulated. These stages constitute the main
process of human naturalistic language usage. Although
attempts have been made to develop more comprehensive
intraoperative language batteries, which would cover more
detailed aspects of language production and comprehension
(Coello et al., 2013; Papagno et al., 2012; Polczynska, 2009; de
Witte et al., 2015), object naming represents a gold standard
inlanguage mapping in awake surgeries due to the ease of task
implementation and because it taps many processes relevant
for naturalistic language (Chang, Raygor, & Berger, 2015).

Despite their prevalence in operation rooms of various
countries, the naming tests used for speech mapping
are overwhelmingly ‘home-made’ instruments with no
normative data available. Exceptions to this are two tests for
language mapping (at least, as described in the literature)
which have been normed in neurologically healthy speakers
and validated in clinical populations: the standardized Dutch
Intraoperative Linguistic Protocol (de Witte et al., 2015) and
the Italian object and action naming test (Rofes, de Aguiar, &
Miceli, 2015). Test standardization is critical for the adequate
assessment of patients’ performance during intraoperative
testing. For example, it is not uncommon for a picture to
have one dominant but also several non-dominant names,
all of them being possible for a given picture. Standardization
helps to identify more plausible and less plausible picture
names in order to be able to distinguish between patients’
correct and erroneous (paraphasic) responses during test
performance (for example, it is correct to name a picture of a
cactus ‘a cactus’ or ‘a plant’, but not correct to name it ‘a rose’).
As part of a comprehensive Russian intraoperative cognitive
battery, which is now under development, we created an
intraoperative naming test that is, to the best of our knowledge,
the first standardized intraoperative test available in Russian.
Driven by clinical need, our motivation was to design
a modern, (psycho)linguistically informed and standard
tool to map word production during awake neurosurgeries
in Russian speaking patients with brain tumors".

Although object naming remains the most widespread
version of naming tests, a large body of neurolinguistic
literature suggests that object and action naming (resulting
in noun and verb production, respectively) relate to only
partly overlapping neural circuits (see Vigliocco, Vinson,
Druks, Barber, & Cappa, 2011, for an overview). Specifically,
anumber of studies showed a greater involvement of temporal
regions of the left hemisphere in noun production, and
of frontal regions in verb production (Capitani, Laiacona,
Mahon, & Caramazza, 2003; Damasio & Tranel, 1993; Pillon
& d’'Honincthun, 2010; Shapiro & Caramazza, 2003; Tyler,
Bright, Fletcher, & Stamatakis, 2004; Zingeser & Berndt,
1990). The exact nature of the observed dissociation is not

1 Although the object and action naming tests that we present in this
paper were specifically designed for and piloted in a sample of patients
with brain tumors (gliomas), we hope that in the future, the application
of these tests can be extended to work in other clinical populations of pa-
tients with different brain pathologies.
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yet clear (see Shapiro & Caramazza, 2003; Vigliocco et al.,
2011, for a detailed discussion), but the currently recognized
hypothesis (Berlingeri et al, 2008; Crepaldi, Berlingeri,
Paulezu, & Luzzatti, 2011; Faroqi-Shah, 2012) relates it to
the fact that verbs differ from nouns in terms of semantic,
syntactic and even phonological properties, which
influence how the brain processes these two word classes.
In particular, it was suggested that action naming activates
not only the verb per se, but its whole predicate-arguments
structure (that is, the roles and referents obligatorily related
to this action), thus implying the need for a greater degree
of grammatical encoding compared to object naming
(Bastiaanse & Van Zonneveld, 2004; Rofes, Spena, Miozzo,
Fontanella, & Miceli, 2015; Vlasova, 2013). For example,
the verb ‘to cut’ may activate an agent performing the action
of cutting (‘a cook’) and an object that is being cut (‘bread’).
As a result, some intraoperative linguistic batteries (Bello
et al., 2006, 2007; Lubrano, Filleron, Demonet, & Roux,
2014; de Witte et al,, 2015) additionally include action
naming tests to tap specific grammatical functions of verbs
and their distinct neural representations.

Taking the above considerations into account, we
developed both object and action naming tests, each
designed to address specific foci on predominantly lexical
(noun production) and additional grammatical (verb
production) processes, respectively, during intraoperative
language mapping. Importantly, in order to control for item
variability between the two tests, the items’ pictorial charac-
teristics and word elicitation characteristics in the object and
action naming tests were closely matched in terms of the
following parameters: picture name agreement, subjective
visual complexity, object/action familiarity, age of acquisition
of a word, word imageability, image-word agreement, word
frequency, and word length in syllables. Short definitions
with explanations of how each normative parameter was
calculated can be found on the webpage of the database
of Russian nouns and verbs: http://en.stimdb.ru/ (Akinina
et al., 2014; Akinina et al., 2015).

The development of these tests was informed by
the requirements of DES and the limitations imposed by
the testing setting. Besides being grounded in contem-
porary theory, the tests have to be relevant, i.e. sensitive
enough for identifying eloquent brain tissue and for
allowing extensive resection of the tumor at the same time
(Rofes, 2012). Moreover, the duration of each test trial
(including item presentation and the patient’s response)
during intraoperative mapping should not last longer
than 3 -4 seconds (the duration of the stimulation effect)
to allow for a valid interpretation of the performance
outcome. Finally, the tests have to be ergonomic and easy
to administer in the operating room (e.g., their adminis-
tration should not require cumbersome equipment, and
they should allow on-line monitoring).

Method

Participants

Between October 2014 and August 2016, the test was clin-
ically applied in a group of 23 patients (mean age=38.5,
SD=8.7, ranging from 25 to 55; 11 females) who under-

went an awake craniotomy procedure with intraoperative
speech mapping. All patients were right-handed monolin-
gual native speakers of Russian with gliomas (World Health
Organization grade II-IIT) located within the left hemi-
sphere of the brain in proximity to the presumed language-
eloquent sites (typically in the left perisylvian cortex).
Patients had gliomas involving the inferior frontal gyrus
(n=12), the frontal-temporal regions (n=2), the frontal-
parietal area (n =1), the temporal lobe (1 =5), the temporal-
insular regions (n=2), and the temporal-parietal regions
(n=1). Demographic and clinical characteristics of the
patients are presented in Table 1.

All patients were enrolled and operated on at
the National Scientific-Practical Center for Neurosurgery
named after N.N. Burdenko, in Moscow. The protocol
was approved by the local ethical committee of the Center.
Before each surgery, the neurosurgeon, anesthesiologist and
neuropsychologist met with the patient to evaluate his or her
suitability for the awake craniotomy procedure. If there were
no medical or psychological contraindications, the patient
was briefed on each step of the procedure in detail, after
which an oral informed consent was obtained. Additionally,
all patients underwent a thorough examination of all major
cognitive functions according to Luria’s neuropsychological
assessment protocol (Luria, 1962/2012), prior to surgery.
Preoperatively, language function was within normal ranges
in 18 patients, 3 patients had efferent-motor and acoustic-
mnestic aphasia, 1 patient had acoustic-mnestic aphasia
with elements of efferent-motor aphasia, and 1 patient had
a mild form of acoustic-mnestic aphasia.

Materials

Stimuli for the intraoperative object and action naming
tests were selected from the normative databases of Rus-
sian nouns (Akinina et al.,, 2014) and verbs (Akinina
et al., 2015). These databases contain pictures of objects
and actions and their normative names, as well as other
(psycho)linguistic parameters (each rated by 100 healthy
native Russian speakers). Only items which had no more
than four different names were included in the tests,
to narrow the intraoperative identification of a cor-
rect response. Each of the tests contained 50 items cor-
responding to object/action pictures and their names
(see Figure 1 for an example). Only manipulable nouns
and action-related verbs were included, to narrow down
semantic variability across these two word classes. Object
and action naming tests were matched on available

Figure 1. Examples of the items used in the object (A) and
action (B) naming tests.
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Table 1. Patients’ Demographic and Tumor Characteristics
.E o g Tumor location Tumor type g\r/: d% Preoperative aphasia
£ 2 &
1 29 m frontal oligoastrocytoma I No
2 55 m frontal anaplastic oligoastrocytoma Il No
3 49 m temporal-parietal oligoastrocytoma -1l No
4 48 m temporal-insular oligoastrocytoma Il No
5 30 f temporal diffuse astrocytoma Il No
6 25 m frontal anaplastic astrocytoma I No
7 33 m frontal oligoastrocytoma Il No
8 42 f temporal diffuse oligoastrocytoma Il No
9 29 m temporal anaplastic astrocytoma Il No
10 33 m frontal astrocytoma -1l No
11 32 f temporal diffuse astrocytoma I No
12 34 m frontal diffuse astrocytoma 11-111 No
13 35 m frontal anaplastic oligoastrocytoma I No
14 35 f temporal-insular diffuse astrocytoma I No
15 34 f frontal-insular diffuse astrocytoma 11111 No
16 45 f frontal oligodendroglioma I ACOUStiC_mg?ﬁ?;;?a;igt;\?th elements
17 46 m temporal oligoastrocytoma I Mild acoustic-mnestic aphasia
18 39 f frontal-parietal diffuse astrocytoma I Efferent—mo;(;roigggfﬁnvgggcelements of
19 48 f frontal oligoastrocytoma Il Motor and acoustic-mnestic aphasia
20 36 m frontal-insular oligoastrocytoma Il Motor aphasia Wir:?neelzrizents of acoustic-
21 28 f frontal oligoastrocytoma 1111 No
22 51 f frontal diffuse oligodendroglioma Il No
23 50 f frontal oligoastrocytoma -1l No

pictorial and naming parameters. Using an alpha level
of .05, Welch two sample t-tests did not reveal a statisti-
cally significant difference between the items in the object
naming test and the action naming test in either picto-
rial parameters (picture name agreement: £(90.4) =0.01,
p=.99; subjective complexity: #(86.4)=1.3, p=.17;
object/action familiarity: £(91.2) = 1.4, p=.16), or naming
parameters (age of acquisition: £(96.6) = 1.6, p=.1; image-
ability: #(67.1)=-1.8, p=.08; image-word agreement:
£(69.5)=1.7, p=.1; frequency: #(56.7)=-1.3, p=.2; and
length: £(91.8) =-1.6, p=.1).

All test materials (lists of items with all their relevant
parameters; intraoperative protocols; programed stimuli
presentations) are available online. Their further clinical
usage is strongly encouraged by the authors.

Procedure

The test was administered in two steps: preoperatively and
intraoperatively. The selection of the test (object or action
naming) depended on the tumor’s location. Taking into
account existing empirical evidence that patients with dam-
age to the frontal lobe consistently show more difficulties
with verbs rather than nouns, while patients with lesions
in the temporal lobe exhibit more problems with nouns
than verbs (Chen & Bates, 1998; Damasio & Tranel, 1993;
Shapiro & Caramazza, 2003), we administered the action

naming test to patients with tumors located anteriorly
to the central sulcus and the object naming test to patients
with tumors involving temporal regions.

Preoperative assessment was performed one to three
days before surgery in order to familiarize patients with
the test procedure and to identify individually difficult
items. Patients were presented with a set of 50 black and
white pictures of objects or actions on a 10-inch tablet
positioned at a distance comfortable for the patient.
Pictures were strung together in a continuously playing
movie (created in iMovie 10.1.3) intermitted by a beep
signal (400 Hz, duration 500 milliseconds) every 3 seconds.
The presentation of the movie clip could be paused at any
time (e.g., when the patient was distracted or experienced
fatigue) and then resumed, or rewound. Patients were
instructed to say what object was depicted in the pictures
for noun elicitation, or what the actors were doing in the
pictures for verb elicitation, using preambles: Eto ‘This is’
(for objects), or Tut ‘Here’ (for actions). Such an elicitation
procedure resulted in the production of nouns in the
nominative case (e.g., Eto kaktus ‘This is a cactus’), or verbs
in the third person present tense (e.g., Tut tanzujut Here
they are dancing’). The naming of the entire material list was
repeated twice so that only unambiguously named pictures
and only those coinciding with the naming outcomes in the
normative database of Russian nouns (Akinina et al., 2014)
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Figure 2. An example of the outcome of the intraoperative language mapping during awake neurosurgery: A) a photograph of the surgical
cavity with mapped speech areas; B) ultrasound navigation of the mapped speech areas. Note: Tag 1: perseveration errors elicited at this
site (inferior frontal gyrus); Tag 2: anomia (superior temporal gyrus); Tag 3: perseveration + anomia (superior temporal gyrus); Tag 4: anomia
(superior temporal gyrus).

and verbs (Akinina et al., 2015) were preserved for each
patient’s personalized intraoperative protocol. This was
done in order to exclude the risk of false positive results
during intraoperative speech mapping.

Awake craniotomy was performed according to
the general safety guidelines for surgery (World Health
Organization, 2009) and following the specific guidelines for
awake neurosurgery (Kayama, 2012). Intraoperative testing
was performed under the asleep-awake-asleep protocol
with DES of cortical and subcortical sites in the awake state.
DES was administered according to the classical protocol
described by Berger and Ojemann (1992) and took into
account specific recommendations outlined by Szelényi
et al. (2010). While the neurolinguist and neuropsychologist
administered the naming test (one presenting the stimuli
and interacting with the patient, and the other completing
the protocol and monitoring the whole procedure),
the neurosurgeon performed electrical stimulation at the
sound of the beep (every 3 seconds) using a bipolar electrode
with tips separated by 5 mm. The direct current was delivered
in square wave pulses of 1 millisecond at 60 Hz. Current
amplitude varied across patients and ranged, on average,
from 2 to 6 mA. The individual stimulation intensity was
determined by a neurophysiologist based on the presence
of signs of epileptogenic activity in the electroencephalo-
gram’s signal. Stimulation sites were selected randomly,
although the neurosurgeon tried to avoid stimulating two
adjacent brain sites in succession in order to prevent epileptic
seizures. If stimulation resulted in a naming disturbance (as
evidenced by speech arrests, paraphasias, perseverations,
anomia, etc.), a sterile tag with an identifying number was
placed on the site. After a naming disturbance was detected,
stimuli presentation was paused and resumed as soon
as the patient had recovered and expressed readiness to
continue. When possible, each positive site was stimulated
at least three times for verification unless stimulation caused
epileptic activity in the brain. A brain area was considered
language positive if disturbance of naming performance
was observed in most of the stimulation trials, although
some areas showed variable outcomes. Eventually, only

unambiguous sites were kept and marked with the tags, and
the neurosurgeon tried to spare the identified sites during
tumor resection. As the resection progressed to the white
matter, spontaneous speech was elicited from the patient
continuously throughout the resection. The neurolinguist
and the neuropsychologist asked the patient to talk freely
on autobiographic topics (e.g., job, family, vacation, etc.)
and monitored the patient for language disturbances
during spontaneous speech. If disturbances were detected,
resection was stopped and subcortical pathways were
stimulated while the patient performed the naming test.
After the tumor’s functional boundaries were delineated this
way, both cortically and subcortically, the resection stopped
and the patient was put to sleep again. The number of test
runs varied from patient to patient from 1 to 4, or from
50 to 200 trials (with and without stimulation), depending
on the size of the exposed brain tissue, the state of the
patient, the ease of retrieval, etc. Thus, the total duration
of the intraoperative mapping procedure ranged from about
40 minutes to 4 hours. At the end of the resection, a digital
picture of the surgical cavity with all the identified language
sites (if any) was taken for subsequent analysis of speech
errors and their localization (see Figure 2 for an example).

Results

Intraoperative Mapping

Intraoperative mapping was successfully performed in
20 out of 23 patients. In three patients, epileptic seizures
and a semi-conscious state upon awakening prevented
the administration of the intraoperative protocol. Therefore,
data for these three patients were excluded from the subse-
quent analysis. The total number of electrical stimulations
for the remaining 20 patients constituted 1,758 stimulations
(mean number of stimulations per patient=92, SD =36,
ranging from 33 to 150). When the speech mapping pro-
cedure was performed, two patients out of twenty did not
show any clear language disturbances during stimulation;
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Table 2. Parameters and Outcome of Intraoperative Speech Mapping
Patient Intraoperative test Currency amplitude, mA Number of stimulations Number of positive language sites
1 actions n.a. 60 no clear language sites found
2 actions 4-5 75 1
3 objects 3.7-5 €8 S
4 objects 5-6 36 1
5 objects 2-5 104 2
6 actions 2-3 86 4
7 actions 2-3 34 2
8 objects n.a. 150 5
9 objects 2-4 76 6
10 actions 3 124 3
11 objects 8 134 1
12 actions 3-4 124 3
13 actions 4-5 134 2
14 objects 2-24 61 6
15 actions 3-5 95 6
16 actions 2.5-4.5 103 no clear language sites found
17 objects 5 n.a. 2
18 actions n.a. 104 7
19 actions 2-3.5 128 1
20 actions n.a. 97 6
Table 3. Localization of Positive Language Sites and Corresponding Errors
Number
Localization of positive Error type
language sites
lF.G (no EEEE laceian : 14 anomia, semantic paraphasia, unclear speech
within the IFG was determined)
frontal trlFG 2 anomia, circumlocution
oplFG 12 anomia, perseveration, delay
VvPrG 5 semantic paraphasia, sensations in the tongue
aSTG/mSTG 3 semantic paraphasia
temporal pSTG 3 anomia, phonological paraphasia
MTG 2 anomia, circumlocution
SLF 3 anomia, perseveration
subcortical AF 10 anomia, circumlocution, semantic paraphasia, perseveration,
unclear speech
not classified n.a. 7 anomia, semantic paraphasia, perseveration, delay
Note: IFG =inferior frontal gyrus, trlFG =pars triangularis, oplFG =pars opercularis, vPrG =ventral pre-central gyrus,

aSTG =anterior superior temporal gyrus, mSTG=middle superior temporal gyrus, pSTG = posterior superior temporal gyrus,
MTG =middle temporal gyrus, SLF =superior longitudinal fasciculus, AF =arcuate fasciculus.

the total number of positive language sites in other patients
constituted 61 sites (mean number of sites per patient=3.4,
SD=2, ranging from 1 to 7). The parameters of electrical
stimulation and outcome of intraoperative speech mapping
are presented in Table 2.

The locations of positive language sites were identified
by neurosurgeons and recorded by the neurolinguist/
neuropsychologist during the speech mapping procedure,
and were subsequently confirmed based on intraoperative
photographs. Taking into account the fact that the number
of data points for each localization site was often insufficient
for standard non-parametric analysis, and because of the
unbalanced number of patients with frontal vs. temporal

lobe resections, we report descriptive statistics based only
on the number of positive errors observed in each identified
brain region (Table 3) and the distribution of various error
types elicited in the two tasks (Table 4). Cortically, language
disturbances were observed in the inferior frontal gyrus
(pars triangularis and pars opercularis), ventral precentral
gyrus, superior temporal gyrus and middle temporal gyrus.
Subcortically, various types of language errors were elicited
at the stimulation of the arcuate fasciculus and the superior
longitudinal fasciculus, presumably. Seven positive language
sites were not identified anatomically with enough precision.

Language disturbances due to electrical stimulation
were classified into seven meaningful categories: anomia,
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Table 4. Frequency (in %) of Occurrence of Various Language Errors in the Two Tests
% of occurrences
Error type Definition object naming action naming Example
(n=33) (n=43)

anomia difficulty retrlgylng the target word, with 39.39 57.91
preserved ability to pronounce words

semantic paraphasia subsntutlgn of the target word with 18.18 13.95 hlppopotamus —
a semantically related one rhinoceros

unclear speech slurred, stuttered, or imprecisely articulated 3.03 1163
speech

. compulsive repetition of the same word

perseveration instead of the target word 6.06 11.63

circumlocution fe\ttempt 0 EEs01se the e I 3.03 4.65 sausage — we can eat it
in a roundabout way instead of naming it.

delay delayed naming of the target word 12.12 9.30

phonological phonemic epenthesis, omission, . ,

paraphasia substitution, metathesis, and repetition oo 289 RS = [Pl ene
a heterogeneous group of errors including

not classified reporting of strange sensat}ons, the use 12,12 18.60
of obscene language, or failure to register
error type

semantic paraphasia, unclear speech, perseveration, circum- Discussion

locution, delayed response, and phonological paraphasia
(see Table 4 for definitions of each error type). The most
commonly observed type of error in both object and action
naming tests was anomia (39.39% and 27.91%, respec-
tively), elicited at various cortical and subcortical sites.
Another frequently elicited error was semantic paraphasia
(18.18% and 13.95%, respectively). Anomia and semantic
paraphasia were observed more frequently during object
naming compared to action naming, while unclear speech
and perseverations were elicited more frequently during
action naming compared to object naming. However,
a chi-squared test did not reveal any statistically significant
differences between the number of errors in the two tasks
(anomia: x*=1.1, p=.3; semantic paraphasia: x*=0.2, p=_.6;
unclear speech: y’=1.8, p=.2; perseveration: x>=0.7, p=.4).
Other types of errors were observed with approximately
the same frequency.

Patient Outcome

In the immediate postoperative period (1-3 days after sur-
gery), all patients underwent another neuropsychological
assessment by the same neuropsychologist who performed
it preoperatively. Table 5 shows the comparison of the
results of patients’ neuropsychological assessments before
and after surgery. All patients were conventionally subdi-
vided into several groups based on the results of the neu-
ropsychological assessments depending on whether and to
what extent their language function had changed postop-
eratively: 1) unchanged, 2) slightly deteriorated, 3) deteri-
orated, and 4) improved. Out of the 75% of patients who
did not experience language problems preoperatively, 35%
of patients preserved their language function intact after
surgery, 25% of patients experienced mild language difficul-
ties, and 15% of patients developed some type of aphasia. In
20% of patients out of the 25% who experienced mild lan-
guage problems or were diagnosed with aphasia before sur-
gery, language deficits were aggravated, and only 1 person
(5%) showed a slight improvement postoperatively.

The results suggest that the developed object and action
naming tests are useful tools for intraoperative language
mapping. Our intraoperative data show that the tests have
allowed identification of positive language sites in 18 out
of 20 patients who underwent the mapping procedure.
There are several possible explanations for why posi-
tive language sites in the remaining two patients were not
revealed intraoperatively. Notably, one of these patients
(Patient #1) did not demonstrate language deficits postop-
eratively, suggesting that the intraoperative negative lan-
guage mapping in this case may reflect a greater individual
plasticity and the resulting distant relocation of language-
eloquent areas (for a detailed discussion of neural plastic-
ity in patients with brain tumors, see Duffau, 2005; 2014).
With regard to the other patient (Patient #16), she already
had some linguistic difficulties preoperatively, which were
slightly aggravated after surgery. This makes it impossible
to determine the exact reason of the negative intraopera-
tive language mapping in her case — long-term evaluation
of the language function is necessary.

When positive cortical sites were found, they were
most commonly localized in the inferior frontal gyrus (in
the opercular part, or in both the opercular and triangular
parts) and in the superior temporal gyrus. Subcortically,
stimulation of the arcuate fasciculus resulted in the most
instances of language disturbance. At first glance, this
perfectly matches traditional ideas about the inferior frontal
and superior temporal cortices and the arcuate fasciculus
connecting them as the major language substrate (Geswind,
1979). However, at the individual level, greater variability
of language-positive sites was observed. For example,
the ventral pre-central gyrus and middle temporal gyrus
were found to be relevant for language in some patients.
Also, inferior frontal and superior temporal regions were not
always responsive to stimulation. These findings are explained
by tumor-driven plasticity, and highlight the necessity
of individual language mapping before tumor resection.
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Table 5. Patient Outcome: Pre- and Postoperative Comparison

Neuropsychological

Patient Aphasia preoperatively Aphasia postoperatively outcome

1 No No Unchanged

2 No No Unchanged

3 No No Unchanged

4 No No Unchanged

5 No No Unchanged

6 No No Unchanged

7 No No Unchanged

8 No Mild acoustic-mnestic aphasia Slightly deteriorated
9 No Mild acoustic-mnestic aphasia Slightly deteriorated
10 No Mild efferent and afferent motor aphasia Slightly deteriorated
11 No Mild acoustic-mnestic and semantic aphasia Slightly deteriorated
12 No Mild dynamic aphasia Slightly deteriorated
13 NoO Efferent-motor aphgsia Withlelements of acous- Deteriorated

tic-mnestic

14 No Acoustic-mnestic aphasia with elements of motor Deteriorated

15 No Efferent-motor and acoustic-mnestic aphasia Deteriorated

17 Mild acoustic-mnestic aphasia Acoustic-mnestic aphasia Deteriorated

18 Efferent-motor aphasia with ele- Efferent-motor aphasia Deteriorated

ments of acoustic-mnestic
19 Efferent—motpr and agoustio— Efferent-motor and acoustig—mnestic aphasia + Deteriorated
mnestic aphasia dysarthria

20 Motor aphasia with elements of Acoustic-mnestic aphasia with elements of motor Improved

acoustic-mnestic

The qualitative analysis of errors produced
by the patients intraoperatively during both object
naming and action naming tests shows that in most
cases DES disturbed a word’s lexical access, and not
its motor realization. Despite being able to produce
the preambles (Eto ‘This is’/ Tut ‘Here’), patients most
frequently were unable to come up with a target word
(anomia) or replaced it with another irrelevant word
(paraphasia). Thus, the developed tests are likely to target
not just the motor aspects of language production (seen
as a speech arrest), but rather a specific linguistic process
related to word retrieval.

Regarding postoperative language outcomes, intraop-
erative mapping with the help of the object and action
naming tests has allowed 7 out of 15 patients who did not
have signs of aphasia preoperatively to retain the same
language status postoperatively; 5 patients showed
elements of aphasia and 3 patients demonstrated clear
aphasic symptoms after the operation. Overall, patients
were less likely to experience serious language problems
after surgery provided that they did not have linguistic
deficits preoperatively. However, in some patients, a deteri-
oration of language was observed. Such transient deterio-
ration has been previously reported for the acute postop-
erative stage and attributed to local swelling of the brain
tissue; it usually resolves a few months after the operation
(e.g., Duffau et al.,, 2002, 2003). As for the patients who
already had preoperative aphasia or showed some elements
of language dysfunction, our data suggest that it is unlikely
that their language deficits were going to be resolved after

surgery, at least in the acute period. The lack of long-term
neuropsychological and language assessments similar
to what the patients underwent before and immediately
after surgery constitutes the main limitation of the current
study. Moreover, a small and very heterogeneous patient
sample (different glioma types and grades, different tumor
localization, etc.) does not permit for conclusive general-
izations at this point. More balanced and homogeneous
patient groups are required to address the comparison
of patients’ pre- and postoperative performance, as well
as the question of the neural substrate for noun versus verb
production.

Despite these limitations, the preliminary findings
of the present study demonstrate the sensitivity of the
designed tests in combination with DES for mapping
language-relevant cortical and subcortical sites, and
highlight intraoperative relevance and value not only
of object naming tasks, but also action naming tasks.
Using these tests, we identified positive language sites
in 18 out of 20 patients intraoperatively. The individual
topography of these sites reflects tumor-driven plasticity
and stresses the necessity of intraoperative language
mapping. The two (psycho)linguistically matched object
and action naming tests represent the first attempt at a
methodologically controlled intraoperative testing
of the language function in Russian-speaking patients
during awake brain surgery. Test materials, preoperative
and intraoperative protocols and testing instructions
are freely available online for further clinical use and
verification.
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Annotanus. VIHTpaonepannoHHoe GYHKIMOHAIBHOE KapTUPOBaHIe TOJIOBHOTO MO3Ta C IOMOIIBI0 37IEKTPUYECKOI CTUMY-
JALUY CTAHOBUTCS 30/I0TBIM CTaH/JAPTOM HelfpOXMPYPIUIECKOTO JIedeHNs, TIPU3BaHHbIM CHUSUTD BePOATHOCTb HeoOpaTu-
MOTO ITOCTOIEPAI[IOHHOTO (PYHKI[MOHAILHOTO AepUIITA Y ALIMEHTOB C OITYXOJIbI0 TOJIOBHOTO MO3Ta, HaXO/A1lelics B PyHK-
IIMIOHA/IbHO 3HAYMMBbIX 30HaX VJIM HpuIeraolieli K HUM. Tak Kak cllocOOHOCTb TOBOPUTD U OHVMMATD OKPYXXAIOIINX MMeeT
OTPOMHOE 3HaueHe B )KU3HM TI000TO YeTI0BeKa, peub ABJIAETCA OHON 13 Harboslee 4acTo KapTUpyeMbIx GpyHKImit. OfHako
CTaHJAPTU3MPOBAHHbBIE IVMHIBUCTUYECKIE IIPOTOKOIBI, IPUTOHbIE /I MHTPAOIIePallOHHOTO YICIIO/Ib30BAHMA, IO CUX ITOP
OCTAIOTCs HEMHOTOYMCIEHHBIMHU. B HacToAIleM MCCIeOBaHMM MBI IPeCTaB/sAeM IIepBblii PYCCKOA3BIYHbINM CTaHLAPTH-
3MPOBAHHBIN TECT Ha HasblBaHMeE [/ MHTPAONEPAlIMOHHOTO KapPTMPOBAHNSA MTOPOX/EHNUA CYLIeCTBUTENbHBIX U [TIar0I0B
BO BpeMs HeJpOXMPYPIUIECKUX OIepanuii ¢ mpobyxaeHyeM. IIpu paspaboTke TecTa Mbl OMPATNCh Ha MMEIOIIUECs COBpe-
MeHHBIe (IICHXO)IMHIBUCTIYECKe 3HAaHMA, a TAK)Ke YIUTHIBAIN METOMYECKIe TPeOOBaHMA K TECTY, CBA3aHHbBIE C IIPOBe-
TeHUeM 37IeKTPOCTUMYIALMMA. JJaHHBIN TecT ObUI KIMHIYEeCKM apo6UpoBaH Ha BEIGOpKe 13 23 MAI[eHTOB, KOTOPBIM Oblna
MOKa3aHa KPaHIMOTOMUSA B CO3HaHMMU. PesynbTaThl MCIIOMb30BAHNA TECTa BO BpeMs Ollepaliuy Ha GoHe STeKTPOCTUMYIIA-
IIVJ MO3Ta ITOKA3a/IM, YTO TeCT SIB/IAETCS NPUTONHBIM /I MHTPAONEePAI[IOHHOTO KaPTUPOBAHNUA PeUeBbIX 30H KaK B KOp-
THUKA/IbHBIX, TaK M B CyOKOPTUKAIbHBIX CTPYKTypax. [IpoBefieHHOE BO BpeMs Ollepaliuy TeCTUPOBaHMe O3BOMNIIO YHAIUTDh
06N pPHBIE YIACTKY OMYXOJIM, TIPY STOM COXPaHMB CHOCOOHOCTD K IIOHMMAHMIO ¥ TIOPOX/EHNIO Pedl Y OOMBIINHCTBA TIPO-
TeCTHMPOBAHHBIX ITAllMeHTOB. Bce MaTepyasl U IIPOTOKOIBI 1A TECTMPOBAHNUSA HAXOMATCA B CBOOOIHOM JIOCTYIIe OHJIANH.

KonrakrHaa madopmanua: Onbra Bukroposna [Iparoit, odragoy@hse.ru, 105066 Mocksa, yin. Crapas bacmanHas, 21/4;
Amnna Burampesna Kpabuc, anna.lukyanchenko@gmail.com; Bamepust Augpeesna Tonkadesa, tolkacheva.valeria@gmail.com;

Csetnana bopncosHa byxmna, sbuklina@nsi.ru.

Poccuiickinin >xypHan KOrHUTUBHON HayKK nekabpb 2016, Tom 3, Ne 4 www.cogjournal.ru

14


http://www.cogjournal.ru/
https://www.hse.ru/neuroling/research/neurosurgery
mailto:odragoy%40hse.ru?subject=
mailto:anna.lukyanchenko%40gmail.com?subject=
mailto:tolkacheva.valeria%40gmail.com?subject=
mailto:sbuklina%40nsi.ru?subject=

0O.B. Oparoi n gp. Pycckuii nHTpaonepaLoHHbIN TECT Ha Ha3blBaHWE

KiroueBble cnoBa: HasbIBaHNUe, QPYHKIMOHATbHOE KAPTUPOBAHME PeYN, OLEPAst ¢ IPOOYXKAeHIeM, J/IeKTpUIecKast CTU-
MYIALYA MO3Ta, OITyXO/Ib TOJIOBHOTO MO3Ta, CYIeCTBUTENbHbIE, I7IarO/IbI

© 2016 Osmnbra BukroposHa [lparoii, AuHa Butanbesua Kpabuc, Banepust Auppeena Tonkauesa, CBetmaHa BopucosHa
byknuna. JlaHHaA cTaTha JocTymHa 1o junensuy Creative Commons “Attribution” («ATpubyumsar») 4.0. BcemupHasd,
COT/IACHO KOTOPOII BO3MOYXHO HEOTPaHMYEHHOE PACIPOCTPaHEeHNE U BOCIIPOM3BELEHIE ITON CTAThU HA TOOBIX HOCUTEISAX
IOpY YCIOBUM YKa3aHMs aBTOPOB M CCBUIKM Ha MCXOLHYIO ITyOITMKAIL[MIO CTaThb/l B JAHHOM >XYPHale B COOTBETCTBUU
¢ KaHOHaMJ Hay9HOTO LIUTUPOBAHMUA.

Brarogapuocrn. Msl BeIpaxkaeM 671aroZapHOCTb BCeM MalieHTaM, KOTOPbIe yY4acTBOBA/IN B allpoOaIiy JAHHOTO TeCTa.
Ota pabora He COCTOATACH Obl 6€3 y4acTust HellPOXMPYProB, aHECTE3UOIOrOB, IMEKTPOPUINOIOTOB U COMPOBOXKIAI0-
IIero MeINLMHCKOTO IepcoHana HammoHanbHOTO HayYHO-IMPaKTUYECKOTO LIEHTPA HEMPOXMPYPIUM MMEHM aKafleMIKa

H.H. Bypgenxo.

CraTbs mocTymnmia B pefakuuio 16 Hos6pst 2016 r.

BBenenne

VHTpaonepanioHHOe KapTUpPOBaHME CEHCOMOTOPHBIX
U KOTHUTUBHBIX (QYHKIVII C IIOMOIIBIO MeTOfja 3JIeK-
TPUYECKON CTUMY/IALUYU TOJIOBHOTO MO3Ta ABJIAETCA CO-
BPEMEHHbIM CTaH[JapTOM XUPYPTUYECKOTO JIeYeHUA
BHyTpuMO3roBsix omyxoneit (Bello et al., 2006; Bertani
et al., 2009; Duffau, 2007; Garrett et al., 2012). ITpoue-
Zypa MOXeT OCYIIeCTB/IATbCA COITIACHO IIPOTOKONY COH-
-6oxpcrBoBanme-cou (anen. — asleep-awake-asleep), kor-
Ia CHavyaja IalMeHT HaXOJUTCS B COCTOSIHMM HapKo3a
I OCYILIeCTBIICHUA XUPYPTUUECKOTO MOCTYIa K MO3-
Iy, 3aTeM IPOBOANUTCA (YHKIMOHATIbHOE KapTUPOBa-
HIUe B COCTOSHMM GOIPCTBOBAHMsI, MOC/TE Yero HAapKO3
(wmu cemanysi) BO30OOHOB/ISIETCSI HA BpeMs 3aKPBITUS
paHBl ¥ 3aBeplleHNs OIepalMi, WIX IPYU MOCTOSIHHOM
6onpcTBOBaHMY (KOT/jA TAL[MEHT HAXOOUTCS B CO3HAHUMU
IIOf, BO3MENCTBMEM MECTHOJ aHeCTe3UMM Ha IIPOTSIKe-
HUM BCell omeparuu). B oboux crydasx sgekTpudeckas
CTUMYNIALUA MO3Ta IpPVMEHSETCSA Ha JTale BBINOJIHe-
HUA NaIMeHTaMU CIIeNMaJbHBbIX 3aJaHUIl Ha OLEHKY UX
KOTHUTMBHBIX I CEHCOMOTOPHBIX QYHKIMIL. BpemeHnHoe
HapylleH)e BBIIOTHEHN 3afjaHMA BO BpeMsA CTUMYILA-
L[MU PacCMaTpPUBAETCs KaK CBUJIETENIBCTBO BOBJIEYEHHO-
CTU CTUMY/IMPYEMOTO y4acTKa MO3ra B OCYIeCTBICHUU
Kaprupyemoit ¢yHkuuu. Ilomo6Hble (QYHKIMOHANTBHO
3HaunMble (aHen. — eloquent) 30HBI IO BO3MOXXHOCTH
OCTaBJIAIOT HETPOHYTBIMU IIPM [a/bHeNIIeM yHAaleHUU
OIyX0/Mu BO M36eXaHMe MOC/IeONePALYIOHHOTO PYHKIIN-
oHanbHOrO meduuuta. B oTIMume ot moomepanuMoHHOI
NoKaMM3aLuy (PYHKIMOHAIPHO 3HAYMMBIX 30H C IIOMO-
IbI0 MeTOHa (PYHKIMOHAIbHON MarHUTHO-Pe30HAHCHOM
tomorpaduu (¢MPT), snexTpudeckas CTUMYIALNUA MO3-
ra MOXKeT MIPOBOAUTBCS MHTPAOIEPALMOHHO /ISl pasrpa-
HUYEHUs MO3TOBbIX 30H, COXPAaHHOCTb KOTOPBIX SIB/ISIETCS
HEeOOXO[MMBIM YCIOBMEM HJIsI OCYIIeCTBICHNUsS OIpefe-
JIeHHON (QYHKIUY, U 30H, KOTOPbIe OTPaXKaloT KOAKTVBa-
IIMI0 M KOTOPbIE MOTYT OBITb yZja/eHbl 6e3 HeoOpaTUMBbIX
mepunnrtoB (Chang et al.,, 2015; Roux et al., 2003). Bo-
jlee TOTO, 9JEeKTpUUYecKas CTUMY/IALMSA MO3BOJLAET IIPO-
U3BOAUTH QYHKIVOHAIbHOE KapTUPOBaHMe KaK B CepOM
BelljeCTBe, TaK U B 6eIOM BellecTBe, B TO BpeMsI KaK JIO-
Kajm3anuA QyHKLIMOHATBHO 3HAYMMBIX 30H B CTPYKTYpax
6emoro BemiecTBa ¢ moMoIpio Meroga GMPT 3aTpy/iHEHA
(Rostrup et al., 2000; Wise et al., 2004).

Peub siBysieTcsi OFHOI 13 HambosIee 4acTo KapTupye-
MBbIX (PYHKI[WIT BO BpeMs OIlepalinii ¢ IpoOy>KeHIeM, TaK
KaK OITYXO/IM TOJIOBHOTO MO3Ia YaCTO PACIIONAranTcs 6/1ms
obracreit, BOB/IEYEHHBIX B A3BIKOBYI0 06padorky (Duffau,
2007; Tonn, 2007), a yTpaTa pe4eBoii pyHKIMM MMeeT OTPOM-
HOe HeraTMBHOeE B/IMAHIE Ha >ku3Hb yemoBeka (Code et al.,
1999; Vickers, 2010). B cBoeit ocHOBomOMaramieit pabore
OpKeMaHH ITOKasaJl, YTO 30HbI, BOB/IEYE€HHbIE B 00PabOTKy
pedit, He OTPaHMYMBAIOTCSA JIMIIb OOIIETPU3HAHHON HepH-
CIIbBUEBOI! 0O/IACTDIO, @ PACIIPOCTPAHAIOTCS Ha Gortee 06-
IIVPHBII MO3TOBOIL CyOCTparT, BKII0Yasi CyOKOPTUKA/IbHBIE
nposopsue mytu (Ojemann, 1979). Ilocnenyromye pabo-
ThI IPOfIEMOHCTPUPOBA/IY BBICOKYIO MHAMBUAYAIbHYIO Ba-
prabe/IbHOCTD pelpeseHTalil pedeBbIX (PYHKIWIT B MO3Te
(Bizzi, 2009). B cBsA3M ¢ 5TMM KapTHpOBaHMe pedeBoil QyHK-
LUM C HOMOINBI0 /IEKTPUYECKON CTUMY/LSILMM BO BpeMs
omepanuit ¢ mpobyxueHneM nMeeT 6OIbIIOe KIVHITIECKOe
3HAYeHNe, TaK KaK [I03BOJLIET BBIABUTDH IPAHUIIBI (PYHKIH-
OHa/IbHO 6e30IaCHOI Pe3eKLUM OIYXOMU C BBICOKOII CTe-
IEHbI0 TOYHOCTM [JIs1 KKJOTO OTHENbHOIO IMAaIMeHTa.
CyIecTByI0OT KIMHNMYECKVe [aHHbIE, CBUETE/IbCTBYIONINE
0 TOM, UTO MCIIOIb30BAHIE METOfA NIEKTPOCTUMY/LALOH-
HOTO KapTHPOBAHMS MPUBOANUT K 3HAYUTEIBHO MEHBIIEMY
KOJIMYECTBY C/Iy4IaeB IOC/IE0IIEPALIIOHHOTO PeueBoro fedu-
muta (Duffau, 2005; Peruzzi et al., 2011; Sacko et al., 2011).

Ha mpotsixeHnu J0aroro BpeMeHn Harbosiee pacpo-
CTpaHEeHHBIMI 3a[aHVAMM [/Is1 MHTPAOIIEPAL[IOHHOTO Kap-
TUPOBAHUsI Peur SIB/LUIMCHh TECT Ha Ha3bIBaHUE 0OBEKTOB
u cuer (Bertani et al., 2009; Duffau, 2005; Metz-Lutz et al.,
1991; Ojemann et al., 1989). Cuer sAB/IA€TCA IPUMEPOM aB-
TOMATU3UPOBAHHOI Pedr, KOTOpasi OT/IMIAETCST OT OObIY-
HOJI Pa3sBEpHYTOM, WM TPOIO3ULMOHAIBHON, peur Kak
C TOYKM 3peHMs] IICUXOMOTMYECKMX MEXaHU3MOB, TaK
U C TOYKM 3peHMs pempeseHTanmii B Mosre (Van Lancker
Sidtis et al., 2009; Van Lancker Sidtis et al., 2003). Hanpo-
TUB, TeCT Ha HAa3bIBAaHNE SB/IAETCA 0OJiee MMOAXOMAIIUM
I KapTUPOBAHMS MOSTOBOTO CyOCTpaTa, yIacTBYIOLETO
B pedeBoit o6pabotke (Brennan et al.,, 2007). HasbiBaHnue,
WM TOPOXJeHNe CJIOB 110 PUCYHKY, SIBSIETCS AMHAMMY-
HBIM ¥ MHOTOCTYIIEHYATbIM pedeBbIM nporeccoM. Cormac-
HO 00LIeNPYHATOI MOfenu eKcudeckoro focryma (Levelt,
1989; Levelt et al., 1999), usBnedyenue croBa HaYMHAETCS
C KOHIIeNTyamu3anyy (aKTUBALMY KOHIIEITa, OfIeXXallje-
O Ha3bIBAHMIO), 32 KOTOPOI ClIeflyeT TeKCMIEeCKMi BhI6Op
u Mop¢oriornyeckas KOIMPOBKA, B Pe3y/IbTaTe 4ero povc-
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XO[UT aKTMBALMA JIeMMBI (pelpe3eHTalny B MEHTa/IbHOM
JIEKCUKOHE, KOTOPas COAepKUT MHPOPMALUIO O 3HAYCHUN
U 'paMMaTIYeCKUX XapaKTepUCTHUKAaX C/I0Ba); Ha (puHaIb-
HOJ CTafyy MIPOMCXOAUT POHeTIIecKasa KONUPOBKa C/IOBA.
ITOT pe3y/nbTaT IEKCMIECKOTO IOCTYIIA UCTIONb3yeTCs LA
HOCTPOEHMI MOTOPHOTO IUTaHa U apTUKY/LALNY C/IoBa. BeI-
IIeNepevic/IeHHble CTaiuy ABJIAI0TCA OCHOBHBIMU COCTaB-
JIAIOIVIMU IIPOIIeCCa eCTECTBEHHOTO IIOPOXKEHUSA pedn.
Hecmotpst Ha TO, 4TO OBUIM IPENIPUHATH HOMBITKI Pa3-
paboTaTh 6osiee KOMIUIEKCHYIO MHTpPAOIllepallMOHHYIO0 0a-
Tapel0 TeCTOB [/Isl BBIAB/ICHNs PEYeBBIX 30H, KOTOpast ObI
yuauThiBaia 6osee crenyUIHbIE ACIEKTH MOPOXKEHUs
u nounmanust peun (Coello et al., 2013; Papagno et al., 2012;
Polczynska, 2009; de Witte et al., 2015), TecT Ha Ha3bIBaHUe
00bEKTOB TIPOJO/DKAET OCTABATHCS 30/I0TBIM CTAaHAAPTOM
B KapTUPOBAHUM pPeuy BO BpeMs HelpOXMPYpPrUYecKyx
omepaumii ¢ mpobyXaeHneM B CUIY IIPOCTOTHI IIPOL{EAYPBI
€ro JCIIO/Ib30BaHMA U B CUITY TOTO, YTO €r0 BBIITOJTHEHNIE 3a-
TparuBaeT MHOIVIE IIPOLIeCChI, XapaKTepHbIe [/ eCTeCTBEH-
Horo nopoxpenns peun (Chang et al., 2015).

HecMoTps Ha IIMPOKOe MCIO/Ib30BaHIe TeCTOB Ha Ha-
3bIBaHME B HEMIPOXMPYPIMIECKON IIPAaKTUKE B Pa3HBIX CTpPa-
HaX MMpA, OOJIBIINHCTBO TaKUX TECTOB IO IPEVMYIECTBY
SBJIAIOTCS HEHOPMMPOBAHHBIMIY U IIpeJHA3HAYeHHBIMY /I
Y3KOT'O MCIO/Ib30BAHNUA BHYTPU OIIPefie/IeHHOTO MeJMIIVH-
CKOTO yupexpeHNsA. VICKIo4eHMe COCTaBIAIOT JIMIIb He-
CKOJIBKO MMEIOIIXCS TeCTOB (I10 KpalfHell Mepe, OIMCAHHbIX
B JINTEPATypPe), HOPMIPOBAHHBIX Ha BbIOOPKe HEBPOJIOTIYe-
CKI 3[I0POBBIX JIFOfIelt U anpoOMpPOBAHHBIX Ha KIIMHIYECKO
BBIOOpKe: CTaHAPTU3MPOBAHHBII TO/UTAHACKII MHTpaoIIe-
paLMOHHBIN MMHTBHUCTHYecKNiT TpoTokon (de Witte et al.,
2015) ¥ UTATbAHCKUI TECT HA Ha3bIBaHME OOBEKTOB I Jieii-
crBuit (Rofes, de Aguiar, Miceli, 2015). Crangaprusarys
TecTa MeeT 6OJIblIoe 3HAUeHMe IS IPABIIBHON OL[eHKI
peakuuy IaIJeHTOB BO BpeMs MHTPAOIIEPalliOHHOTO Te-
crupoBanust. Harpumep, gacTo n3obpaskeHne MOXXeT IMEThb
KaK [JOMMHAHTHYIO, TaK 1 HECKOJIBKO CYOJOMIHAHTHBIX HO-
MVHALWI, IpUYeM BCe U3 HUX MOTYT ABJIATBCA IIpUeMIIe-
MBIMI C/IOBECHBIMY 0003HAYEHVAMM /IS JAaHHOTO PUCYHKA.
[Tponenypa cTaHfapTU3aLNY CTUMYIOB IIOMOTaeT BBIABUTD
6oree 1 MeHee BepOSITHbIe HOMUHAIIUM IS KQXKJOTO KOH-
KPETHOTO M300paKeHNsI C Le/IbI0 PASTPAHUYUTD [IPABUIIb-
Hble 1 oummbOouHble OTBeThl (mapadasuy) MALMEHTOB BO
BpeM: BBIIIOTHEHN A TecTa (HalpuMep, HOMVHALINY <KaKTyC»
WIV «pacTeHMe» SBJIAIOTCS IPUeMIeMbIMIL [/ U3006pake-
HISA KaKTyca, B TO BpeMsA KaK HOMUHAIINA «po3a» ABJLAETCA
Henoaxopsier). B maHHoi paboTe MbI IIPECTAB/IsAEM TEP-
BbIi CTAHJAPTU3MPOBAHHDIN MHTPAOIlEpallIOHHbIN TeCT Ha
HasbIBaHME Ha PYCCKOM sI3bIKe, KOTOPBII paspabaThBaics
KaK OT/IeNbHBIN CyOTecT KOMIIIEKCHON Pycckoit mHTpaorre-
PALOHHOI KOTHUTUBHOI 6aTapen TectoB. Co3faHIe Tako-
ro tecta OpUIO OOYCTIOB/IEHO KIMHMYECKON HOTPEOHOCTHIO
B CTaQH[APTU3MPOBAHHOM, (IICHXO)/IMHIBUCTUYECKU 0OOCHO-
BaHHOM, COBPEMEHHOM WHCTpPyMEHTe I KapTUpPOBaHUA
(GYHKUMY aKTyanusaluy CI0B BO BpeMs HepOXupyprude-
CKUIX OIIepaLuii C IPOOYXKAEHNEM Y PYCCKOSIBBIYHBIX MALV-
€HTOB C OITYXOJIbIO TOIOBHOTO MO3Ta’.

1 Tect Ha Ha3bIBaHMe OO'BEKTOB ¥ AEICTBUIL, IPECTABIEHHBIN B JAaHHOI
pabore, 6bUT CIIenManbHO paspaboTaH 1 AMPOOMPOBAH Ha MAI[IEHTaX

C OITyXOJISIMY TOIOBHOTO MO3Ta (I/IOMaMI1), OffHAKO Mbl HaJleeMcs,

4TO B GyAyIieM JaHHBIN TECT CMOXKET HAIITH IpUMeHeH e B paboTe

C IPYTUMM KIVHINYECKVIMY TOIY/IALVAMIL

Hecmorpst Ha TO, 9TO TecT Ha Ha3blBaHUE OOBEKTOB
AB/IAETCsI HanbojIee PacIpOCTPaHEHHBIM TECTOM Ha Hasbl-
BaHUe, HEMPOMMHIBUCTUYECKNE MCCIEHOBAHMS IIOKa3bl-
BAIOT, YTO HasbIBaHME OODBEKTOB U HasbIBaHUE JeliCTBUIL
(COOTBETCTBEHHO, MOPOXK/EHIE CYIIEeCTBUTEIbHBIX U ITIa-
TOJI0OB) MMEIOT JIMIIb YAaCTUYHO IIePeKpbIBAIOIINIICA Hell-
poHambHBII cyberpar (cM. 0630p B Vigliocco et al., 2011).
Tak, B psfie uccmefoBaHMil IPOLEMOHCTPUPOBAHO, YTO BU-
COYHasi JOJIsI JIEBOTO IOJIyIIApMsl 3afelicTBOBaHa B 6OJIb-
IIeli CTENeHN B TOPOXKIEHNUM CYILeCTBUTENBHBIX, a IOOHAs
mons — B mopoxkueHun rmaronos (Capitani et al., 2003;
Damasio, Tranel, 1993; Pillon, d' Honincthun, 2010; Shapiro,
Caramazza, 2003; Tyler et al., 2004; Zingeser, Berndt, 1990).
Tounas npypofa HabIIOfAEMOI AMCCOLMALNY O CUX HIOP
HensBectHa (cum. Shapiro, Caramazza, 2003; Vigliocco et al.,
2011), ogHako pacrpocTpaHeHa runotesa (Berlingeri et al.,
2008; Crepaldi et al., 2011; Faroqi-Shah, 2012), cormac-
HO KOTOPOJT IJIATO/BI OT/IMYAIOTCS OT CYILIEeCTBUTEIbHBIX
C TOYKU 3PeHIsT CEeMAHTIYECKIUX, CHHTAKCUIECKIX U flaXKe
(OHOIOTMYECKIX XapaKTEPUCTHUK, YTO 0OYC/IOBIMBAET pas-
HyI0 00pabOTKy 9THX 4acTeil pedn MO3roM. B wactHoCTH,
IPeAIOoNaraeTcs, YTO HasbIBaHMe [EIICTBUII aKTUBMPYeET He
TO/IBKO CaM IJIATOJI, HO U €r0 IMpeAyKaTHO-apIyMeHTHYIO
CTPYKTYpPY (TO eCTh BCIO aKTAaHTHYIO CTPYKTypy I/Iaroia
C TOJIHBIM HAOOPOM POJIelt 1 pedepeHTOB, HEOCPENCTBEH-
HO OTHOCAMIMXCA K FaHHOMY IJIarojy), YTO IIOpasyMe-
BaeT OOIBLIYIO CTElleHb IPAMMATUYECKON KOSUPOBKU II0
CpaBHEHMIO C HasblBaHUeM 00BekToB (Bastiaanse, Van
Zonneveld, 2004; Rofes, Spena, Miozzo, Fontanella, Miceli,
2015; Bnacosa, 2013). Hanpumep, r1aron «pe3aTb» MOXXeT
aKTUBMPOBATD POJIb aTeHCa U pedpepeHTa, KOTOPBII BBIITO-
HSET TAaHHOE JIeliCTBIE («IIOBAp»), ¥ POJIb TEMBI 1 0O'bEKTA,
HaJi KOTOPBIM OCYIIECTBIISIETCS JAHHOE JelicTBHe («xy1eh»).
B cBsi3M ¢ 3TMM HEKOTOpbIe MHTPAOIMEPAIOHHbIE TMHI-
Buctndeckue 6arapen (Bello et al,, 2006, 2007; Lubrano
et al., 2014; de Witte et al., 2015) IOIOMTHNUTENBHO BKIIIO-
YaIOT 3aflaHNe Ha Has3bIBaHMUe NEMCTBUIL C L[e/IbI0 BBISBUTD
crienmguyecKye rpaMMaTIdeckyie GYHKLUY I/IaT0/IOB M X
JIOKQ/IM3ALAIO B MOSTe.

ITpuHuMass  BBILIENEPEYNCIEHHBIE  COOOPaKEHNUs
BO BHIIMAHII€, MbI CO3/Ja/IU [IBA BI/IA TeCTa HAa Ha3bIBaHUE —
HasbIBaHMe OO'bEKTOB 1 Ha3bIBaAHME [EIICTBUI, KaXK/IbIN 13
KOTOPBIX HaIlpaB/IeH Ha CHeNV(PUIEeCKNII aclleKT pedeBoil
obpaborku. Tect Ha HasbiBaHUE OODBEKTOB (IIOPOXKAEHNUE
CYILLIeCTBUTE/IbHBIX) MMeeT LebI0 KAPTUPOBATh IIPENMY-
I[ECTBEHHO JIEKCUYECKIe TIPOLIECChI, a TECT Ha Ha3bIBaHUe
mericTBuil (IIOpOXK/IeHNe ITIar0I0B) VICIIONb3YeTCA /LA JO-
HOJTHUTE/IBHOTO KapTUPOBAHMS IPAMMATUIECKIX ACTIEKTOB
peun. Heo6xonmmo oTMeTUTD, 4T0 06a TecTa ObIIN cOATaH-
CUpPOBaHBI MeX[y COO0I C TOYKM 3peHNs HOPMATHUBHBIX
[apaMeTpPOB PUCYHKOB M UX HOMUHALMI (COOTBETCTBHUE
ClI0Ba PUCYHKY, CyOBEKTMBHASI BU3YaJbHAsl CIOXXHOCTD
PUCYHKa, 3HAKOMCTBO C OOBEKTOM/HEVICTBMEM, BO3PACT
YCBOEHMs, MPEACTABIUMOCTb C/IOBA, IPENCKA3yeMOCTh HO-
MMHAI[UM, 9aCTOTHOCTD CJIOBA I €T0 [/IMHA B corax). [Top-
pobHOe OODBsACHEHNE TOTO, KaK BBICUUTBIBAICA KaXK[bLil
HmapaMeTp, JOCTYIIHO Ha CTpaHuie 6asbl JaHHBIX PYCCKMX
IJIaTOJIOB M CYILeCTBUTENbHBIX: http://en.stimdb.ru/ (Akini-
na et al., 2014; Akinina et al., 2015).

[pu co3paHMy TeCTOB Ha HasbIBaHMe OOBEKTOB U JIEN-
CTBUIT MBI yIUTBIBA/IY METOAMYECKIIE OTPAHNIEHs, 06YCIIOB-
JICHHBIe HEITOCPEICTBEHHO IIPOLeyPOIt 3/IeKTPOCTIMYJLALIVIN,
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Tabnuua 1.  Oemorpacuyeckne gaHHble 1 TUM ONYXONN NaLMeHToB
E o5
235 © CreneHb N
Qs g Jlokanusauus onyxonu Tvin onyxonu (BO3) PeueBoli cTaTyc oo onepaumu
53 8 o
Tc @ C
1 29 ™ nobHas onuroacTpoumToma Il B HOpMe
2 55 ™ nobHas aHannacu4eckas onMroacTpoumToma I B HOpMe
g 49 ™ BUCO4YHO-TEMEHHAA onuroacTpoumToma 1111 B HOpMe
4 48 ™ BMCO4YHO-OCTPOBKOBAst onuroacTpoumToma I B HOpMeE
5 30 X BUCO4YHasA omdy3Haa onuroacTpoLmToma Il B HOpME
6 25 ™ nobHas aHannacu4eckas actpoumtoma I B HOpME
7 338 M nobHas ofmroacTpoumToma Il B HOpME
8 42 X BUCO4YHasA anbdysHas onuroactpoumToma I B HOpME
9 29 ™ BMCO4YHasA aHariiacu4eckas actpoumtoma Il B HOpMe
10 33 ™ nobHas acTpoyuToma I B HOpMe
11 32 X BMUCOYHasA o dysHaa actpoumutTomMa Il B HOpMeE
12 34 ™ nobHas onddysHaa actpoyuToma I B HOpMe
& 35 ™ nobHas aHannacu4eckas onMroacTpoLumToma I B HOpME
14 35 X BMCO4YHO-OCTPOBKOBAs o dysHas actpoumToma Il B HOpMe
15 34 X JNIOBHO-OCTPOBKOBast andysHas actpoumutToma [ B HOpMeE
aKyCTUKO-MHecTnYeckas adasus
16 45 X nobHas ONMrofgeHaporaMoma Il .
C aneMeHTamn 3 HepPEeHTHO-MOTOPHOM
17 46 M BM1COYHas onuroacTpoumToma Il nerkas akyCTMKo-MHecTu4eckast adasms
apPepeHTHO-MOTOPHas adhasns
18 39 X NIOBHO-TEMEHHas! onddysHaa actpouyutToma Il dbbep P ® .
C 3afleMeHTaMV akyCTUKO-MHECTUHECKOM
MOTOPHas 1 akyCTUKO-
19 48 X NobHas onuroacTpoumToma Il P Y
MHeCTu4eckas adpasus
MOTOpHas aasns
20 36 ™ NIOBHO-OCTPOBKOBAsA onuroacTpoumToma Il P ® .
C afeMeHTaMn aKyCTUKO-MHECTUHECKOM
21 28 X nobHas onuroacTpoumToma [ B HOpME
22 51 X nobHas o dysHasa onmrogeHapornMoma Il B HOpMe
23 50 X nobHas onuroacTpoumToma [l B HOpMeE

a TaKKe OOCTAHOBKOIL, B KOTOPOII IIPOBOIMTCS TeCTUPOBa-
Hye. IToMuMO TOro, 4TO paspaboTKa TECTOB I MHTPAOIIe-
PALIOHHOTO KapTUPOBAaHMA Peu I0/DKHA OCHOBBIBATbCS Ha
COBPEMEHHO IICUXO/IMHIBUCTUYECKOI TEOPUY, TECTHI JJOTDK-
HbI OBITb [JOCTATOYHO YYBCTBUTENBHBIMY [JI BBISB/ICHIS
(YHKI[VIOHA/IBHO 3HAYNMMBIX MOSTOBBIX 30H U OJHOBPEMEH-
HO TI03BOJIAIOIIVIMY OCYIIECTBUTD MaKCHMA/IbHYIO PE3eKIIIO
omyxomu (Rofes, 2012). Bosee Toro, B Le/six IpegoTBpalle-
HII HEBEPHOTO TOJIKOBAHMA Ppe3y/lIbTaTOB TecTa IIPOZON-
JKUTEIBHOCTD KaXKIOM TECTOBOI MPOOBI (BKIIOYas BpeMs
Ipe3eHTaLy CTYMYJIA 1 OTBeT IIallMieHTa) BO BpeMs MHTpa-
OIIEPaIIOHHOTO KapTUPOBaHMA He IO/DKHA IIPeBbIIIaTh 3-4
CeKyHIbI — VIMEHHO CTOJIBKO JUIUTCA 3(PeKT 37MeKTPOCTH-
myraym. HakoHel, TecTbl IO/DKHBI OBITh SpTOHOMIYHBIMU
U JIETKUMY B MCIOTIb30BAaHMM B OOCTAaHOBKE OIEPALMOHHO
KOMHATBI (HAampyMep, IO3BOJIATh OCYILECTB/IATh Habimofe-
HJI€ U PETMCTPALVIO OTBETOB B PeXKVMe PeaIbHOTO BpeMeHN,
He TpeOOBaTh HAIMYNMS IPOMO3IKOTO OOOPYOBAHNS U T.IL).

Mertop,

HNcnpiTyembre

B nepuop ¢ okts6pst 2014 r. mo aBryct 2016 I. TecT 66U KK~
HIMYECKY anpobMpoBaH Ha Tpymie 13 23 maleHToB (cpex-
Huit Bospact 38.5, SD =8.7, guama3oH Bo3pacTa: ot 25 1o 55;
11 >XeHIIMH), KOTOPbIM ObUIa IPOBEfEHa KPaHMOTOMMUS

B CO3HaHMM C WHTPAOIEPAlVIOHHBIM KapTUpPOBaHMEM
peun. Bce mauyeHTs! 6bUIN TIPABIIAMU M MOHOJIMHTBAMI,
IIL KOTOPBIX PYCCKUIL SI3BIK ObUI POGHBIM. Y BCeX Mali-
€HTOB OBUIN [UATHOCTMPOBAHBI OIIYXO/IU TOTIOBHOTO MO3-
ra (IIMOMBI, 37I0Ka4eCTBEHHOCTb IO IIKaje BcemupHOI
opraumsanuu sppaBooxpanenus (BO3): II-III), pacmono-
JKEHHBIE B JIEBOM IIOJIyIIAPMH B HETIOCPEACTBEHHOIT 611130-
CTU OT IIPEeAIONaraeMbix (YHKIMOHAIBHO 3HAYMMBIX 30H
(kak TpaBWIO, B HEPUCUIbBMEBON obmacTm). Y OBEHaf-
ATV MAIMEHTOB IJIMOMbI HaXOOV/INCh B HVDKHEN TOOHOI
USBWINHE, ¥ ABYX IALMEHTOB — B JIOOHO-BUCOYHBIX OT-
He/ax, y OGHOTO MalyeHTa — B JIOOHO-TEMEHHOM OTHeIIe,
y IATH — B BUCOYHOIL 107Ie, ¥ IByX — B BYCOYHO-OCTPOB-
KOBOIf 06/IaCTH U Y OFHOTO — B BUCOYHO-TEMEHHOI 06/1a-
ctu. [lemorpadudeckue n KIMHIUYECKNME XAPAKTEPUCTUKI
BCeX IAIMIEHTOB MpefCcTaByeHbl B Tabmuue 1. Bce manuen-
TBI OBUIM TIPOTECTUPOBAHBI U MPOOIIEpUpoBanbl B Haro-
HaJTbHOM HAy4HO-IIPAKTUYECKOM IIeHTpe HelpOXMpYprum
nmenn axkagemuka H.H. byppenxo, r. Mocksa. IIporokon
MHTPAOIIEPAL[IOHHOTO TeCTUPOBAHMUS OBUI OfOOpeH ITH-
4ecKMM KOMUTETOM IieHTpa. [lo omeparuu Bce MalMeHTH
IpOLUIM HEepPBUYHBIA OTOOP Ha OCHOBaHMU Pe3y/lIbTaTOB
OCMOTpa HeMPOXMPYPra, aHECTE3MO/IOTA U HEMPOIICUXOIIO-
ra. Ecin y manmeHTOB He 6510 06HAPYKEHO MEFUIITHCKIX
VTN TICMXOTIOTMYEeCKUX IIPOTUBOIIOKA3AHMIT NI MpOBefie-
HIUA KPAaHNOTOMMM B CO3HAHUU, C MAI[MeHTaMU IPOBOAM-
70ch moApobHOE cobecemoBaHme, BO BpeMsi KOTOPOTO UM
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TIIATEIBHO OOBACHSIICA KaXKIbII 9Tall npouenypsl. Ilocne
TOTO KaK OT NMAaLeHTOB ObUIO IOIy4eHO COITIacue Ha IIpo-
BeJleHIe KPaHMOTOMMM B CO3HAHMY, OHY ITPOXOJVIIN TIIa-
Te/IbHOE HeJPOIICHXOIOTNYeCKoe 00CTIe0BaHIe IO METOTY
A.P.JTypusa (JIypus, 1962) Ha mpeMeT COXPaHHOCTY OCHOB-
HBIX KOTHUTUBHBIX (yHKIMIL. [lo omepanuy y BoceMHazaLa-
TU NAL[MEHTOB Pedub ObUIa B HOPMe, Y TPeX IaleHTOB OblIa
obHapy)KeHa MOTOpHAas M aKyCTUKO-MHecTUdecKas aga-
3151, Y OFHOTO TalyeHTa ObUIa BBIAB/IEHA aKyCTUKO-MHe-
crudeckast adasus ¢ anmeMeHTaMu 3¢ ¢epeHTHO-MOTOPHOII
acpasym u 'y OFHOrO ImaryeHTa OblIa AUArHOCTYPOBAHA aKy-
CTMKO-MHecTi4ecKasA ada3ns (y BceX — B JIETKOJ CTEIIeHM).

Marepuan

CTuMyNIbHBII MaTepyMal i MHTPAOIEepalIOHHbIX Te-
CTOB Ha HasblBaHNe OOBEKTOB U IEVICTBUIT OTOMPANICS U3
HOPMATVMBHON 0a3bl PYCCKMX cymecTBuTenbHbIX (Aki-
nina et al., 2014) u rmaronos (Akinina et al., 2015). 9tu
6asbl JaHHBIX [IPEJCTAB/LIIOT HAOOP PUCYHKOB Pas/IMIHBIX
IpeIMETOB WIN JIEMICTBUIL, @ TaK)Ke MX BO3MOXXHBIX HO-
myHauuit. PUCYHKM ¥ HOMMHAUMYU ObUIM HOPMUPOBAHBI
IO pARY NCUXONVHIBACTUYECKUX IIApaMeTPOB, Ka>KMbIi
U3 KOTOpbIX 6bUT oljeHeH 100 HEBPOIOTMYECKI 3[OPOBbI-
MU HOCUTEIIAMU PYCCKOro sA3bIKa. C IIe/Iblo MaKCUMAaTbHO
OTPaHMYUTh BO3MOXXHOE KOTMYECTBO IIPABMU/IBHBIX OTBe-
TOB IIPY Ha3bIBAHUY PUCYHKOB BO BpeM: Ollepaliny, TOIb-
KO Te PUCYHKHU, [I/Is1 KOTOPBIX ObIIO IIOIy4eHO He Gorblie
YeThIpeX PasIUYAOIMXCsl HOMUHALWI, ObUIM BKIIOUEHDI
B IHTPAOIlepallMlOHHbIe TeCThI Ha Ha3bIBaHue. TaKkxe, 4To-
OBl OTPaHNYUTh CEMAHTUYECKYI0 BapuabelIbHOCTb MeX-
Iy OBYM: YacTAMU pedl, MBI VICIIO/Ib30BA/IU TOJIBKO C/IOBA
C KOHKPETHBIM 3Ha4yeHVeM, KOTOpbIe TOJpasyMeBaloT BO3-
MO>XHOCTb COBEpIIAaTh KakKoe-mubo [eiiCTBME: IJIarosbl
bu3nIeCcKOro FeCTBUA M OOBEKTHI, KOTOPBIMM MOXKHO
MaHUITyMpoBaTh. Kaxpplit Tect Bkmoyan 50 CTUMYIb-
HBIX TPO6 (PUCYHKOB M COOTBETCTBYIOLIMX HOMUHALIMIL
cM. pucyHok 1 mrs mpumepa). IIpobsr 6pitn cbamancu-
poBaHBI TakuM 06pasoM, 4ToObI 06a Tecra (HasbIBaHUe
OOBEKTOB U HasblBaHMe HeiCTBUII) ObUIM MaKCUMaJbHO
COIIOCTaBMMBI IO ITapaMeTpaM PUCYHKOB ¥ HOMUHAIWIL.
Tax, mpu ypoBHe 3HauUMMOCTH p <.05, ABYXBBIOOPOYHBI
t-TecT Yamda He OOHAPY)XII CTATHCTUYECKON PasHUIIBI
MexX[y IpobaMu B TeCTe Ha Ha3bIBaHME 0OBEKTOB I B TECTe
Ha Ha3blBaHUeE NEVCTBUI HM [l TIApaMETPOB PUCYHKOB
(cooTBeTcTBHE CTIOBa PUCYHKY: £(90.4) =0.01, p=.99; cy6n-
eKTUBHasA C/IOXKHOCTD: £(86.4)=1.3, p=.17; 3HaKOMCTBO
¢ xoHenrtoM: £(91.2)=1.4, p=.16), HU W11 IapaMeTpPOB
HOMMHaIMI1 (Bo3pacT ycBoeHus: £(96.6) =1.6, p = .1; mpen-
CTaBMMOCTD: $(67.1)=-1.8, p=.08; mpenckasyeMoCcTb HO-
MuyHany: £(69.5) = 1.7, p=.1; yactoTa cnosa: £(56.7) =—1.3,
p=.2;umHa B cnorax: £(91.8) =-1.6, p=.1). Bce TecToBbIC
Marepuasbl (CIMCKY MPO6 ¢ COOTBETCTBYIOLIMMIL IIapaMe-
TpaMy; MHTPaoIepalyiOHHbIe IPOTOKOJIBI; 3aIIPOTPAMMI-
pOBaHHbIE, TOTOBBIE /IS IPE3eHTALINY, TECTHI) Pa3MellleHbI
B CBOOOJIHOM JIOCTYyIIe OHJIaliH. ABTOpPBI BBIPKAIOT Ha-
IeXJLy, 9TO JAHHbIE TeCThI OYAYT B Ha/IbHEIIIEM UCIIOIb30-
BaThCs B 60JTee MIPOKOIT KIMHIIECKOI TPAKTHKE.

IIpouenypa

TectupoBaHye OCYyIIeCTB/IA/IOCh B fIBA 3Tama: 10 Olepa-
LIUM ¥ BO BpeMs Oollepalui ¢ IpobyxueHneM. Berbop Tecta
(HaspiBaHMe OODEKTOB WM [EVCTBUIT) /I MHTPAOIEpa-

PucyHok 1. [1pumepbl pUCYHKOB, NCMNONBb30BaHHbIX B TECTaX
Ha Ha3blBaHVe 06beKToB (A) 1 gencteni (b)

[[MOHHOTO KapTUPOBAHWSI PeuM 3aBUCeN OT JTOKaINM3aLUN
OIIyXO/IM. YINTHIBAS CYI[eCTBYIOIYE SKCIIEPUMEHTAIbHbIE
JaHHBIE, CBUIETEIbCTBYIOLIIE O TOM, YTO MAI[EHTBI C II0-
PaXEeHUAMIU B TOOHOI [{O/I€ CUCTEMATNIECKI UCIIBITHIBAIOT
6o7bllle TPYRHOCTEN C MOPOXKAEHMEM [JIar0/IOB, HEXeNn
CYI[eCTBUTE/IbHBIX, d MAI[MEHTBl C MOPAKEHUSIMU B BU-
COYHOIT [{0/Ie VICIBITHIBAIOT OOJIbIIe TPYZHOCTEN C Cylije-
cTBUTENbHBIMU, Hexxenu ¢ rraronmamu (Chen, Bates, 1998;
Damasio, Tranel, 1993; Shapiro, Caramazza, 2003), Tecr
Ha Has3bIBaHIIe [AeICTBUII IPebsIBIISICS MALMEHTaM C OILy-
XOJIBIO0 B JIOOHBIX OTHENIAX, B TO BpeMs KaK TeCT Ha Ha3bl-
BaHMe 0ObEKTOB IIPENbAB/IICA HMALIIEHTaM C OIIYXOJIbIO,
PAacCIIONIOXKEHHOIT IPENMYIIIECTBEHHO B BCOYHBIX OT/E/IaX.

JloomepantoHHOE TeCTUPOBaHME MALMEHTOB IIPOBO-
IMIoch 3a 1-3 [HA IO omepaumu [jist TOTO, YTOOBI IAIfy-
€HT MOT O3HAKOMUTbCSI C IIPOLIEAYPOII BBIIIOTHEHMS TECTa,
a TaK)Xe YTOOBI BBLIBUTD TPY/AHbIE /st HA3bIBAHUS PUCYH-
KU [/ K&XX[I0TO OT/e/IbHOTO MalnueHTa. [larueHTy mpeas-
ABJISICSL Habop 13 50 uepHO-OeIbIX PUCYHKOB 0ObEKTOB
WIN JBeICTBUIL Ha [AeCATUI0MIMOBOM IIaHLIETE, KOTOPbII
pacmornarancsi Ha KOM(POPTHOM PACCTOSIHUM [JISI KaXKIO-
ro manueHTa. PUCYHKM IpPEeXDbsBIINCD aBTOMATUYECKN
OfMH 3a ApyruM B QopmaTe Bupeo-aiia (cosgaHHOTO
B iMovie 10.1.3) ¢ unTepBanoMm 3 cexyHpnbl. IIpenbsasie-
HMIO K&K/[OTO PUCYHKa BCer/fja IIPefIIeCTBOBA 3BYKOBOII
curHan (gacrora 400 I'n, mmmrenbHOCTH 0.5 CEKyH[BI).
B 1110601t MOMEHT IIpefbsABIEHNs TECTa MOXHO ObITIO OCTa-
HOBUTbCA (HAmpyuMep, KOTHa MALEHT OTBIIEKAICS WIN
MCTOLLA/ICST) WM BEPHYThCs K Ooree panuuM mpobam. [Ta-
[VIEHTHI JO/DKHBI OBUIN OTBEYATh Ha BOIPOC: «IT0 1306pa-
JKEHO Ha PUCYHKe?» (/s Ha3bIBaHUs 00beKTOB) min «Ito
JeaeT Tepoil WIM repou Ha PUCYHKe?» (I Ha3bIBaHUS
HeiCTBUIL), UCHIONB3Ys pasy: «3ITo ...» (A1 06BEKTOB)
u «Tyr...» (ma gevicTsmit). Ilogo6Has nponexypa npuso-
AW K IOPOXKAEHUIO CYILeCTBUTENbHBIX B UMEHNTETbHOM
nagexe (Hampumep, «9To KaKTyc») U ITIaTOJIOB B TpeTbeM
JIMIie HAaCTOAILIero BpeMeHM (Hampumep, «TyT TaHIYIOT»).
o omepanuy TecT Ha HasblBaHME IOBTODSJICS OBa pasa
I/ TOTO, YTOOBI OTOOPATH TOMBKO OFHO3HAUHBIE IPOOBI
(TO ecTb Ha3BaHHBIE IIPABIJIBHO 004 pasa) U TOJIbKO Te PU-
CYHKU, HOMUHALVSI KOTOPBIX COOTBETCTBYET BO3MOXKHBIM
HOMMHALVSAM B 6ase pycckux cyujectButenbHbix (Akinina
et al., 2014) u rnaronos (Akinina et al., 2015) s uHTpa-
OIIEPAI[IOHHOTO MHAVBUAYAIUSIPOBAHHOTO IIPOTOKO/IA
KaXXZIOTO IareHTa. [laHHas mpolefypa IPOBOANIACH IS
TOTO, YTOOBI YMEHBIINTb KOTNYECTBO BO3MOXHBIX I0XKHO-
HO/IOXKNTE/IbHBIX PE3y/IbTATOB BO BpeMs MHTPAOIeparin-
OHHOTO KapTUPOBaHWS PeYN.
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ITponeaypa KpaHMOTOMUN B CO3HAHUM OCYILIECTBIA-
JIaCh COTJIACHO OOIMM PEKOMEHALMSM II0 IPOBENEHMIO
onepaumit (BcemupHas opraHmsanys 3opaBOOXpaHEHMH,
2009) u yuuThIBaIa CHELMANbHO pa3paboTaHHbIE METOMM-
YecKue peKOMeH[aluy JJiA MPOBefileHNsI HellpOXMpPYpPIu-
yecKMX onepannii B cosHauuy (Kayama, 2012). Onepauns
IPOXOAM/IA COIMIACHO MPOTOKOIY COH-6OApCTBOBaHMe-
-COH C IIpUMEHEeHMEeM 3NIEKTPUIECKOI CTUMY/IALUN KOp-
TUKAIbHBIX ¥ CyOKOPTUKAIbHBIX CTPYKTYP MO3ra BO Bpe-
M MHTPAOIEPAlIOHHOTO TEeCTUPOBAHMA B COCTOSHUU
6oxpcrBoBaHus. IlapaMeTpbl 37€KTPOCTUMY/IALUN OIpe-
TeMAMNCh COITTACHO KIACCUYeCKOMY IIPOTOKOIY, ONMCaH-
HoMy B cratbe beprepa n Omxemanna (Berger, Ojemann,
1992), U cOI7IacCHO METOAVYECKMM PEKOMEHJALMsAM IO
IIPOBEJIEeHNI0 MHTPAOIEePAIIOHHO 3/IeKTPOCTUMY/IALIUU
mosra (Szelényi, 2010). B To BpeMs KaK HeIpONTMHIBUCT
U HepPOIICUXOJIOT IPOBOAWIN MHTpaolepalloHHOe Te-
cTupoBaHue (O[jVH IPebsABIISA TECT Y B3aMMOJEICTBOBAI
C TALMEHTOM, IPYTroil PerucTpMpoBal OTBETHI INAI[VEH-
Ta B IIPOTOKOJIE), HEPOXUPYPT OCYIIECTBILAN 3MEKTPU-
YeCKyl0 CTMMY/ANVIO MO3Ta II0 3BYKOBOMY CUTHAY,
COIPOBOXKIAIONIEMY IIPe3eHTALI0 PUCYHKOB (Ka>Kmble
3 CeKyH/BI), UCIIOJIb3YsI OGUIIOMAPHBLIL STIEKTPOJ, C PACCTO-
AHNEM MEXIy KOHTakTamMM 5 MM. IIOCTOAHHBIN TOK IIO-
TaBajcsA B BUIE NPAMOYTONbHBIX MMITY/IbCOB C YacTOTOM
60 I'm n mpopomxuTenbHocThIO 1 Mc (Berger, Ojemann,
1992). VIHTeHCMBHOCTb CM/IBI TOKa OIpefessinach Heli-
podU3MOIOroM HjIsi KaXHOrO MalMeHTa WHAUBUAYAIb-
HO Ha OCHOBaHNUY HAINYMSA IIPU3HAKOB SMIIETITOTeHHO
aKTMBHOCTY B CUTHAJIE 3/IEKTPOIHLedaTorpaMMbl 1 Ba-
pbUpOBaja OT MallMeHTa K HalyeHTy oT 2 1o 6 MA. Toukn
CTUMY/IALUY BBIOMPATNCh IIPOU3BOIBHO, OFHAKO HEIpo-
XUPYpPT CTapajcs u3beraTb MOCTIe[OBATEIbHOIN CTUMYJIS-
LM IBYX COCETHMX YYACTKOB MO3Ta [/IA IIPeJOTBpallleHNA
SMIIENTUYECKUX IPUCTYIOB. Ecli Bo BpeMs cTUMYLALNK
obHapy>XuBanIach Kakas-116o ommOKa B Ha3bIBAHUU PU-
CyHKa (HaIpyMep, OCTaHOBKa peun, mapadasusi, mepcese-
pauusA, aHoMuA U T.[.), HEMIPOXUPYPr MapKMpPOBall 30HY
CTePUIbHBIM IIPOHYMEPOBAaHHBIM Ap/bIKOM. Iloce aToro

IpefbsiBIeHIe CTUMY/IOB IIPYOCTAaHABINBATIOCh Ha HEKO-
TOpOe BpeMsi 1 BO30OHOB/ISIOCH ITOC/IE TOTO, KaK IMaI[eHT
BBIp@XXa/lI TOTOBHOCTb IIPOO/DKATH TecTupoBaHme. Ha-
CKOJIBKO OBIIO BO3MOXXHO, KaXKfjasi MapKMpPOBAaHHAs 30HA
CTUMY/IMPOBAZIACh TPOEKPATHO [Is1 BepuuKanuu BOBIe-
YEHHOCTU 30HBI B PEUYEBYIO [IeATENbHOCTD IIPY YCIOBUY,
YTO CTUMY/IALYSA He BBI3bIBA/IA SMWIENTUIECKON aKTUB-
HOCTY B MO3re. 30Ha MO3Ta CUMTA/IaCh PeUeBOlt, eCIn Ha-
pylleHMe Ha3bIBaHNUA HAO/MI0AIOCh B OO/BIIMHCTBE MPO6
CO CTUMYJLALIMET, OBHAKO B HEKOTOPBIX 30HAX PE3y/IbTAThI
CTUMY/ISILIUY BapbUPOBAIN U, TAKMM OOPa3OM, OKasbIBa-
JINCb HEOZHO3HAYHBIMU. B HTOre TOIBKO OHO3HAYHO Be-
puduIMpOBaHHbIe YIACTKM COXPAHSINCH U TIOMEYanTnuch
SIPJIBIKAMI, @ XUPYPT CTapajics u3beraTb yHameHus! TaKUX
30H BO BpeMs pesekuuu omyxonu. [To Mepe ocyujecTsie-
HUsI pe3eKunu BITIyOb 0e/I0ro BelecTBa HEPONTMHIBUCT
M HEJPOIICMXOJIOT MOOY)XAA/IN MalyieHTa C IIOMOIIbIO Ha-
BOJSILIMX BOIIPOCOB HEIIPEPHIBHO TOBOPUTDH Ha CBOOOLHbBIE
aBToOMoOrpamueckue TeMsl (Hampumep, pabora, cembs,
OTIIYCK 1 T.[i.), IIPU 3TOM CJIefisl 32 OTK/IOHEHISIMM B CIIOH-
TaHHOJ pe4y nanyeHTa. Eciau TakoBble 06Hapy)K]/IBa}II/ICb,
pe3eKs OCTaHaB/INBA/IACh U IPOM3BOLUIACH I/IEKTpUIe-
CKasl CTUMY/IALNS IPOBOASIINX IyTeil, COMPOBOXKAaeMas
TeCTOM Ha HasbiBaHue. [Tocie TOro Kak QyHKIMOHATbHbIE
CPaHMLIBI OITYXO/IH OBIIM TAKUM 006Pa30M OIpefie/eHbl KaK
Ha KOPKOBOM, TaK I Ha IIOfKOPKOBOM YPOBHE, pe3eKLus
IIpeKpalllanach, ¥ MaleHTa CHOBA HOTPY)Xalu B HapKO3
WIN VCIONb30Bamu ceparuioo. KomudecTBo mMOBTOpeHMIt
TeCTa BapbMPOBA/IO OT MalMeHTa K MmalueHty or 1 go 4,
win ot 50 fo 200 mpob (co cTumysinmeit u 6e3) B 3aBU-
CUMOCTM OT pasMepa BUAUMOI TKaHM MO3Ta, COCTOSHMUSA
IaLMeHTa, IETKOCTU ZOCTyma 1 T. fi. TakuM o6pasom, mpo-
TOJDKUTEIBHOCTD TIPOLIefYPhl MHTPAOIIEPALIIOHHOTO Kap-
TUpOBaHMUA Bapbuposana oT 40 MuHYT mo 4 vacos. Ilo
OKOHYaHUM peseKiun 11dpoBoe n3obparkeHe XUpypru-
YeCKOJT TIOJIOCTY CO BCeMU MAapKUPOBAHHBIMI PEYEBBIMI
30HaMM (ec/u TaKoBble OBUIN OOHAPY)KEHBI) COXPAHSIIOCH
L5t IIOCTIEAYIOLeTo aHA/IN3a PeYeBbIX OMMOOK I UX JIOKa-
ym3anuy (CM. pUCYHOK 2 IJIA IIpUMepa).

PucyHok 2. [pumMep pesynsrata MHTpaonepauyioHHOro KapTYPOBaHKA PeYeBbIX 30H BO BPEMS onepauumu ¢ npobyxxaeHuem: A — cdotorpadus
XVIPYPr4ecKol MonocTy C MapKUPOBaHHLIMU PeYEBLIMU 30HaMK, B — pesyniTaT ynsTpasByKOBOW HaBMraLyv KapTUPOBaHHBIX 30H. ApnbIK Ne1:
B J@HHOW 30He 6blnK BbISABNIEHbI MEpceBepaummn (HKHAS TO6Has 3BMIMHA); Apnbik Ne2: aHOMKMS (BEPXHASA BUCOYHASA U3BUNNHA); APAbIK Ne3:
nepcesepauvs 1 aHOMUsi (BEPXHASA BUCOYHASA U3BUIMHA); APMbIK Ned: aHOMUS (BEPXHSS BUCOYHAsS N3BUNHA).

Poccuincknii >xypHan KOrHUTUBHON HayKu

nekabpb 2016, Tom 3, Ne 4

www.cogjournal.ru

19


http://www.cogjournal.ru/
http://www.cogjournal.ru/

0O.B. Oparoi n gp.
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PesynbraThl

VHTpaonepanoHHoOe KapTUPOBaHIe

VHTpaomeparoHHOe KapTHUPOBaHue pedn ObUIO YCIELIHO
ocyiecTeHo0 y 20 13 23 manuenToB. Y TpexX MalyeHTOB He
YHa/I0Ch IIPOBECTH IPOLeNyPy KapTMPOBaHMA 13-3a SIIN/IE-
TUYECKMX IIPUCTYIIOB BO BpeM:I OIlepaliiy 1/ WY yTHETeHHO-
TO CO3HAHMS TIOCTIE MPOOYKEHNs, IO9TOMY 3TH ITAIJMEHTHI
OBUIM MICKTIOYEHBI U3 MOC/IEAYIOIIEro aHammsa faHHbx. O6-
Ilee KOMMYECTBO 3MIEKTPUYECKUX CTUMY/LALMI /1A OCTaB-
mmxcs 20 DanyeHToB cocTaBwiIo 1758 (cpenHee KOMIIECTBO
ctuMynAnuii 92, SD = 36, KOMN4eCcTBO CTUMYJIALINI BapbUpPO-
BaJIOCh B IIpefieiax oT 33 o 150). Y ABYX IAI[VIeHTOB 13 IBajI-
ATy He ObUIO BBIAB/IEHO YETKUX PeUeBBIX 30H B pe3y/bTare
IPOBefeHNsT IPOLeAypsl KapTupoBaHus. Takum obpasom,
ofIjee KOMMYECTBO MOJIOKUTEIBHO KAPTMPOBAHHBIX pede-
BBIX 30H y OcTaBIIMXCcA 18 manmeHToB cocTaBmo 61 (cpen-
Hee KO/MYECTBO 30H Ha marueHTa 3.4, SD=2, KOIu4ecTBO
PedYeBbIX 30H BapbJpOBaIO B Ipefenax oT 1 o 7). [Tapame-
TPbl 3/IEKTPUYECKON CTUMY/ALMU Y Pe3yNbTaTbhl MHTPAO-
HepAI[IOHHOTO KapTUPOBAHMS HPEfCTABIeHbI B Tab/mrie 2.

AnaroMmyeckas JIOKanM3alusA BbIABIEHHBIX peve-
BBIX 30H OIIpefie/iAach HelfpOXUPYproM BO BpeMs IpoBe-
TeHNs Mpolefypbl MHTPAOIEPALMOHHOTO KapTUPOBAHUA
U perMCTPUPOBANIACh B IIPOTOKOJIE HEMIPOIMHTBUCTOM MU
HelponicuxonoroM. IIpu nmocnepyromeM aHamuse NaHHbBIX
JOKanu3anusa 30H ObIa BepudUIMpOBaHA IIyTEM COIO-
CTaB/IeHNS [AaHHBIX WMHTPAOIEPAlVIOHHBIX IIPOTOKOJIOB
¢ ¢ororpaduAMyI XUPYPrUIECKON MONOCTU C MApKUpPO-
BaHHBIMU 30HaMM. IIpMHMMaA BO BHUMaHMe TOT (DakT,
YTO KOJNMYECTBO IOMOXXMUTEIbHBIX CTUMYLALMIA, HMPUXO-
DAIMXCA Ha KaKOYI0 JIOKa/IM30BaHHYIO 30HY, 3a4acTYIO
ABIIAETCA HEJOCTATOYHBIM /I OCYIeCTBIE€HN CTaHAapT-
HOTO HeIlapaMeTPU4ecKOro aHajaM3a, a TaKXe TO, YTO KO-
JIMYeCTBO ITAIVIEHTOB C OITYXOJ/IAMU B IOOHBIX 1 BICOYHBIX
oTfienax ObUIO HecOaTaHCHPOBAaHHBIM, B [JaHHOI pabo-
Te MBI NIPeCTaB/AeM TOMbKO NEeCKPUIITUMBHYIO CTATUCTH-
Ky KOMM4ecTBa 3a(pMKCUPOBAHHBIX OMIMOOK B KaKEOI
U3 (PYHKUMOHATBHO 3HAYMMBIX ObjacTeil mMosra (Tabmm-
na 3) M CpaBHMBaeM paclipefie/ieHe Pa3/INYHBbIX BUJOB
OIIMOOK, BBISBJIEHHBIX C IIOMOIIBIO IBYX TECTOB Ha Ha3bl-
BaHue (Tabmuua 4). Ha KopTUKa/bHOM ypOBHE pedeBble
HapyIeHus 6bUM 3apUKCUPOBAHbL B HIDKHEN TOOHOI 13-
BIUIMHE (TPUAHTY/IAPHON M ONEpKy/IAPHON YacTAX), BeH-
TPa/bHOM YacTy IpELeHTPaNbHON M3BU/IMHDBI, BEPXHEN
BJMCOYHOJ WM3BWIMHE ¥ CpeJHell BMCOYHON W3BUIMHE.
Ha cy6xopTukanpHOM ypoOBHE pas/IndHble pedeBble OLb-
KU1 OBUIM BBISIBJIEHBI IIPY CTUMY/IALIUM [YTOOOPAsHOTO IIy4-
Ka ¥ BepXHero IpoJo/IbHOTO Iy4yka. CeMb BBIABIIEHHBIX
peueBbIX 30H He ObIIVM aHATOMMYECKHU UAeHTUDUIMPOBa-
HBI C JOCTaTOYHOI! CTEIIEHbIO TOYHOCTH.

PeueBble OIMOKU B pesy/IbTaTe 3JIEKTPUIECKOI CTU-
My/sIiuy ObUIYM pasfesieHbl Ha ceMb KaTeropuit (cM. Tabmu-
1y 4 [/Is1 OIpefeneHIst KaX/I0T0 TIUIIA OLUIMOKM): aHOMUS,
ceMaHTMYeckasd Iapadasus, HedACHas pedb, IepceBepa-
IMst, UMPKYMIOKYLMS, 3afiep>KKa OTBeTa U (POHOIOIH-
veckas mapadasus. AHOMUS sB/IsieTCs Haubosee 4acTo
BCTPEYAIOLIMMCS TUIIOM OMNOKY, HaO/TI0aeMOM IIPY CTH-
MY/SIINM KaK KOPTUKAIbHBIX, TaK U CYOKOPTUKA/IbHBIX
CTPYKTYp Kak B TeCTe Ha Ha3bIBaHMe OOBEKTOB, TaK U B Te-
CTe Ha HasbiBaHue meictBuit (39.39% u 27.91 % cooTBeT-

Ta6nuua 2. [MapameTpbl U pe3ynbTaTbl MHTPaAoNepPaunoHHOro
KapTupoBaHus peyn

< T
) s oS o
°F I3 g § g 8 x
=2 ko o T s Ia
Qo I g 3 = S s =3
Im F 2 © § = S I
= T S 5 N
O
He 3atvkcu- He obHa-
1 OencTBms poBaHa 60 PY>XeHO
2 [encTems 4-5 75 1
8 OObEKTDI 3.7-5 88 8
4 OObEKTDI 5-6 36 1
5 0ObEKTBI 2-5 104 2
6 nencTeus 2-3 86 4
7 nencTems 2-3 34 2
He 3advken-
8 0OBEKTDI poBaHa 150 5
OOBEKTDI 2-4 76 6
10 OencTBmS 3 124 3
11 0OBEKTBI 3 134 1
12 nencTems 3-4 124 3
13 nencTeums 4-5 134 2
14 0ObEKTDI 2-2.4 61 6
15 OencTBMs 3-5 95 6
He obHa-
16 OencTBns 2.5-4.5 103 PY>KEHO
He 3admKcu-
17 OOBEKTDI 5 poBaHo 2
He 3auken-
18 OEenCTBMSA poBaHa 104 7
19 nencTems 2-3.5 128 1
He 3aduken-
20 nencTems poBaHa 97 6

cTBeHHO). CIIeyIoNMM 10 4aCTOTe BCTPe4aeMOCTH BUIOM
ommnbOK sAB/IseTCA CeMaHTUdecKas mapadasms (18.18 %
1 13.95% cOOTBETCTBEHHO). AHOMUM ¥ CEMaHTUYECKIe
napadasnu HabToFAINCH Yallle IPY UCIOTb30BaHUY TECTa
Ha Has3blBaHNe OOBEKTOB MO CPaBHEHUIO C TECTOM Ha Ha-
3bIBaHMeE JIEVICTBUI, B TO BpeMsA KaK HesACHasA pedb U Iep-
ceBepalMy Yallle BCTpedalnch IIpU Ha3blBaHUU E€/ICTBUIL,
OIHAKO CpaBHEHIE KOMMYECTBA OIINOOK C IOMOIBIO KPH-
Tepus XU-KBafpaT He BBIABMJIO CTATUCTMYECKN 3HAUMMBbIX
pasmuumit MeXXAy AByMA TecTamy (aHoMus: x>=1.1, p=.3;
ceMaHTH4ecKas mapadasust: y*=0.2, p=.6; HesICHasE pedb:
x’'=1.8, p=.2; nepcesepanus: x*=0.7, p=.4). OcTanbHbIe
BUJIBI OLIMOOK BCTPEYAMICH IIPUMEPHO C OMHAKOBOI Ya-
CTOTOIT B 000X TeCTax.

Knuanueckue pe3ynbTrarbl

Yepes 1-3 pgHA mocie omepanuy BCe MAalMEHThI MPOLIIN
HIO/THOE HEMPOIICUXOJIOTMYeCKOe 06CIeOBaHNE, TPOBEIEH-
HOE TeM >Ke HelPOIICHXOJIOrOM, KOTOPbIN IPOBOAM J00-
nepanioHHoe obcnenoBanme. st cpaBHeHMs B Tabnuie 5
IpeICTaB/IeHbl Pe3y/IbTaThl HENPOICHXOTIOTMIeCKOTO 00-
C/IEOBAHMUA JIO U IIOC/Ie OTlepaliiy JyIsi KaXXJ0ro HalyieH-
ta. Ha OCHOBaHMU Pe3yIbTaTOB 0OCIENOBAHMS TTALMEHTHI
OBUIN YCTIOBHO pasfie/leHbl Ha HECKOJIbKO IPYIII B 3aBIUCH-
MOCTM OT TOTO, HACKO/IbKO M3MEHMIACh UX pedeBasi (pyHK-
s mocie omepaunu: 1) 6e3 MaMeHeHmit, 2) HeGOMbILIOE
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Ta6bnuua 3.  Jlokanusauus BbiSIBJIEHHBIX PEYEBbIX 30H C COOTBETCTBYIOLMMU ownbKaMm
Konnyectso
TNokanusauus peyeBbIxX Tun owmnbKn
owmnbok
HIDKHSS IobHas N3BMIMHa
14 aHOMKSl, CeEMaHTUYeCKas napadasunsi, HeACHasA pPeYb
(4acTb TOYHO He onpeaeneHa)
TPUAHMYNSAPHAA HacCTb HYDKHEN
Z 2 AHOMMS, LIMPKYMIOKYLINSI

NIOBHOM N3BUHBI
nobHas gons

OMePKYSPHas YacTb HYKHEN

o 12 aHoMKS, rnepceBepauvs, 3afep)kka otBeTa
JIOBGHOW N3BUINHBI
BEHTpaslbHas 4YacTb
o 5 cemMaHTU4eckas napadaaus, OLLYLLEHNS B A3blke
npeLUeHTPanbHON N3BUVHBI
NepenHsist U CpeaHss YacTu
PeARA ek 3 cemMaHTu4eckas napadasns

BEPXHEN BUCOYHON U3BUIVHDI

BMCOYHas [ons 3a[HAS9 YacTb BEPXHEN
A an o P 3 aHoMKsA, (hoHoNornyeckas napadasmng

BMCOYHOW M3BUINHDI

CpenHss BUCOYHas U3BUIMHA aHOMUS, LIPKYMIOKYLINSE

BEPXHWIA NPOAONBHBIN My4HOK aHoMKIs, NepceBepaunst
CyBKOPTUKaNbHbIE

o aHOMUS, LIPKYMIOKYLIS,, CEMaHTUYeckas napadasus,
CTPYKTYpbI [OyroobpasHbli nyHoK 10 HARKY U RE
nepcesepaLyisi, HesicHas peyb
aHOMWS, CeMaHTU4Yeckas napadasus, nepcesepalisg, 3a0epkka

He yCTaHoBMEeHa He yCTaHOBNEeHa 7 pach P paul anep

Ta6bnuuya 4.

oTBeETa

I'IpoueHT 3a(bI/IKCI/IpOBaHHbIX pe4veBbiX owmnbok pa3niM4HoOro Tuna B AByX TeCctax Ha Ha3biBaHue

Tun owmnbkmn Onpepenexne

%

06bekToB (N =33)

Mpumep

Ha3blBaHVe Ha3blBaHVe

nenicteuii (n=43)

TPYOHOCTb [OCTyNa 1 U3BNEYeHs LieNeBoi

aHoMKIs HOMMHALIMN NPU COXPaHHOW CrOCOBHOCTI

K apTUKyISLmN
cemaHTm4ecKas 3amMeHa Lie1eBOV HOMMHALMN CEMAHTUHECKN
napadasaus 6nm3kom

HEBHSATHas peYb, 3ankaHue, HeveTkas
HesiCHas peyb

APTVIKYNIALNS

HABS34MBOE MOBTOPEHME OOHOIO 1 TOTO e
nepcesepaLus o

CnoBa BMECTO LIeNeBo HOMUHALMM

onvcaHye 3Ha4YeHns LieNeBoro criosa
LIMPKYMITOKYLIMS

BMECTO €ro HernocpeacTBEHHON HOMUHALIM
3a0epxKa oTBeTa 3aepKKa B HOMUHALMN LIENeBoro crosa

dI)OHeMaTI/HeCKaﬂ 9rNeHTe3a, BbiraaeHue,

hoHoorn4eckas

3aMeLLieHe, MepecTaHoBKa 1 NMOBTOPEHME
napadasus

3BYKOB

HeoaHopoAHas rpynna oLwnboK,
he BKJIIOHatoLLast »kanobbl NaLmneHToB

Ha CTpaHHble O ESHNA, MCMOJIb30BaHWe
KnaccupuumposaH P LYLLY

06CLEHHOM NEKCYKN, TPYAHO
KnaccuuLmpyemMble oLIMOKYM

39.39 27.91
18.18 13.95 6eremMoT — HOCOPOr
3.03 11.63
6.06 11.63
3.03 4.65 CoCcUCKa — Mbl MOXEM
3TO eCcTb
12.12 9.30
6.06 2.33 JOMVHO — BUMOHO
12.12 18.60

Mpumeyanue: MNpoueHT OWMNBOK BbICHUTBLIBANCSA HA OCHOBaHMM O6LLEro KONM4ecTsa OLNGOK, A0NyLEeHHbIX B KaXKAOM U3 TECTOB Ha Ha3bl-
BaHMe; pasHble TUMbI OLWMNBOK MO BbITh BbIABNEHbI npun ctumynsaummn OfHOW 1 TON >XXe PEeYEBO 30HbI.

yXy[lleHue, 3) 3HaUMTeNbHOE YXyALIeHNe U 4) yIydIleHue.
Y 35% u3 75% naumeHTOB, Y KOTOPBIX peYb HaXO#M/Iach
B HOpMe [0 OIlepalyii, pedb OCTalach COXPAaHHOI IOCTIe
omepauuy; y 25 % MannueHToB 6bUI 0OHAPY)KEHDI 97IeMEHTBI
WJIN JIETKasl CTEeIIEHb a(basmm; y 15% manyeHToB IocIe one-
paruu passuacek 6ontee rpybas adasus. Y 20% u3 manu-
€HTOB, Y KOTOPBIX OBbIIU BBISIB/IEHDBI PedeBble PACCTPOIICTBA
IO oIepanuu, pedeBoii feduunT yCyryouIcs mocie omnepa-
1M, OFHAKO Y OJHOTO MAllfleHTa B 9TOI IPyIiiie Hab/moza-
JIOCh YIIy4llleHNe pedeBoli PYHKLUY IOCTIe Ollepaliii.

O6cyxpeHne

PesynbTaThl MOKa3anu, 4To paspaboTaHHbIE HAMY TECTHI Ha
Ha3bIBaHMEe OOBEKTOB M HeVICTBUIL ABILAITCA IIOTI€3HBIMM
MHCTPYMEHTaMI [Ii MHTPAOIEPALIMOHHOIO KapTUpOBa-
HuA peun. VIHTpaomepauuoHHbIE JaHHbIE NEMOHCTPUPY-
I0T, 4TO O/1arofjaps MCIOMb30BAHUIO 3TUX TECTOB YHANOCh
BBLABUTb MO3TOBBIE 30HbI, BOB/IEYCHHBIE B A3BIKOBYIO 00-
paboTKy, y 18 13 20 nanueHToB, KOTOPBIM IIPOU3BOLIOCH
KaprupoBanue peun. CyllecTByeT HECKOIbKO BO3MOX-
HBIX 00'bACHEHNI, IOYeMY Y OCTAaBIIMXCA IBYX IIAIIMEeHTOB
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Ta6nuvua 5. KnuHnyeckue pesynbtaTtbl: cpaBHeHUe peyveBoii hyHKLMM 4o 1 nocne onepauum

Howme o o .
nau,meHF;a Peuesoii ctatyc oo onepauumn PeueBoli ctaTyc nocne onepauum KnuHunyeckuii pesynstat
1 B HOpME B HOpMe 6e3 N3MeHeHI
2 B HOp™me B HOpME 6e3 n3MeHeHn
8 B HOpME B HOpME 6€3 N3MeHeHNI
4 B HOpMe B HOpMeE 6e3 n3meHeHui
5 B HOpME B HOpMe 6e3 N3MEHEHWI
6 B HOpMe B HOpME 6e3 n3MeHeHUn
7 B HOpME B HOpMe 6e3 N3MeHeHI
8 B HOpMe 3M1EMEHTbI aKyCTUKO-MHECTUYECKOM athasnm HebombLLOE YXyALLEeHVe
9 B HOpMe 3MIEMEHTbI aKyCTUKO-MHECTUYECKON athasnn HebOoMbLLOE YXyALLEHNE
10 B HOpMe anemMeHTbl adphepeHTHOM 1 adhepeHTHON adadnm HebonbLLOe yxyaLLleHue
3IEMEHTbI aKyCTUKO-MHECTUHECKON 1 CEMaHTUHECKON
11 B HOpMe HebOMbLLOE yXyaLLeHVe
adasum
12 B HOpMe 3EMEHTbI ANHaMU4ecKor ada3um HebOoMbLLOE yXyaLLeHe
ahdepeHTHO-MOTOpHasA aasunsi ¢ dnemMeHTaMm
1k} B HOpmMe 9 3HaYMTENBHOE YXyALLIEHMe
aKyCTVKO-MHECTNYECKOM
aKyCTUKO-MHeCTMHeCcKas adasns C afeMeHTamm
14 B HOp™Me . 3Ha4MTENBHOE YXyALIEeHMe
MOTOPHOM
3(hhePEHTHO-MOTOPHAS U aKyCTUKO-MHECTUYECKas
15 B HOpMe 3HaYUTENbHOE YXYALLIEHVEe
adasng
aKyCTUKO-MHeCTMYeckas adasunst 3(hhePEHTHO-MOTOPHAS U aKyCTUKO-MHECTUYECKas
16 . HebonbLLOe yXyALLeHue
C anemMeHTaMun achhepeHTHO-MOTOpHOM  adhasus + an3apTpus
17 Nerkas akyCTUKO-MHeCTMYeckas adasunst  akyCTUKO-MHecTU4eckast ahasns 3HAYUTENBHOE YXYLLEHVE
athhepeHTHO-MOTOpHas adhasust
18 dbbep P ® . addepeHTHO-MOTOPHasA adasns 3HAYNTENBHOE YXyOLLEHNE
C 3M1EMEHTaMU aKyCTUKO-MHECTNHECKOM
MOTOPHas 1 akyCTUKO-MHECTUYECKas 3(h(PEPEHTHO-MOTOPHASA 1 aKyCTUKO-MHECTUYECKAs
19 3HAYUTENBHOE YXYALLEHME
aasus aasvs + gusapTpus
MOTOpHas adasns ¢ aneMeHTamm aKyCTUKO-MHeCTUHeCKas ahasns C aneMeHTamm
20 yryyLLeHve

aKYCTUKO-MHECTNHECKOMN MOTOPHOW

He Yanoch 0OHAPY)XUTb peueBble 30HbI BO BPeMsI MHTPa-
OIlepallOHHOTO KapTupoBaHuA. COXpaHHOCTDb pedun y Ofi-
Horo u3 3Tux nauyeHToB (ITanument Nel) nmocrne omnepannm
MOXKeT YKasblBaTb Ha WHAMBMAYAJIbHYIO IUIACTUYHOCTD
U peopraHM3aLUI0 PeYeBbIX 30H B YHAJICHHBIE OT OITyXO-
mm ygactku Mosra (cm. Duffau, 2005; 2014 st 6o7ee nop-
POOHOTO OCBelleHNsI TeMbI HeJIPOHAIBHOI IIACTUIHOCTI
y HALMeHTOB C OIIyXOJIbI0 TOJIOBHOTO MO3ra). Y BTOPOrO
nanuenTa (ITament Nel16) y>xe uMerca [OOIepalIOHHDII
pedeBoit ZedUINT, KOTOPBIT yCYTYOMICA B OCTPOM IIepHO-
e mocrte onepauuiu. [Iyst Toro, 4To6bl yCTAHOBUTb TOUHYIO
IpUYNHY, 0YeMy pedeBble 30HBI He ObUIM OOHAPY>KEHBI
B XOJle MHTPAOIIEPAL[IOHHOTO KapTUPOBaHWsl, HEOOXOMM-
MBI pe3y/IbTaThl HeJPOIICUXOTOIMYECKOTO VM IMHIBUCTIYE-
CKOTO 00C/IeIOBaHMs B KaTaMHe3e.

B BoceMHafLIaTH CITy4asAX YCHENIHOTO KapTUPOBaHNA
pedeBble OmMMOKM HamboIee 4acTo ObUIM TTOKATU30BAHBI
KOPTUKAJIbHO B HIDKHEN T0OHOI M3BWINMHe (OIepKyILip-
HOJ ¥I/WIU TPUAHTY/LAPHON YacTAX) ¥ BepXHell BUCOYHO
usBwInHe. IIpu CyOKOPTHKATbHON CTUMY/LIUMU OOTIb-
IIMHCTBO PeYeBbIX OIIMOOK OOHApPYKMBalIOCh B obmac-
T AyroobpasHoro mydka. Ha mepBeIil B3IJIAf, Takoe
pacIpefe/nieH/ie pedeBbIX 30H B TOYHOCTU COOTBETCTBY-
eT TpafVIMIOHHBIM IIPefCTAaBIeHMAM O pelpe3eHTalNn
pedrt B HYDKHelt JIOOHOII U BepXHell BCOYHOI M3BIJIMHAX
M 0 LYyrooOpasHOM ITyYKe KaK O CBS3YIOLIEM 3BEHE MeX-
ny aumn (Geswind, 1979). OpHako Ha MHAMBUAYATBHOM

ypoBHe HabJI0ffaeTcst ropasno 60iblias BaprabenbHOCTb
peueBbIx 30H. HampuMep, y HEKOTOPBIX MAIIEHTOB peye-
Bble OIIMOKM COBIIAZAINA CO CTUMY/ALMEN BEHTPaJbHON
YacTV IPELEHTPANbHO U3BMIMHBI M CPeHeN BUCOYHON
u3BWINMHBL Boree Toro, He y Bcex MaIjeHTOB ObuIM 06-
Hapy>XeHbI peueBble 30HbI B HVDKHeN JIOOHOI 1 BepxHeil
BUCOYHOI M3BMINHAX. [JaHHBI (HaKT MOXKHO OOBICHUTD
HEIPOHAIBbHONM IIACTUYHOCTBIO, BBI3BAHHOM POCTOM
OIIYXO/IM, 4YTO ellle Pa3 IOAYepPKUBAET HEOOXOFUMOCTD
KapTMPOBAHUA PeUM IO Pe3eKLNM OIMYXO/M B KaXKJOM VH-
IVBUIyabHOM CIy4ae.

KadecTBeHHBINI aHAIM3 BBIABIEHHBIX OIIMOOK Kak
BO BpeMs IPOBEleHMA TecTa Ha HasblBaHME OOBEKTOB,
TaK U BO BpeMsA TeCTa Ha Ha3bIBaHMeE JEVICTBUII MTOKa3all,
YTO 4Yallle BCEro 3/MEeKTPOCTUMY/ALMA MO3ra Hapylaer
JIEKCMYEeCKMIT JOCTYI K CIOBY, a HE CaMy €0 MOTOPHYIO
peanmusanuio. Tak, HECMOTpPs Ha TO, YTO MALME€HThl HA4YM-
HaIoT (pasy co cnoB «3IT0...» / «TyT...», OHU He MOTYT 13-
BJI€Yb 1€/IEBYI0 HOMMHALMIO 13 MEHTAa/JIbHOTO JTEKCUKOHA
(aHOMMS) WM 3aMEHSIOT ee OT/IMYHOJN, HepelneBaHTHOIL,
HOMMHanuent (cemantudeckas mapagasus). Takum 06-
pasoM, pa3paOOTaHHbIe TeCTHl Ha Ha3bIBaHUE ABJIAIOTCA
6071ee MOXOMAILIVIMY [i/Is1 BBISIB/ICHI CIIEI[(UIECKIUX pe-
YEBBIX ITPOLIECCOB, CBA3AHHBIX C M3BJIEYEHMEM CIIOBA M3
MEHTA/IbHOTO JIEKCMKOHA, @ He /I BbIAB/IEHN MOTOPHBIX
aCIeKTOB IOPOXKAEHMs peun (ITO XapaKTepusyeTcs IOJ-
HOJl OCTaHOBKOJI pe4yl BO BpeM: BBIIONHEHNA 3aJaHIA).
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OTHOCUTENbHO KIMHMYECKMX PEe3yIbTATOB [JAaHHOI
paboTel HEOOXOAVMO OTMETUTh, YTO MHTPAOIEPAI[OH-
HO€ KapTHpPOBaHMe peul C IIOMOIIbI0 TeCTOB Ha Ha3blBa-
HIe 00BEKTOB U [eMCTBUII IO3BOINIO COXPAHUTH pedb
B HOpMe y CeMM U3 IIATHAALATY MAIYIeHTOB, Y KOTOPBIX He
Habmofanocy pedeBoro geduunTa [O omepanun. Y Apy-
TMX IIATH U3 9TUX IATHAALATU IAIVIeHTOB ObUIM OTMe-
YeHBl JIMIIb JIeTKYe IpU3HaKyu adasuu Iocie olepannn,
OIHAKO y TpeX IalJeHTOB BO3HMKINM fABHBbIe adaTumde-
CKIM€e PacCTpOIICTBa Ioc/e omepauun. B menom BepoAT-
HOCTb Pa3BUTUA A3BIKOBOTO HedUINMTA IIOCIe Ollepanyu
OblIa TOPasfo MeHblIle, €C/IM M3HAYATbHO pedb IMalMeH-
TOB HaXOAM/IACh B IIpefie/lax HOpMbI. TeM He MeHee Y He-
KOTOPbIX NMALMEHTOB OBIIO OTMEYEHO yXY/LIeHIe PedeBoil
¢yukuun mocne omepanyn. Ilogo6Hble BpeMeHHbIE pe-
YyeBble PACCTPOICTBA B OCTPOM IIOC/IEONEPAIIIOHHOM
Iepuojie OMMCHIBAIOTCA B nuTeparype. OHM 4YacTO BO3-
HUKAIOT B pe3y/IbTaTe JIOKaTbHOIO IIOC/I€ONepaIIOHHO-
r0 OTeKa TKaHeil TOJIOBHOTO MO3Tra ¥ OOBIYHO IPOXOHST
yepe3 HECKONMbKO Hegmenb moce onepauunu (Duffau et al.,
2002, 2003). YTo KacaeTcA TeX MAIVeHTOB, Y KOTOPBIX U3-
Ha4a/JbHO OBbUIM BBISBIIEHBI peueBble PACCTPONICTBA WM
adasysd, HallM pe3y/IbTaThl IIOKA3bIBAIOT, YTO BEpOAT-
HOCTb IIOJTHOTO MCYE3HOBEHUS AUCHYHKIUM Pedu Mocie
omepanyuy Majaa — II0 KpaliHell Mepe, B OCTPOM IOC/IeoIe-
panyoHHOM nepuoge. OTCyTCTBYE Pe3yIbTaTOB HepoI-
CUXOJIOTMYECKOTO U JIMHTBUCTUYECKOrO 06CIefoBaHms
B KaTaMHe3e COCTaB/IsgeT OCHOBHONM HEOOCTaTOK HaHHOM
pabotel. Boree TOro, HEMHOTOYMCIEHHAsT I HEOFHOPOS-
Hasg BBIOOpKA MauMeHTOB (C pasHbBIMU BUAMU [JINOM,
CTEIIEHDbIO 3/I0KAaYeCTBEHHOCTH, JIOKa/IM3alMell OIyXonu
U T.[l.) He TIO3BOJIACT CAAeNaTh OKOHYATeIbHbIE BEIBO/IBI HA
maHHOM 9Tarte. JI/is TOoro 4To6bI afeKBATHO OL[EHUTD KIINU-
HUYECKNe pe3y/lIbTaTbl MAllMIEHTOB [IO ¥ IIOC/Ie Ollepalumy,
a TaKKe CPaBHMUTb MO3TOBOM CyOCTpaT, BOB/I€YEeHHBIN
B 06pabOTKY CyI[eCTBUTE/NbHBIX M ITIATOTIOB, HEOOXOMu-
MBI 6oree COATaHCHMPOBAaHHBIE U OZHOPOLHBIE TPYIIIBI
HaIlMeHTOB.

HecmoTps Ha mMerolyecss OrpaHNYeHNs, pe3yabTa-
Tl JAHHOTO MCCIEIOBaHMA IIOKAa3bIBAIOT, YTO B COYeTa-
HUI C 9/IEKTPOCTUMYJIALMEN MO3ra pa3paboTaHHbIe HAMI
TeCTBl ABJIAIOTCA YYBCTBUTEIbHBIM MHCTPYMEHTOM [JIA
KapTUPOBaHUsI Peuy Kak Ha KOPTUKAIbHOM, TaK U Ha Cy0-
KOPTMKa/IbHOM YPOBH:AX. bomee Toro, Hamm pesynbTaThl
BBIABU/IN PETIeBAHTHOCTb MHTPAOIepallIOHHOTO JICIOMb-
30BaHUsI He TOJbKO TeCTa HAa HasbIBaHME OOBEKTOB, HO
U TeCTa Ha HasblBaHMe MeiicTBUIL. VIHTpaomepanuoHHOe
IpUMeHeHNe Pa3pabOTaHHBIX TECTOB II03BOJIMIIO BBIABUTD
(YHKI[MOHAIPHO Ba)XKHbIe PedeBble 30HBI ¥ BOCEMHA/LIATI
U3 [[BajLiaTH MauyeHToB. VIHAMBuAyanbHas Tomorpadus
BbIABJIEHHBIX 30H OTPakaeT HellpOIIaCTUYHOCTD, BbI3BaH-
HyI0 Tposdepanueii OMyXo/n, 1 MOfIepKuBaeT Heo6x0-
IVIMOCTb MHTPAOIIEPAIIOHHOTO KapTUPOBAHUA PEUM.

Takum 06pasoMm, IpefcTaBleHHble B [JaHHON pa-
60Te TecTbl Ha Ha3bIBaHME OOBEKTOB M HEICTBUIL, cHa-
JIAHCUpOBaHHBle IO pARY (ICUXO)IMHIBUCTUYIECKNX
[apaMeTPOB, IPENCTAB/IAIOT CO6OI MEPBBI OMBIT CTAH-
IDApTU3MPOBAHHOTO MHTPAOIEePallIOHHOTO KapTUPOBAHUA
peun y pyCCKOTOBOPALINX MAI[MeHTOB. TecToBble MaTepu-
aJIbl, 10- ¥ MHTPaoIlepallIOHHble IPOTOKOJIBI ¥ MHCTPYK-
LMY HAXO[ATCSI B CBOOOJHOM [OCTYyIIE [Isl JaTbHEIIIIero
UCTIONIb30BaHMA B KIMHIYECKOI IIPaKTHKe.
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