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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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THE EFFECTIVENESS OF INTRAOPERATIVE ULTRASOUND IN GLIAL TUMOR 
SURGERY

Tchatchia Gr*, Chelishvili I, Chutkerashvili G, Inauri N, Mermanishvili T.
Ivane Javakhishvili Tbilisi State University, University Unilevel, Department of Neurosurgery, Medical Center Innova, Tbilisi, Georgia.

Abstract.
Background: Glial tumors constitute a significant proportion 

of central nervous system neoplasms. The main treatment 
modalities include surgery, radiotherapy, and/or chemotherapy. 
Patient prognosis depends on tumor grade, the extent of surgical 
resection, and, when indicated, the effectiveness of adjuvant 
treatment. The use of intraoperative ultrasound (IOUS) may 
provide real-time information during surgery and may facilitate 
maximal safe resection.

Objective: The aim of this retrospective study was to 
evaluate the role of IOUS in glial tumor surgery, with particular 
attention to residual tumor detection, postoperative edema, and 
neurological outcome in patients operated on with and without 
IOUS guidance.

Methods: The study included 35 patients with histologically 
confirmed glial tumors who underwent surgical treatment 
between 2020 and 2026. Twenty patients underwent surgery with 
IOUS guidance, whereas 15 underwent microsurgical resection 
without IOUS. IOUS was performed using SONOLINE G50 
(Siemens) and ACUSON X300 (Siemens) systems with 5-10 
MHz transducers. Preoperative and postoperative neurological 
status was assessed clinically by neurosurgeons and neurologists. 
Postoperative CT was performed on the second postoperative 
day; contrast-enhanced MRI was performed later, within 21 days 
to 1 month after surgery. Because standardized KPS or mRS 
scores and early MRI within 48 hours were not available in this 
retrospective series, radiological and neurological outcomes 
were analyzed as descriptive clinical categories.

Results: High-grade tumors (WHO grade III-IV) were 
diagnosed in 25 patients and low-grade tumors (WHO grade 
I-II) in 10 patients. In the IOUS group, 16 patients had high-
grade and 4 had low-grade tumors; in the non-IOUS group, 9 
patients had high-grade and 6 had low-grade tumors. Residual 
tumor was detected in 7 of 20 patients in the IOUS group and 
in 9 of 15 patients in the non-IOUS group. Neurological status 
improved in 12 patients, remained unchanged in 7, and worsened 
in 1 in the IOUS group; in the non-IOUS group, neurological 
status improved in 1 patient, remained unchanged in 13, and 
worsened in 1. Overall postoperative edema increased in 2 
cases, remained unchanged in 22, and decreased in 11.

Conclusion: IOUS is a useful adjunct in glial tumor surgery 
because it provides real-time intraoperative information 
regarding tumor localization, internal structure, and relationship 
to surrounding brain tissue. In this retrospective cohort, IOUS 
was associated with a lower frequency of residual tumor and 
a more favorable trend in neurological outcome, although the 
absence of volumetric early postoperative MRI and standardized 
neurological scores limits definitive conclusions.

Key words. Neurosurgery, intraoperative ultrasound, glioma, 
neuro-oncology, extent of resection, minimally invasive surgery.

Introduction.
Glial tumors constitute a significant proportion of primary 

central nervous system neoplasms. Depending on tumor 
location, they may cause a wide spectrum of neurological 
deficits. Prognosis is influenced by tumor grade, extent of 
spread, accuracy of diagnosis, selection of treatment strategy, 
and extent of surgical resection [1-4].

Treatment of glial tumors includes surgical intervention and, 
when necessary, radiotherapy and/or chemotherapy. In surgical 
management, the extent of resection is of particular importance 
[5,6]. Compared with partial resection, more radical tumor 
removal is generally associated with improved disease control, 
while preservation of neurological function remains essential.

The principal goal of surgery is maximal safe resection: 
removal of as much pathological tissue as possible while 
minimizing injury to normal brain structures. Because gliomas 
originate from and infiltrate brain parenchyma, distinguishing 
tumor tissue from normal tissue can be difficult, particularly in 
deep-seated or homogeneous lesions. The surgeon’s experience 
is therefore critical, but modern intraoperative technologies can 
improve orientation and decision-making [7-11].

Various techniques are available for intraoperative guidance, 
including neuronavigation, intraoperative MRI or CT, 
electrophysiological neuromonitoring, microscopic fluorescence 
techniques, and intraoperative ultrasound. Each modality has 
specific advantages and limitations. Neuronavigation is based 
on preoperative imaging and does not fully reflect brain shift or 
intraoperative anatomical changes. Intraoperative MRI and CT 
provide valuable information but require specialized equipment, 
may prolong surgery, and are available mainly in specialized 
centers [12-15].

Intraoperative ultrasound is a safe, noninvasive, radiation-free, 
and comparatively cost-effective technique that provides real-
time information during surgery. It can assist tumor localization, 
delineation of tumor margins, assessment of tumor consistency 
and internal structure, visualization of residual tumor tissue, and 
orientation relative to normal anatomical landmarks such as the 
falx, tentorium, ventricles, and cerebellar tonsils [16-20].

The aim of the present study was to evaluate the effectiveness 
of IOUS in glial tumor surgery by comparing patients operated 
on with and without IOUS guidance. We focused on residual 
tumor, postoperative edema, neurological status, and the 
practical value of IOUS in deep-seated lesions and lesions with 
variable internal composition.
Materials and Methods.

This retrospective study included 35 patients operated on for 
histologically confirmed glial tumors between 2020 and 2026 
in two different clinics. All procedures were performed by four 
neurosurgeons with radiological support. Patients were included 
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if they had preoperative MRI findings consistent with an 
intracerebral neoplastic lesion and subsequent histopathological 
confirmation of a glial tumor. Patients with histopathologically 
verified secondary metastatic tumors, abscesses, or parasitic 
lesions were excluded.

Patients were divided into two groups according to whether 
IOUS was used during surgery. The IOUS-guided group 
included 20 patients. The non-IOUS group included 15 patients 
who underwent standard microsurgical tumor resection without 
intraoperative ultrasound guidance.

Preoperative neurological status was evaluated clinically in all 
patients by neurosurgeons and neurologists. Surgical planning 
was based on contrast-enhanced MRI. In the IOUS group, 
ultrasound examination was performed after craniotomy and 
before dural opening because ultrasound penetration through 
bone is limited. A transducer enclosed in a sterile sheath was 
used to assess tumor localization, shape, size, and relationship 
to surrounding structures. The transducer frequency was 
selected according to lesion depth. During resection, repeated 
ultrasound examinations were performed to evaluate tumor 
borders and detect possible residual tissue. At the end of the 
procedure, IOUS was repeated when necessary to assess the 
resection cavity.

Postoperative CT was performed on the second postoperative 
day. Follow-up contrast-enhanced MRI was performed as part 
of planned postoperative evaluation, generally from 21 days to 
1 month after surgery. Therefore, residual tumor assessment 
in this study was based on delayed postoperative MRI rather 
than MRI performed within 48 hours. This is an important 
methodological limitation because early postoperative MRI is 
usually preferred for precise quantitative assessment of extent 
of resection in glioma surgery.

Neurological status after surgery was classified clinically as 
improved, unchanged, or worsened. Standardized scales such 
as Karnofsky Performance Status or modified Rankin Scale 
were not recorded in the original clinical database. Therefore, 
neurological outcomes were analyzed descriptively. Categorical 
variables were compared between groups using Fisher’s exact 
test or chi-square testing where appropriate. Because of the small 

sample size, all statistical comparisons should be interpreted as 
exploratory.
Results.

The study included 35 patients, 16 females and 19 males, 
aged 17 to 69 years. Histopathological examination showed 
high-grade glioma (WHO grade III-IV) in 25 patients and low-
grade glioma (WHO grade I-II) in 10 patients. Twenty-eight 
tumors were supratentorial and 7 were infratentorial. Among 
supratentorial tumors, 10 were located in the frontal lobe, 8 in 
the parietal lobe, 6 in the temporal lobe, and 4 in the occipital 
lobe. Ten supratentorial tumors were located in the dominant 
hemisphere and 18 in the non-dominant hemisphere. In 3 cases, 
the lesion extended into deep brain structures including the 
basal ganglia.

Baseline comparison showed that the IOUS group included 
16 high-grade and 4 low-grade tumors, whereas the non-IOUS 
group included 9 high-grade and 6 low-grade tumors. Basal 
ganglia involvement was present in 2 patients in the IOUS 
group and 1 patient in the non-IOUS group. The difference in 
tumor grade distribution did not reach statistical significance 
(Fisher’s exact test, p = 0.266), although high-grade lesions 
were numerically more frequent in the IOUS group.

In the IOUS-guided group, tumor identification was clear in 
5 cases, moderate in 8 cases, and limited in 7 cases. IOUS was 
most informative when the tumor had heterogeneous internal 
structure, including necrotic areas, cystic components, or a well-
defined capsule. In homogeneous tumors, IOUS differentiation 
between tumor tissue and normal parenchyma was more limited.

Residual tumor was detected in 7 of 20 patients (35.0%) in the 
IOUS group and in 9 of 15 patients (60.0%) in the non-IOUS 
group. Gross total resection or absence of visible residual tumor 
was observed in 13 of 20 patients (65.0%) in the IOUS group 
and in 6 of 15 patients (40.0%) in the non-IOUS group. This 
difference did not reach statistical significance in the exploratory 
comparison (Fisher’s exact test, p = 0.182), but the direction of 
the findings favored the IOUS group.

Postoperative edema increased in 2 cases, remained unchanged 
in 22 cases, and decreased in 11 cases in the total cohort. In the 

Characteristic Total cohort (n=35) IOUS group (n=20) Non-IOUS group (n=15) p value
Age range, years 17-69 17-69 17-69 -
Female / male 16 / 19 Not recorded separately Not recorded separately -
High-grade glioma (III-IV) 25 16 9 0.266
Low-grade glioma (I-II) 10 4 6 0.266
Supratentorial 28 Not recorded separately Not recorded separately -
Infratentorial 7 Not recorded separately Not recorded separately -
Dominant / non-dominant hemisphere 10 / 18 Not recorded separately Not recorded separately -
Basal ganglia involvement 3 2 1 1.000

Table 1. Clinical and radiological characteristics of patients with glioma.

Note: P values are exploratory. Some baseline variables were available only for the total cohort and were not recorded separately by group in the 
retrospective database.

IOUS visibility Number of patients (n=20) Percentage
Clear / good identification 5 25.0%
Moderate identification 8 40.0%
Limited / poor identification 7 35.0%

Table 2. Informativeness of IOUS in the IOUS-guided group.
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Imaging/tumor component Number of observations Comment
Well-identified capsule 20 May improve delineation
Cystic areas 14 May improve ultrasound contrast
Necrotic areas 25 Often associated with heterogeneous echogenicity
Homogeneous structure 11 Often associated with limited tumor-brain differentiation

Table 3. Tumor components identified by preoperative imaging and/or IOUS.

Note: Categories overlap; one tumor could contain more than one component.

Extent of resection / residual tumor IOUS group (n=20) Non-IOUS group (n=15) Total p value
No visible residual tumor / gross total resection 13 6 19 0.182
Residual tumor / partial resection 7 9 16 0.182

Table 4. Residual tumor and extent of resection according to IOUS use.

Note: Residual tumor was assessed on delayed postoperative contrast-enhanced MRI performed approximately 21 days to 1 month after surgery, 
not on MRI within 48 hours.
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Postoperative edema IOUS group (n=20) Non-IOUS group (n=15) Total
Increased 1 1 2
Unchanged 10 12 22
Decreased 9 2 11

Table 5. Severity of postoperative edema.

Note: The total values were standardized across the manuscript as increased in 2 cases, unchanged in 22 cases, and decreased in 11 cases.

Postoperative neurological status IOUS group (n=20) Non-IOUS group (n=15) Total p value
Worsened 1 1 2 0.005
Unchanged 7 13 20 0.005
Improved 12 1 13 0.005

Table 6. Postoperative neurological status according to IOUS use.

Note: Neurological outcome was assessed clinically and was not based on standardized KPS or mRS scoring; p value is exploratory.
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Figure 1. (A) IOUS image and (B) schematic illustration of a fourth ventricular tumor.

Figure 2. Frontal lobe glioma (Grade III): (A) preoperative MRI, (B) IOUS before resection, (C) intraoperative image, and (D) IOUS after 
tumor removal.
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Figure 3. Frontal lobe glioblastoma (Grade IV): (A) preoperative MRI, (B) IOUS before resection, (C) postoperative MRI, and (D) post-
radiation MRI.

Figure 4. Temporal lobe diffuse-growing glioma: (A) preoperative MRI and (B) IOUS.
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IOUS group, edema increased in 1 patient, remained unchanged 
in 10 patients, and decreased in 9 patients. In the non-IOUS 
group, edema increased in 1 patient, remained unchanged in 12 
patients, and decreased in 2 patients. These values are presented 
in Table 5 and were interpreted descriptively.

Postoperative neurological assessment showed worsening 
in 1 patient, unchanged status in 7 patients, and improvement 
in 12 patients in the IOUS group. In the non-IOUS group, 
neurological status worsened in 1 patient, remained unchanged 
in 13 patients, and improved in 1 patient. Clinical improvement 
included reduction of numbness, improvement of weakness, 
better mental status, and resolution of ataxia. The exploratory 
comparison showed a statistically significant difference in 
favor of the IOUS group (chi-square test, p = 0.005), but this 
result should be interpreted cautiously because standardized 
neurological scores were not recorded.

Postoperative complications included postoperative 
hemorrhage in 1 patient, requiring reoperation followed 
by stabilization, and hydrocephalus in 1 patient, requiring 
ventriculoperitoneal shunt placement. No infectious 
complications were observed.
Discussion.

The present retrospective study evaluated the practical value 
of IOUS in glial tumor surgery. The main finding was that 
IOUS provided real-time intraoperative information that was 
particularly useful for tumor localization, assessment of tumor 
structure, and orientation in cases in which the lesion was not 
visible at the cortical surface. In deep-seated lesions, IOUS 
helped identify the shortest and safest trajectory to the tumor, 
potentially reducing unnecessary injury to normal brain tissue.

The group comparison showed a lower proportion of residual 
tumor in the IOUS group than in the non-IOUS group (35.0% 
versus 60.0%). Although this difference did not reach statistical 
significance, most likely because of the small sample size, the 
trend supports the clinical impression that IOUS may help 
increase the extent of safe resection. In addition, neurological 
improvement was more frequently observed in the IOUS group. 
This finding is clinically relevant, but it should be interpreted 
cautiously because neurological outcomes were not measured 
using standardized scales.

The informativeness of IOUS depended on tumor structure. 
Heterogeneous tumors, especially those with cystic or necrotic 
components and a more distinct capsule, were easier to identify 
on IOUS. By contrast, homogeneous tumors could be difficult 
to distinguish from normal brain parenchyma, particularly 
after cyst evacuation or capsular opening, when the anatomical 
relationship between tumor and surrounding tissue changed 
during surgery.

This study has several limitations. First, it was retrospective 
and included a relatively small number of patients. Second, 
the groups were not randomized, and the selection of IOUS 
may have been influenced by tumor complexity. Third, extent 
of resection was not evaluated by volumetric MRI and early 
contrast-enhanced MRI within 48 hours was not available; MRI 
was performed later, generally from 21 days to 1 month after 
surgery. Therefore, postoperative changes could have influenced 
radiological interpretation. Fourth, neurological status was 
assessed clinically rather than by standardized KPS or modified 

Rankin Scale scores. For these reasons, the findings should be 
considered exploratory and hypothesis-generating.

Despite these limitations, the study supports the practical 
value of IOUS as an accessible, real-time adjunct in glial tumor 
surgery. Future prospective studies should include standardized 
preoperative and early postoperative volumetric MRI, objective 
neurological scoring, and larger group sizes to more precisely 
define the effect of IOUS on extent of resection and functional 
outcome.
Conclusion.

Intraoperative ultrasound is a valuable adjunct in glial 
tumor surgery. It provides real-time information about tumor 
localization, internal structure, and relationship to surrounding 
anatomical structures. In this retrospective cohort, IOUS was 
associated with a lower frequency of residual tumor and a more 
favorable neurological outcome trend. However, because early 
postoperative volumetric MRI and standardized neurological 
scoring were not available, the results should be interpreted 
cautiously. IOUS should be considered an important supportive 
tool for maximal safe resection, especially in deep-seated or 
structurally heterogeneous glial tumors.
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აბსტრაქტი.
შესავალი: გლიური სიმსივნეები ცენტრალური 

ნერვული სისტემის სიმსივნეების მნიშვნელოვან 
ნაწილს წარმოადგენს. მათი მკურნალობა მოიცავს 
ქირურგიას, საჭიროების შემთხვევაში კი სხივურ და/
ან ქიმიოთერაპიას. ინტრაოპერაციული ულტრაბგერა 
(IOUS) ნეიროქირურგს რეალურ დროში აწვდის 
ინფორმაციას სიმსივნის ლოკალიზაციისა და მიმდებარე 
ქსოვილებთან ურთიერთობის შესახებ.

მიზანი: კვლევის მიზანი იყო IOUS-ის როლის შეფასება 
გლიური სიმსივნეების ქირურგიულ მკურნალობაში, 
განსაკუთრებით რეზიდუალური სიმსივნის, 
პოსტოპერაციული შეშუპებისა და ნევროლოგიური 
შედეგების თვალსაზრისით.

მეთოდები: კვლევა მოიცავდა 35 პაციენტს, 
რომლებსაც 2020-2026 წლებში ჩაუტარდათ ოპერაცია 
ჰისტოლოგიურად დადასტურებული გლიური 
სიმსივნის გამო. 20 პაციენტი ოპერირებული იყო IOUS-
ის გამოყენებით, 15 კი IOUS-ის გარეშე. საკონტროლო 
CT ჩატარდა მეორე პოსტოპერაციულ დღეს, ხოლო 
კონტრასტული MRI - მოგვიანებით, ოპერაციიდან 
21 დღიდან 1 თვემდე პერიოდში. KPS/mRS 
სტანდარტიზებული ქულები არ იყო დაფიქსირებული.

შედეები: მაღაი ხარისხის სიმსივნე დაიქსირდა 

25 პაციენტში, დაბალი ხარისხის - 10 პაციენტში. 
რეზიდალური სიმსივნე გამოვლინდა ლ 
გუფგაუმჯობესდა 12 პაციენტში, უცვლელი დარჩა 
7-ში და გაუარესდა 1-ში; IOUS-ის გარეშე ჯგუფში 
გაუმჯობესდა 1 პაციენტში, უცვლელი დარჩა 13-ში და 
გაუარესდა 1-ში. პოსტოპერაციული შეშუპება მთლიან 
კოჰორტაში გაიზარდა 2 შემთხვევაში, უცვლელი დარჩა 
22 შემთხვევაში და შემცირდა 11 შემთხვევაში.

დასკვნა: IOUS წარმოადგენს მნიშვნელოვან დამხმარე 
ინსტრუმენტს გლიური სიმსივნეების ქირურგიაში. 
იგი შეიძლება დაეხმაროს სიმსივნის უფრო ზუსტ 
ლოკალიზაციას, მაქსიმალურად უსაფრთხო რეზექციას 
და ნევროლოგიური ფუნქციის შენარჩუნებას, თუმცა 
შედეგების საბოლოო შეფასებისთვის საჭიროა 
პროსპექტული კვლევა ადრეული პოსტოპერაციული 
MRI-ით და სტანდარტიზებული ნევროლოგიური 
სკალებით.

Аннотация.
Введение: Глиальные опухоли составляют значительную 

часть опухолей центральной нервной системы. 
Лечение включает хирургическое вмешательство, а 
при необходимости лучевую и/или химиотерапию. 
Интраоперационное ультразвуковое исследование (IOUS) 
предоставляет хирургу информацию в реальном времени 
о локализации опухоли и ее отношении к окружающим 
тканям.

Цель: Целью исследования была оценка роли IOUS в 
хирургическом лечении глиальных опухолей, особенно в 
отношении резидуальной опухоли, послеоперационного 
отека и неврологического исхода.

Материалы и методы: В исследование вошли 35 
пациентов, оперированных в 2020-2026 гг. по поводу 
гистологически подтвержденных глиальных опухолей. 
У 20 пациентов операция проводилась с использованием 
IOUS, у 15 - без IOUS. Контрольная КТ выполнялась 
на вторые сутки после операции, а контрастная МРТ 
- позднее, через 21 день - 1 месяц после операции. 
Стандартизированные шкалы KPS/mRS в исходной базе 
данных не фиксировались.

Результаты: Высокозлокачественные опухоли были 
выявлены у 25 пациентов, низкозлокачественные - у 10 
пациентов. Резидуальная опухоль определялась у 7/20 
пациентов в группе IOUS и у 9/15 пациентов в группе без 
IOUS. В группе IOUS неврологический статус улучшился 
у 12 пациентов, остался без изменений у 7 и ухудшился у 
1; в группе без IOUS улучшение отмечено у 1 пациента, 
отсутствие изменений у 13 и ухудшение у 1. В общей 
когорте послеоперационный отек увеличился в 2 случаях, 
остался без изменений в 22 и уменьшился в 11 случаях.

Заключение: IOUS является полезным вспомогательным 
методом при хирургии глиальных опухолей. Он 
может способствовать более точной локализации 
опухоли, максимально безопасной резекции и 
сохранению неврологической функции. Однако для 
окончательной оценки необходимы проспективные 
исследования с ранней послеоперационной МРТ и 
стандартизированными неврологическими шкалами.
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