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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
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typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Magnetic resonance imaging is an important
technique to provide useful information for the diagnosis
of different kinds of diseases, Magnetic resonance imaging
provides important information for intracranial hemorrhage,
limitation of the treatment window prior to perfusion imaging
by defining the existence of pre-existing infarct, and an increase
in the differentiation of the acute area from edema.

Objectives: Our objective is to find out sought to ascertain
the appearance of the acute stroke on DWI MRI as the diffusion
gradient strength ("b value") increased from 0 to 10° s/mm?2.
Axial Diffusion-weighted Imaging (DWI) without contrast is
used for echo planar imaging.

Method: Acute stroke MRI pleasant discrimination has been
examined using routine brain MRI with various b-values.

Result: Different B- Values were tested for diagnosis of acute
stroke. Best result was when the b Value Between 200 to 1000
s/mm? Assume that acute stroke is evaluated using just one b
variable. Then, instead of raising the b value to 1500 s/mm?, it
is better to maintain the overall performance of the b factor at
1000 s/mm?.

Conclusion: To get a better understanding of acute stroke,
several b-values have been employed. The range between 300
and 1000 s/mm? has been shown to have the best b value.

Key words. Magnetic resonance imaging, b Values, Echo-
Planar Imaging, perfusion Imaging.

Introduction.

Magnetic resonance imaging is an important technique to
provide useful information for the diagnosis of different kinds
of diseases [1]. To provide better quality information and
images, a great number of research studies have been performed
on MRI [2]. Although a considerable number of studies have
been conducted, additional possibilities are available for the
investigation of new methods or tuning parameters [3]. The
brain is a vital organ in all living creatures. In the event of a
fault in the brain, the other parts of the body may be paralyzed,
or difficulty may occur. If the fault in the brain is examined [4],
it can be diagnosed according to its types, and treatments can be
applied. Moreover, stroke is one of the leading causes of death
and can have long-term impacts on brain function. Improving
survival rates and reducing the long-term consequences
of stroke requires quick and accurate diagnosis. In clinical
practice, magnetic resonance imaging plays an important role in
the diagnosis of acute stroke due to its non-invasive nature, high
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sensitivity, and ability to distinguish tissues based on contrasts
such as T1, T2, perfusion, and diffusion sequences. Diffusion-
weighted imaging has been considered the most clinically
important sequence for detecting acute ischemic lesions, which
appear as restricted diffusion due to accumulating excitatory
glutamate [5,6].

Magnetic resonance imaging provides important information
for intracranial hemorrhage, limitation of the treatment window
prior to perfusion imaging by defining the existence of pre-
existing infarct, and an increase in the differentiation of the acute
area from edema. For this reason, the use of MRI can increase
the population that will benefit from thrombectomy treatment. It
provides the possibility of revealing the exact volume of infarct
and especially the potential infarct volume [7,8]. In addition, it
has been found to be a more sensitive modality for identifying
regions with such low cerebral blood flow. It has been shown that
despite a normal dynamic susceptibility contrast examination
of acute stroke patients at the early stage, the acute episode
developed longer ADC thresholds, and restrictions in these
thresholds were found in MRI treatments [9]. DWI has another
important outcome independent of its ability to visualize infarct
that occurs in acute stroke. This imaging technique allows us to
identify blood flow via imaging and, consequently, to calculate
the absolute brain blood volume. DWI has a role independent
of guidance to detect specific regions such as brainstem stroke.
DWI, on the other hand, is known to be extremely sensitive
in detecting new ischemic events within minutes. Due to the
aforementioned advantages, functional tissue defect volume
estimation can provide different results in patient populations
and may predict outcomes beyond the development of specific
techniques aimed at tissue grouping and collateral-driven
treatment [10-15]. The importance of MRI in the hyperacute
phase, other than for stroke treatment time, is not well mastered.
The posterior incidence of the stroke pattern in the brainstem
is important, and MRI is more sensitive than CT in stroke
diagnosis. In acute stroke patients, a precise diagnosis is crucial
since both stroke pathogenesis and early treatment decisions
depend on it. In particular, when considering an AIS patient for
endovascular treatment, the location, size, and specific type of
the acute ischemic lesion become crucial information for the
neuro-interventional team. Patients are usually assessed using
non-contrast enhanced CT. While this method is particularly
sensitive for the exclusion of ICH and skull fractures or
deformations, magnetic resonance imaging provides superior
results with respect to an ICH-negative diagnosis. With
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diffusion-weighted imaging, MRI is highly sensitive for early
AIS diagnosis as it visualizes the cytotoxic edema precursor to
the preceding cytotoxic necrosis [16]. This imaging technique
has demonstrated substantial success in this setting and has
earned considerable market share over the last 15 years. DWI
sequences with optimal magnetization-preparation for signal
contrast with the lowest b-value possible provide sufficient
tissue contrast, signal-to-noise ratio, and image quality, yet are
time-consuming [17,18].

Routine MRI images such as T2-weighted imaging or T1-
weighted imaging with or without contrast enhancement have
only limited importance in the first 24 hours after symptoms
begin. These techniques only become of interest after the first day
to detect or investigate further potential ischemic or hemorrhagic
complications. Multi-parametric MRI, including time-of-flight
angiography or contrast-enhanced MRI angiography sequences/
arteriography protocols, are much more frequently used for non-
acute or chronic problems outside the therapeutic time window
[19,20]. The combination of 4D angiography with blood flow
imaging provides hemodynamic information about the collateral
status of the ischemic area, which might help to evaluate the
patient individually to potentially select the subgroup of
patients with a higher chance of treatment success even after
a long interventional time window. With such information, the
decision-making process appears more complex than the time
criteria usually suggest [21].

Diffusion-weighted MRI (DWI) plays a crucial role in the
early diagnosis of acute ischemic stroke, with the b-value
being a critical parameter influencing image quality and
diagnostic accuracy While higher b-values reduce signal-to-
noise ratio, they significantly enhance contrast-to-noise ratio,
potentially improving the detection of subtle ischemic changes
in hyperacute stroke settings.

Study objectives are to investigate the feasibility of using
low b values for T2-weighting based on acute ischemic stroke
visual diagnosis and to compare the results of this method with
the accuracy of infarction site determination using actual T2-
weighting with standard values of b. For the selection of the
b0, b=300 s/mm? and b=900 s/mm? b-values, the following
information was taken into account. The image, which is
obtained at b0, corresponds to T2-weighting, providing images
of the brain with a high signal and offers the best opportunity
to evaluate the general and focal characteristics of different
organic structures [22]. The image, which is obtained at b=300
s/mm?, is called high metaphrase contrast image and is most
sensitive to the metabolism processes in cerebral tissue.

Materials and Methods.

The simplest method for modelling diffusion is to take into
account either Gaussian or free diffusion. The r displacement of
a random spin from its initial position and the period t through
which this displacement is recognised in one dimension are
related by Einstein's equation as show below:

<r2> = 2Dt )

where t is the amount of time needed for the spin to disperse,
and D is the coefficient of diffusion [23]. It is common practice
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to incorporate the impact of duration into the signal equation
based on this assumption by defining the b-value. The b-value
provides information about the timing and amplitude of the
gradients used to create diffusion-weighted pictures. The greater
the b-value, the bigger the diffusion effects [24]. The following
equation demonstrates how the b-value's influence may be seen
clearly in MR images:

§=8,e"" )

where D is the coefficient of diffusion, S, is the MR standard
signal, and is the resulting MR signal. Before imaging,
the operator e?” calculates the value of b. Following this
calculations, the observed diffusion-weighting level can be
adjusted. Diffusion is therefore an additional relaxing step in
addition to T1 and T2. This relaxing process affects the final
signal by just 5% in pulse sequences without additional diffusion
gradients. The main tissue contrast mechanism is diffusion;
however, the presence of diffusion gradients greatly increases
its effect.

The strength, duration, and separation between these pulsed
gradients all affect the b-value [25]. The gradient amplitude,
duration, and interval between gradient pulses must all be
raised in order to raise the b-value, as indicated by the following
equation:

b=y*G*S’ A—g 3)

The Stejskal-Tanner diffusion pulse sequence [24,25]
illustrates this, with y representing the gyromagnetic ratio, &
the gradient amplitude, G the gradient length, and A the time
interval between the diffusion gradients.

The accuracy of prospective stroke diagnosis is the main focus
of our research. A patient who was enrolled in this research
provided the data. An acute cerebral stroke has been found
in a 44-year-old woman. The patient underwent a 1.5 T brain
MR scan (Siemens Healthiness-Magnetom Sempra) at Anwar
Shekha's medical city/radiology department. A 16-channel
phased-array head and neck coil was utilised, along with a
pulse sequence shown in Figure 1. The imaging procedure was
used to gather the data, and a diffusion-weighted sequence with
difference b-values of (a) 0-1000 s/mm?, (b) 100-1000 s/mm?,
(c) 200-1000 s/mm?, and (d) 300-1000 s/mm? was part of the
brain routing. Notably, the MR technique comprised Axial
DWI without contrast. The stroke was then shown using the
ADC (Appear diffusion coefficient) value, a quantitative metric
obtained from DWI [25,26]. Single-shot echo-planar imaging
(SS-EPI) was used to produce diffusion pictures in the axial
plane, with selective fat suppression chemical agents used to
suppress the fat. A "high" repetition rate (TR) of 5800 ms, a
"short" echo time (TE) of 113 ms, and an axial slice thickness
of 5 mm were used to get the diffusion. The ideal b-factor varied
between around 300 and 1000 s/mm? when various b-values
were computed for acute stroke. It is preferable to maintain the
frequently used b factor at its highest value of s/mm? rather than
raising it to s/mm? when using a single b factor to assess acute
stroke.
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Figure 1. Diffusion-weighted pulse sequence (DWI). As Show in Equation 3, where vy is the gyromagnetic ratio, G is the gradient amplitude, ¢ is
the gradient duration, and A is the time interval between the diffusion gradients, determines the parameters that are utilized to obtain the b-values.

Figure 2. MRI layer Section 1. Acute stroke in the brain has been identified in a 44-year-old lady. Various b-values have been employed to improve
the diagnosis of acute stroke: 0-1000 mm/s”? (a) and 100-1000 mm/s™ (b). 200—1000 mm/s” (c) and 300—1000 mm/s” (d). The findings indicate that
b-values between 300 and 1000 mm/s™? are better than other values.

Figure 3. MRI layer Section 2. Acute stroke in the brain has been identified in a 44-year-old lady. Various b-values have been employed to improve
the diagnosis of acute stroke: 0-1000 mm/s* (a) and 100-1000 mm/s* (b). 200—-1000 mm/s* (c) and 3001000 mm/s* (d). The findings indicate that
b-values between 0 and 1000 mm/s’ are less sensitive than other values.
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Figure 4. MRI layer Section 3. Acute stroke in the brain has been identified in a 44-year-old lady. Various b-values have been employed to improve
the diagnosis of acute stroke: 0-1000 mm/s* (a) and 100-1000 mm/s* (b). 200—-1000 mm/s* (c) and 300—-1000 mm/s* (d). The findings indicate that

b-values between 0 and 3000 mm/s’ are superior than other values.

Results and Discussion.

The image dataset was gathered and shown in Figures 2,3
and 4 which demonstrate various b-values to provide a clearer
picture of acute stork. It is evident that the ideal b-value for
acute stock vision is between 300 and 1000 s/mm?.

To achieve a larger b value, increase the gradient's duration
and amplitude as well as the time between two gradient pulses
[27-30]. The findings show that the appearance of acute stroke
in the Diffusion-weighted Imaging (DWI) method for this
specific patient can be influenced by varying b-values. The
findings go counter to Chilla's [30] assertions that values of
about 1000 s/mm? are ideal. When deciding how to employ
various b-values for better diagnosis of brain acute stroke These
findings should be considered worldwide to achieve an accurate
diagnosis, including in Iraq [32,35]. Our result in in line with
several studies conducted about the importance of b value
for getting best imaging but our result ger certain umber of b
value [36,37]. However, the results cannot be shown with fresh
clinical cases because of the small number of patients. Future
research directions might involve adding additional individuals
to this regimen in order to obtain precise diagnosis.

Conclusion.

For acute stroke, diffusion-weighted imaging magnetic
resonance imaging (MR) offers a superior diagnostic tool.
Results for acute stroke disease vary significantly depending
on the b-value used. In theory, b-values depend on the various
parameters, as does equation (3). DW MR images were used to
analyse the appearance of the acute stroke brain as the diffusion
gradient strength (b value) increased from 0 to 1,000 s/mm?.
A higher b value in DW pictures has enhanced the ability to
detect the stroke area. Better findings can be obtained in future
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studies by expanding the number of patients and investigating
the selected b-values at 3T rather than 1.5T.

Limitations and Future Directions.

We can also use a DNN-based DC-tuning method to further
explore the associations between the optimized b-values
and stroke diagnosis and compare the stroke detection
performance between using the proposed dynamic b-value
and only commonly used b-values. We expect to validate the
necessity of the dynamic selection of b-values when detecting
a representative b-value for better acute stroke diagnosis. Since
the proposed dynamic b-value range throttling sets relevant
b-values of each stroke to the usual optimized range, we can
directly compare stroke detection performance between using
the proposed dynamic b-value and only using the conventional
optimal b-value at their corresponding condition for all strokes
and small and large vessel subtypes. Our MRI stroke detection
study is currently based on the clinical stroke corpus and can
be further enlarged by including more clinical stroke datasets
of general stroke populations, thus yielding a more potential
practical detection model. Also, considering our proposed
method's futuristic and significant application in clinical stroke
diagnosis using MRI technologies, particularly the advanced
and automatic large vessel detection algorithm, and the system
incorporating those DNNs is further developed for broader
clinical applications, along with rapid upgrades. Additionally,
apart from the proposed therapeutic time detection for stroke
clinical applications, the proposed dynamic b-value definition
can also be used to develop longitudinal and repeated MRI
scan models at different optimal b-value sets that are suitable
for tracking the stroke progression of individual patients or
different cohort groups.
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prae cum aucon deatis vis, verfes? An tabut publictu senatum
ingulinpra con senatque centici tem unum opublin tam. Ellatesto
C. Satus, se diissul lessult oridet fac iliam pro vissidiem sules
atimaximunu con tussedici cri pra vicute me con pos alabeff
ressimmoena, catimerei tero, quid is la L. Sere ma, sena, urnius
hostre, conferfex se, faucibuncus ipsena, mora vasdam oma,
notiam rei cris At egilici facto vaste condam sus; Catus a nostam
patifec tusquasdam tam inatus consultum ac fac te pubitam mis.
Cat, conver quem pulincurei se, con sede tantiacchum, contis
omne opubliciis; nihiliquam, adhui serissulessa consum moli
fatifec tanduco nsimusquit acrudam o num hocchictus aucta L.
Icae ina, quostemum noncurnica; hoccibu speris, commoendam
hilneridea adentendiem, et?
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