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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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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 103 s/mm2. 
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/mm2. Assume that acute stroke is evaluated using just one b 
variable. Then, instead of raising the b value to 1500 s/mm2, it 
is better to maintain the overall performance of the b factor at 
1000 s/mm2. 

Conclusion: To get a better understanding of acute stroke, 
several b-values have been employed. The range between 300 
and 1000 s/mm2 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 

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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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:

 .
0

b DS S e−=                         (2)

where D is the coefficient of diffusion, S0 is the MR standard 
signal, and is the resulting MR signal. Before imaging, 
the operator e-b.D 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:

2 2 2

3
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                          (3)

The Stejskal-Tanner diffusion pulse sequence [24,25] 
illustrates this, with γ representing the gyromagnetic ratio, δ 
the gradient amplitude, G the gradient length, and Δ 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/mm2, (b) 100-1000 s/mm2, 
(c) 200-1000 s/mm2, and (d) 300-1000 s/mm2 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/mm2 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/mm2 rather than 
raising it to s/mm2 when using a single b factor to assess acute 
stroke.

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/mm² and b=900 s/mm² 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/mm², 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:

2 2r Dt=                     (1)

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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Figure 1. Diffusion-weighted pulse sequence (DWI). As Show in Equation 3, where γ is the gyromagnetic ratio, G is the gradient amplitude, δ is 
the gradient duration, and Δ 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^2 (a) and 100-1000 mm/s^2 (b). 200–1000 mm/s^2 (c) and 300–1000 mm/s^2 (d). The findings indicate that 
b-values between 300 and 1000 mm/s^2 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/s2 (a) and 100-1000 mm/s2 (b). 200–1000 mm/s2 (c) and 300–1000 mm/s2 (d). The findings indicate that 
b-values between 0 and 1000 mm/s2 are less sensitive than other values.
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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/mm2.

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/mm2 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/mm2. 
A higher b value in DW pictures has enhanced the ability to 
detect the stroke area. Better findings can be obtained in future 

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.

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/s2 (a) and 100-1000 mm/s2 (b). 200–1000 mm/s2 (c) and 300–1000 mm/s2 (d). The findings indicate that 
b-values between 0 and 3000 mm/s2 are superior than other values.
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sulviria nos condiem eroximurare cat, norunt. Gilisque terdi, 
que concum similies is. Cons furo, que elis tarta mede probse, 
su similin tridemperem coentem hil horesig noximpl icibus fue 
moverditrae nox sci se depertem prio, sultod cum mo et? Me 
te culia? Nihiliu squitraet pules acciam populis senatam o etod 
constrius consum in senateratus, publines cerecta ributemus 
consuli caedo, ta, consul untebatiae atie acies et aut renihiliam 
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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