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Resume: This article examines the role of multispiral computed tomography
(MSCT) in clinical diagnostics and its diagnostic advantages compared with magnetic
resonance imaging (MRI). The technical capabilities of modern 128- and 256-slice
tomographic systems, including their high spatial resolution, rapid scanning capability,
and wide anatomical coverage, are analyzed. The study also reviews the results of
scientific research regarding the diagnostic sensitivity, specificity, and overall accuracy
of MSCT and MRI technologies. The findings demonstrate that MSCT is highly
effective in detecting bone structures, vascular pathologies, traumatic injuries, and
emergency conditions. The high speed of examination and superior spatial resolution
make this technique particularly valuable in emergency medicine. In conclusion,
modern 128- and 256-slice MSCT systems are widely used as effective diagnostic tools
for the detection of cardiovascular diseases, oncological pathologies, neurological
disorders, and traumatic injuries.
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Pe3stome: B gaHHOM cTaTbe paccMaTpUBAETCS POJb  MYJIbTHUCHUPAIBHOU
koMmmbloTepHor Tomorpaduu (MCKT) B KIMHUYECKOHW JMArHOCTUKE # €€
AUArHOCTUYCCKUC IMPCUMYyHICCTBA IO CPABHCHUIO C MaFHHTHO-pGSOHaHCHOﬁ
tomorpadueii (MPT). [Ipoanann3npoBaHbl TEXHUYECKHE BO3MOKHOCTH COBPEMEHHBIX
tomorpadoB ¢ 128 u 256 cpezamu, X BBICOKAsl MPOCTPAHCTBEHHAs pa3periaronast
CIIOCOOHOCTb, BBICOKAss CKOPOCTh CKAHUPOBAHMS U IIMPOKUI aHATOMUYECKHUI OXBaT.
Taxxe PaCCMOTPCHBI  PC3YJIbTAThI HAaY4YHBbIX I/ICCJIGILOBaHI/Iﬁ, HOCBSIHIéHHBIX
I[I/I&FHOCTI/IH@CKOIZ YYBCTBUTCIIbHOCTH, CHGHPI(i)PI‘IHOCTI/I )41 06meﬁ TOYHOCTHU MCTOAO0B
MCKT u MPT. [lony4yennsie nannbie nokaspiBatoT, uro MCKT oGnamaer BbICOKOM
3 (PEKTUBHOCTHIO TIPU BBIABICHUU KOCTHBIX CTPYKTYP, COCYAMCTBIX MaTOJOTHH,
TPAaBMAaTUYECKUX TOBPEKICHUN W HEOTJIOXKHBIX COCTOSIHMUA. BpICOKas CKOpOCTH
HNCCIICAOBAHUA M BBICOKAA IPOCTPAHCTBCHHAA pa3pCularoiiasd CIIOCOOHOCTH ACJIa0T
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JaHHBIA METOJ OCOOEHHO BaXXKHBIM B YCIOBHSIX OJKCTPEHHOM MenuuuHbl. B
3aKJoueHne orMmedaercsi, yTo coppemeHHble cuctemMbl MCKT ¢ 128 u 256 cpezamu
IIMPOKO MPUMEHSIIOTCA JUIsl JTUAarHOCTUKH CEPACUYHO-COCYIUCTHIX 3a00JIeBaHUM,
OHKOJIOTMYECKUX MAaTOJIOTHI, HEBPOJIOIMYECKUX 3a00J€BaHUM M TPAaBMATHYECKHX
TIOBPEXICHU.

KuroueBble  ciaoBa:  MyJbTUCHHMpaigbHas  KOMIIBIOTEpHass  ToMorpadus,
MarHUTHO-PE30HAHCHAs ToMorpadusi, pauoJIorHuecKast JMarHocTuka, 128-cpe3oBbiii
Tomorpad, 256-cpe3oBblii ToMorpad, KIMHUYECKask JUAarHOCTUKA.

Pe3rome: YOy makoiaaa 3aMOHABHM paIHOIOT U A MYJIBTHCIIHPAT KOMITHIOTEP
tomorpaduscuHuar (MCKT) kIMHUK AMarHOCTUKAIArd YpHU Xamjaa YHUHT MarHuT-
pezonanc tomorpadusicu (MPT)ra HucOaTaH nUarHOCTHK ad3aUTMKIApU TaXJIUT
KwinHrad. Taakukoraa 128 Ba 256 kecuMin 3aMOHaBHK ToMorpadiapHUHT TEXHUK
MMKOHHUATIIAPH, YIAPHUHT IOKOPH (a30BUM aHUKIIUTH, TE3KOP CKaHEpall XyCyCHSITH
Ba KEHI aHaToMuK KampoBu KypuO uwukuirad. Ilynmmarnexk, MCKT Ba MPT
TEXHOJOTUAJIAPUHUHT TUATHOCTUK CE3TUPIIUTH, CTICUU(PUKIUTH Ba YMyMUN aHUKIUTH
Oyiinya WIMHI TaAKUKOT HATWXKAIApW TaxJIMi KWwidHraH. Hatwkamap mryHu
kypcaranuku, MCKT cysk Ty3uimManapu, KOH TOMUPJIapy, TPABMATHUK kKapoxaTiaap Ba
HIOMIWJIUHY TUOOUM X0oNaTIapHu aHUKJIAIIa IOKOPU camapaJopiuKka 3ra. AWHUKCA,
TEKIIUPYB TE3JIMTH Ba IOKOPU (ha30BUI aHUKJIMK YHH MIOMIWINHY THOOMETIA MyXUM
JIMArHOCTUK ycCyJira ailantupanau. Xyjoca Kuwinb aiTranaa, 3amonaBuit 128 Ba 256
kecumn  MCKT  Tusumnapu  10pak-KOH TOMHP  KacCaJUIMKIApPH, OHKOJOTHK
MaTOJIOTUSJIAp, HEBPOJOTMK KAaCAUIMKIAPp Ba TPaBMAaTHK [IMKACTIAHULIUIAPHU
aHUKJIAII/Ia KEHT KYJUIaHWIA€TraH camapajiv JUarHOCTUK TEXHOJOTHs XUCO0IaHaIu.

Kaaut cy3aap: MynbTHCTIHMpal KOMIIBIOTEp ToMorpadus, MarHUT-PE30HAHC
ToMorpadusi, paauoiOTMK JUarHoCTuka, 128 kecumiu Tomorpad, 256 kecumiu
ToMorpad, KIMHUK TUarHOCTUKA.

1. Development of MSCT and MRI Technologies in Modern Radiology

Over the past decade, imaging technologies in the field of radiology have
developed significantly. In particular, multispiral computed tomography (MSCT) and
magnetic resonance imaging (MRI) are widely used in clinical diagnostics. These two
methods provide high-resolution anatomical images and play an important role in the
early detection of various diseases.

MSCT is an advanced form of computed tomography based on spiral scanning
technology. It is distinguished by high spatial resolution, rapid examination speed, and
the ability to perform three-dimensional reconstruction. With the help of modern 64-,
128-, and 256-slice scanners, it is possible to visualize almost all anatomical structures
of the human body with high accuracy.

Recent studies have shown that MSCT has high diagnostic effectiveness in many
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clinical situations. For example, meta-analyses devoted to the evaluation of coronary
arteries have demonstrated that the sensitivity of MSCT ranges from 66% to 98%,
while its specificity ranges from 75% to 99%. Overall, the average sensitivity is about
85%, and the specificity reaches approximately 95% [1]. These indicators demonstrate
that MSCT has very high diagnostic potential in detecting cardiovascular diseases.

MRI, on the other hand, is a diagnostic method characterized by high contrast
resolution for soft tissue imaging. Therefore, it is widely used in neurology,
musculoskeletal imaging, and oncology. However, MRI examinations are relatively
time-consuming, more expensive, and have certain limitations in some patients (for
example, those with metallic implants).

For instance, studies on the diagnosis of knee joint injuries in athletes have shown
that the diagnostic sensitivity of MRI is 94.75%, specificity is 97.42%, and overall
accuracy is 96.01%. In comparison, MSCT demonstrated a sensitivity of 89.36%,
specificity of 85.71%, and accuracy of 89.86%. At the same time, the average
examination time was 28.7 minutes for MRI and only 9.9 minutes for MSCT [2,3].
Thus, although the diagnostic image quality may be higher with MRI in certain
situations, the examination speed of MSCT is 2—3 times faster.

2. General Importance of MSCT in Clinical Diagnostics

MSCT is one of the most commonly used radiological methods in modern clinical
diagnostics. Its main advantages include:

> high examination speed

> high spatial resolution

> capability for three-dimensional reconstruction
> convenience in trauma and emergency situations

Numerous clinical studies show that MSCT also has high diagnostic value in
detecting oncological diseases. For example, studies on the detection of retroperitoneal
tumors have shown that the diagnostic accuracy of MSCT is 98.33%, sensitivity is
97.87%, and specificity is 92.86% [1,4]. These indicators demonstrate that MSCT has
very high accuracy in diagnosing tumors of the abdominal cavity.

Studies on the detection of metastases of colorectal cancer have shown that the
sensitivity of MSCT is 87.8%, specificity is 77.8%, the positive predictive value is
87.8%, and the negative predictive value is 77.8% [5,6]. These results indicate that
MSCT plays an important role in the diagnosis of oncological diseases as well.

3. The Role of Modern 128-256 Slice Multispiral Computed Tomographs in
Clinical Diagnostics

Over the past decade, technological progress in radiology has led to significant
improvements in multispiral computed tomography (MSCT) devices. In particular,
128-slice and 256-slice tomographs have become one of the most important
components of modern diagnostic systems.
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These devices are distinguished by high spatial resolution, rapid scanning
capability, and wide anatomical coverage, which significantly improve diagnostic
efficiency and allow for detailed visualization of complex anatomical structures.

4. Characteristics of MSCT Technology and the Clinical Importance of 128-256
Slice Tomographs

The main feature of MSCT technology is the ability to acquire multiple slices
simultaneously. While earlier 16- or 64-slice tomographs produced a limited number
of images during a single rotation, modern 128- and 256-slice scanners can generate
hundreds of slices in one rotation. This significantly reduces examination time and
increases diagnostic accuracy.

128-slice MSCT systems are among the widely used technologies in modern
radiological diagnostics. With the help of these devices, pathologies of the
cardiovascular system, brain, abdominal cavity, and musculoskeletal system can be
detected with high accuracy.

According to the results of scientific studies, coronary CT angiography images
obtained with 128-slice scanners were of high quality in 91.6% of cases, acceptable in
6.9%, and diagnostically insufficient in only 1.5% of cases. At the same time, it was
found that the radiation dose obtained using this technology is approximately 33%
lower compared to previous generations of tomographs [3,7].

Another important advantage of 128-slice tomographs is their high temporal
resolution. In modern devices, the scanning rotation time averages 0.28-0.35 seconds,
which makes it possible to clearly visualize organs that are constantly in motion, such
as the heart.

In addition, the following clinical examinations can be effectively performed
using 128-slice tomographs:

> coronary CT angiography
diagnosis of pulmonary embolism
detection of cerebral stroke
evaluation of traumatic injuries
staging of oncological diseases

According to clinical studies, the diagnostic sensitivity of 128-slice MSCT in
detecting coronary artery disease is about 95-99%, while the specificity ranges from
85-92% [2,8].

256-slice MSCT systems represent a more advanced stage of radiological
technology. The main advantage of these scanners is their wide detector coverage and
ultra-fast scanning capability. With 256-slice scanners, it is possible to cover up to 12
cm of anatomical area in a single rotation, allowing organs such as the heart or brain
to be scanned during a single heartbeat [9].

For this reason, this technology is widely used in the following clinical fields:
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cardiology
neurology
traumatology
oncology
angiography

Studies devoted to the diagnosis of coronary artery disease have shown that 256-
slice tomographs demonstrate very high diagnostic performance. Clinical studies have
reported the following indicators:

> sensitivity — 98%

> specificity — 83%

> positive predictive value — 94%

> negative predictive value — 92% [10].

Other studies have reported that segment-level diagnostic accuracy reached
94.3%, sensitivity 90.8%, and specificity 95.3% [11].

In addition, 99.7% of images obtained using 256-slice tomography were suitable
for diagnostic evaluation, while only 0.3% of segments had insufficient image quality.
This demonstrates the high diagnostic reliability of this technology [12].

Advantages of 128- and 256-Slice Tomographs in Modern Clinical Diagnostics

Modern MSCT systems provide several important advantages:

1. High examination speed

Whole-body scanning can be completed within 5-10 seconds, which is
particularly important in emergency medicine.

2. High spatial resolution

Multislice detectors allow image resolution at the submillimeter level.

3. Reduced radiation dose

With the help of iterative reconstruction algorithms, radiation exposure can be
reduced by 20-40%.

4. Three-dimensional reconstruction

Modern software enables the creation of 3D, MPR, VR, and MIP reconstructions.

5. Advantages in cardiac diagnostics

With 256-slice tomographs, it is possible to scan the heart within a single
heartbeat, significantly reducing motion artifacts.

5. Comparative Evaluation of MSCT and MRI Technologies

In modern clinical practice, MSCT and MRI are often used as complementary
diagnostic methods. While MRI provides high contrast resolution for soft tissue
imaging, MSCT has advantages in the visualization of bone structures, blood vessels,
and traumatic injuries.

The main advantages of MSCT compared with MRI include:

> examination speed 2—4 times faster
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> the possibility of use in emergency situations
> the ability to examine patients with metallic implants
> high-resolution visualization of bone structures

At the same time, MRI does not use ionizing radiation, which provides an
advantage in certain clinical situations.

In conclusion, 128- and 256-slice multispiral computed tomographs developed in
recent years have significantly expanded the possibilities of clinical diagnostics. These
technologies are characterized by high spatial resolution, rapid scanning capability, and
wide anatomical coverage. According to scientific studies, the diagnostic sensitivity of
modern MSCT systems reaches 90-98%, while specificity ranges from 83-95%.

Therefore, in modern radiology, 128- and 256-slice MSCT systems are widely
used as an important diagnostic tool for detecting cardiovascular diseases, oncological
pathologies, traumatic injuries, and neurological disorders.

6. Advantages of MSCT in Emergency Medicine

One of the most important advantages of MSCT is its ability to provide rapid
diagnosis. This method is often considered the first-line imaging modality in
emergency conditions, such as trauma, stroke, and internal bleeding.

For example, in a clinical study on the diagnosis of acute ischemic stroke, the
sensitivity of MRI was 92% and specificity 87%, whereas CT showed a sensitivity of
66% and specificity of 81% [13,14].

Despite this, in many clinical centers CT or MSCT is still used as the initial
imaging examination. The main reasons are faster examination time and wider
availability.

In many emergency medical centers, the patient examination time is
approximately 5-10 minutes, allowing life-threatening conditions to be detected
rapidly.

7. Comparative Analysis of the Diagnostic Capabilities of MSCT and MRI

When comparing the diagnostic capabilities of MSCT and MRI, it becomes
evident that each modality has advantages in specific clinical situations.

For example, in the diagnosis of pancreatitis, the sensitivity of MRI was 96.88%
and diagnostic accuracy 96.09%, whereas MSCT showed sensitivity of 84.38% and
accuracy of 89.06% [15,16].

However, in the detection of bone structures, traumatic injuries, and acute
hemorrhage, MSCT is often considered superior.

In addition, MSCT provides high spatial resolution images, which makes it highly
effective for evaluating bone anatomy. For this reason, MSCT is widely used in
orthopedic, traumatological, and neurosurgical practice.
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