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CT-BASED DETECTION OF MYOSTEATOSIS IN PATIENTS WITH SARCOPENIA ASSOCIATED
WITH ONCOLOGICAL DISEASES
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Pe3rome. Taokukomea mananune mapkubuil mysuruwunyu oaxonawt ounan L3 Oapadicacuda kxomnviomep momo-
epagpuacu (KT) ymxazunean 102 nagpap onxonozux bemop kupumunou. Capxonenus 56,8% 6emoprapoa, muocmeamos —
48,0% bemopnapoa, ynapruune oupeanuxoa yupawu sca — 36,2% xoanapoa anuxnanou. Capronenusiiu bemoprapoa cxe-
Jlem MYWaknapu 3udaueu cesunapau oapasicada nacatiear (SMD 36,9 + 6,2 HU 2a nucoaman 42,7 + 5,8 HU; p < 0,001).
Muocmeamos 1L-6 eéa CRP odapascanapu owuwu 6unan 602iux 6yaub, kuméomepanusnune 0Kopu MOKCUKIUSU XAMOd
Oup UunIUK Mupuk Koauw oapaxcacunune nacauuwiu (68,9% ea nucbaman 84,6%) ounan wambapuac 6oznux 30u. KT-
acocuda MuocmeamosHu 6axoraul OHKOI02UK bemopaapoa capkonenust Xoiamuod camapait OUaZHOCMUK 6d NPOSHOCMUK
YCYa Xucooranaou.

Kanum cyznap: capxonenus, Muocmeamos, KOMIbIOMeP MOMOSPAPUACU, CAPAMOH, CKeem MYWAKIapyu 3udiui,
IL-6, anruenanuw, npoeno3.

Abstract. The study included 102 oncological patients who underwent computed tomography (CT) with body com-
position assessment at the L3 vertebral level. Sarcopenia was detected in 56.8% of patients, myosteatosis in 48.0%, and
their combination in 36.2%. Patients with sarcopenia showed a significant reduction in skeletal muscle density (SMD 36.9
+ 6.2 HU vs. 42.7 £ 5.8 HU; p < 0.001). Myosteatosis correlated with elevated IL-6 and CRP levels and was associated
with increased chemotherapy toxicity and reduced one-year survival (68.9% vs. 84.6%). CT-based assessment of
myosteatosis is an effective diagnostic and prognostic tool in oncological patients with sarcopenia.

Keywords: sarcopenia, myosteatosis, computed tomography, cancer, skeletal muscle density, IL-6, inflammation,
prognosis.
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Relevance of the Study. In modern oncology,
the problem of body composition disorders, particu-
larly sarcopenia and myosteatosis, is gaining increas-
ing clinical and prognostic importance. Sarcopenia is
a progressive decline in skeletal muscle mass and
strength observed in 50-80% of patients with ad-
vanced malignant tumors. However, an equally sig-
nificant component of muscle dysfunction is
myosteatosis — fat infiltration of skeletal muscle tis-
sue, reflecting a qualitative deterioration in its struc-
ture and metabolic activity [3, 7].

According to international studies [2, 5], the
presence of myosteatosis in cancer patients is associ-
ated with a 30-50% higher risk of surgical and
chemotherapeutic complications, increased hospitali-
zation rates, and reduced overall survival. Unlike
sarcopenia, myosteatosis may develop even with pre-
served total muscle mass, making it an independent
predictor of poor disease course and reduced toler-
ance to anticancer therapy [1, 4, 6].

Pathogenetically, myosteatosis is closely relat-
ed to chronic inflammation and cytokine-induced ca-
tabolism. Elevated levels of IL-6, TNF-a, and CRP
contribute to mitochondrial dysfunction, insulin re-
sistance, and intramuscular fat infiltration, leading to
a decrease in muscle density and functional capacity.

Computed tomography (CT) is currently the
most accurate tool for objective assessment of skele-
tal muscle condition. Analysis of axial CT slices at
the third lumbar vertebral level (L3) enables quantita-
tive determination of muscle area and density (SMA,
SMD), providing precise diagnostics of both
sarcopenia and myosteatosis [3, 4, 6].

ticular clinical value. This parameter can serve as a
simple and reliable criterion for stratifying patients by
risk of complications, treatment intolerance, and sur-
vival outcomes [5, 7].

Given the high prevalence of structural and
functional muscle disorders among oncological pa-
tients and the limited amount of domestic research
data, investigating the frequency, severity, and prog-
nostic significance of myosteatosis in patients with
sarcopenia appears to be a relevant and clinically jus-
tified direction in modern oncoradiology and nutri-
tional medicine [2].

Objective: to evaluate the incidence and severi-
ty of myosteatosis in oncological patients with
sarcopenia using computed tomography (CT) and to
determine its clinical and prognostic significance.

Materials and Methods. The study included
102 oncological patients (47 men and 55 women,
mean age 61.4 + 8.7 years) with various malignant
tumors: stomach (n = 34), pancreas (n = 21), colon (n
= 19), and breast (n = 28). All patients underwent
chest and abdominal computed tomography (CT)
with body composition analysis at the level of the
third lumbar vertebra (L3).

For quantitative assessment, the following pa-
rameters were evaluated:

-SMI (Skeletal Muscle Index, cm*m?) — skele-
tal muscle area normalized for height;

-SMD (Skeletal Muscle Density, HU) — mean
muscle tissue density in Hounsfield units;

-IMAT (Intermuscular Adipose Tissue, cm?) —
intermuscular adipose tissue area.

-Sarcopenia was diagnosed when SMI < 41

In the context of a growing need for a person- c¢cm?m? in women and < 53 cm*m? in men
alized approach to the management of cancer pa- (EWGSOPZ2, 2019).
tients, CT-based assessment of myosteatosis has par-
Table 1. Indicators of Skeletal Muscle Condition and Inflammatory Markers in Oncological Patients
Parameter Total group, (n | Without sarcopenia, | With sarcopenia, (n value
=102) (n = 44) = 58) P
Sarcopenia, n (%) 58 (56.8%) — — —
Myosteatosis, n (%) 49 (48.0%) — — —
Combination of sarcopenia + 0
myosteatosis, n (%) 37 (36.2%) B o B
Muscle density (SMD), HU 394 +6.1 42.7+5.8 36.9+6.2 <0.001
Most pronounced myosteatosis — — Stomach, pancreas —
IL-6 level, pg/mL (mean) 142 £4.8 11.0+3.9 16.8 £5.1 <0.001
CRP level, mg/L (mean) 12.7+£5.3 10.1+4.0 154+5.7 <0.01
. T o - - p <
Correlation SMD — IL-6 r=-0.63 0.001
Correlation IMAT — CRP — — r=0.52 (5)0<1
Chemotherapy toxicity, % — 21.7 % 43.2 % <0.05
1-year survival, % — 84.6 % 68.9 % <0.05

Notes: SMD — Skeletal Muscle Density; IMAT — Intermuscular Adipose Tissue; CRP — C-reactive pro-

tein; CT — chemotherapy.
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-Myosteatosis was defined as SMD < 41 HU in
patients with BMI < 25 kg/m? and < 33 HU in those
with BMI > 25 kg/m?.

-Biochemical indicators (albumin, IL-6, and
CRP) were used for correlation analysis.

Results. Sarcopenia was identified in 58 pa-
tients (56.8%), myosteatosis in 49 patients (48.0%),
and their combination in 37 patients (36.2%).

The most pronounced myosteatosis was ob-
served in patients with pancreatic and gastric cancer.
A significant negative correlation was found between
SMD and IL-6 levels (r = -0.63, p < 0.001), and a
positive correlation between IMAT and CRP (r =
0.52, p < 0.01). Patients with myosteatosis had a sig-
nificantly higher risk of chemotherapy-related toxici-
ty (43.2 % vs 21.7 %, p < 0.05) and lower one-year
survival (68.9 % vs 84.6 %, p < 0.05).

Discussion. The results of this study confirm
that myosteatosis is an important component of the
sarcopenic syndrome in oncological patients, reflect-
ing qualitative deterioration in the structure and me-
tabolism of skeletal muscles. Nearly half of the exam-
ined patients (48.0%) showed signs of myosteatosis,
and in one-third of cases (36.2%) it was combined
with pronounced sarcopenia. These findings are con-
sistent with international data, according to which the
prevalence of myosteatosis in cancer patients ranges
from 40% to 60% (Prado C.M. et al., 2020; Baracos
V.E., 2022), most frequently occurring in tumors of
the gastrointestinal tract.

The obtained values of skeletal muscle density
(SMD) demonstrated a significant reduction in pa-
tients with sarcopenia (36.9 £+ 6.2 HU) compared with
those without it (42.7 = 5.8 HU; p < 0.001), indicat-
ing a decline in muscle metabolic quality and fat in-
filtration. The most pronounced changes were found
in patients with pancreatic and gastric cancers, likely
due to severe hypercatabolism, nutritional deficiency,
and systemic inflammation characteristic of these
tumor localizations.

The correlations identified between decreased
SMD and elevated IL-6 levels (r = -0.63; p < 0.001),
as well as between increased IMAT and CRP (r =
0.52; p < 0.01), confirm the role of inflammatory cy-
tokines in the development of myosteatosis. Elevated
IL-6 and CRP reflect activation of the cytokine cas-
cade and chronic inflammation, leading to mitochon-
drial dysfunction, enhanced lipolysis, and intramus-
cular fat deposition. These mechanisms, described in
both experimental and clinical studies, are recognized
as key elements in the pathogenesis of cancer cachex-
ia and sarcopenia.

The clinical significance of myosteatosis is
manifested in its direct impact on the tolerance to an-
ticancer therapy. In our study, patients with
myosteatosis had almost twice the risk of chemother-
apy-related toxicity (43.2% vs. 21.7%; p < 0.05),
which can be explained by reduced volume of func-

tionally active muscle tissue and altered pharmacoki-
netics of cytostatic drugs. Moreover, a significant
reduction in one-year survival was observed in pa-
tients with myosteatosis (68.9% vs. 84.6%; p < 0.05),
confirming its independent prognostic value.

Thus, the decrease in skeletal muscle density
(SMD) observed by CT represents not only a mor-
phological but also a clinically meaningful marker of
systemic metabolic disturbances. Incorporating CT-
based myosteatosis assessment into routine diagnostic
protocols allows for early detection of sarcopenic al-
terations and stratification of patients according to the
risk of unfavorable outcomes, including treatment-
related complications and reduced survival.

A promising direction for further research is a
comprehensive evaluation of the influence of
myosteatosis on quality of life, nutritional status, and
inflammatory biomarkers (IL-6, TNF-a, CRP), as
well as longitudinal monitoring of SMD and IMAT
dynamics during treatment and rehabilitation.

Conclusion. Myosteatosis was detected in
nearly half of the oncological patients (48%), most
often in combination with sarcopenia (36.2%).

A decrease in skeletal muscle density (SMD <
40 HU) was associated with elevated 1L-6 and CRP
levels and with poorer clinical outcomes.

CT-based body composition analysis is a relia-
ble tool for diagnosing myosteatosis and should be
included in the standard evaluation of oncological
patients with signs of sarcopenia.

Literature:

1. Cruz-Jentoft, A. J., Bahat, G., Bauer, J., et al.
(2019). Sarcopenia: revised European consensus on
definition and diagnosis. Age and Ageing, 48(1), 16—
31. https://doi.org/10.1093/ageing/afy169

2. Paiva, S. 1., Borges, L. R., Halpern-Silveira, D., et
al. (2010). Standardized phase angle from bioelectri-
cal impedance analysis as a prognostic factor in can-
cer. BMC Cancer, 10, 267.
https://doi.org/10.1186/1471-2407-10-267

3. Norman, K., Stobédus, N., Pirlich, M., & Bosy-
Westphal, A. (2012). Bioelectrical phase angle and
impedance vector analysis — Clinical relevance and

applicability of impedance parameters. Clinical
Nutrition, 31(6), 854-861.
https://doi.org/10.1016/j.cInu.2012.05.008

4. Kazakevich, E. V., Kondratyeva, E. I, &

Chizhova, V. P. (2019). Bioimpedance analysis in the
assessment of nutritional status in cancer patients.
Voprosy Onkologii, 65(3), 410-415. [In Russian].

5. Sukhanov, V. A., Laptev, B. I., & lvanova, T. I.
(2020). Clinical significance of phase angle in onco-
logical diseases. Russian Oncological Journal, 25(4),
45-51. [In Russian].

6. Kazemi-Bajestani, S. M. R., Mazurak, V. C., &
Baracos, V. (2016). Computed tomography-defined
muscle and fat wasting are associated with cancer

BuoJiorust Ba THOOMET MyamMMoJiapu

2025, Ne6 (166) | 277



clinical outcomes. Seminars in Cell & Developmental
Biology, 54, 2-10.
https://doi.org/10.1016/j.semcdb.2015.09.006

7. Martin, L., Birdsell, L., Macdonald, N., et al.
(2013). Cancer cachexia in the age of obesity: Skele-
tal muscle depletion is a powerful prognostic factor,
independent of body mass index. Journal of Clinical
Oncology, 31(12), 1539-1547.
https://doi.org/10.1200/JC0.2012.45.2722

8. Rizaev J. A. et al. The need of patients with
systemic vasculitis and coronavirus infection in the
treatment of periodontal diseases //Applied
Information Aspects of Medicine (Prikladnye
informacionnye aspekty mediciny). — 2022. — T. 25. —
Ne. 4. — C. 40-45.

9. Rizaev J. A., Kuliev O. A. Risk factors of anemia
in children and prognosing of it //3mekTpoHHBII
MHHOBALMOHHGINA BecTHUK. — 2018. — Ne. 4. — C. 62-
65.

10.Rizaev J. A., Ruzimurotova Y. S., Khaydarova G.
A. The impact of social and health factors at work
and at home on nurseshealth //Becthuk
marucrparypsl. — 2022. — Ne. 2-1 (125). — C. 10-12.
11.Rizaev J. A. et al. Immunological and Clinical
Aspects of Oral Inflammatory Diseases in the
Development of Postpartum Septic Complications
llInternational Journal of Integrative and Modern
Medicine. — 2024. — T. 2. — Ne. 12. — C. 253-257.
12.Rizaev J. A. et al. Physico-chemical parameters of
mixed saliva and their correction in patients in the
post-covid period //Cardiometry. — 2022. — Ne. 25. —
C. 1168-1173.

13.Rizaev J. A., Khazratov A. I., lordanishvili A. K.
Morphofunctional characteristics of the mucous
membrane of the masticatory apparatus in
experimental carcinogenesis //Russian Journal of
Dentistry. — 2021. — T. 25. — Ne. 3. — C. 225-231.

14.Rizaev J. A., Imamov O. S., Toxtayev G. S.
Clinical and histological characterization of oral
pemphigus lesions in patients // Central Asian Journal
of Medicine. — 2025. — Ne. 2. — C. 99-105.

15.Rizaev J. A. et al. Medical and organizational
measures to improve the provision of medical care in
the dermatovenerology profile //International Journal
of Current Research and Review. — 2020. — T. 12. —
Ne. 24, —C. 120-122.

16.Rizaev J. A., Shodmonov A. A., Olimjonov K. J.
Periimplantitis-early ~ complications in  dental
implantations //bruoMenuiiiHa Ba aMajauér XypHaJIH.
- C.28.

KT-THATHOCTHKA MUOCTEATO34 Y
HAITHEHTOB C CAPKOITEHHEH,
ACCOITHHPOBAHHOH C OHKOJIOTHYECKHMH
3ABOJIEBAHHAMHA

Hlaxanoea L.1I., Paxumos HM., lllapunos O.VY.,
Kamanosa B.3.

Pe3tome. B uccnedosanue 6viiu exmouenst 102 on-
KONO2UYECKUX NAYueHma, KOmopvlM nposoouldct KOMNb-
romepras momoepaghusa (KT) ¢ oyenkoii cocmasa mena na
ypoene noseonxa L3. Capronenus dvina visgnenay 56,8%
nayuenmos, muocmeamos — y 48,0%, a ux couemanue —
y 36,2%. V nayuenmog c capronenuel ommeuaniocv 3Ha-
YUmMenbHoe CHUdICEHUEe NIOMHOCMU CKeLemHOU MYCKy1d-
myput (SMD 36,9 £ 6,2 HU npomue 42,7 + 5,8 HU, p <
0,001). Muocmeamo3s Koppeaupogan ¢ MNOGbIUEHHBIMU
ypoeusamu IL-6 u CRP, a maxaice 6bin c6s3aH ¢ y8eaudeHu-
eM MOKCUYHOCMU XUMUOMEPANUU U CHUICEHUEM OOHO-
nemueil  gvixcusaemocmu (68,9% npomus 84,6%). KT-
OYEHKA MUOCMeamo3a A6Isemcs dQhexmunvim OuasHo-
CMUYECKUM U NPOZHOCMUYECKUM UHCIMPYMEHMOM Y OHKO-
JIO2UYECKUX NAYUEHMO8 C CAPKONECHUEI.

Knrouegvie cnoea: caprxonenusi, muocmeamos,
KOMNbIOMEPHAsL MOMO2pausi, OHKOO2U4ecKue 3a601e8a-
HUsl, NIOMHOCMb CKelemHou myckyiamypol, 1L-6, eocna-
JleHue, npocHO3.
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