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Pe3rome

JIJIs1 OTIEHKH HYTPUIIMOHHOTO CTaTyca B IMOCJIEIHUE TO/IbI UCIOTb3YIOT YIBTPa3BYKOBOE UCC/IeIOBAaHHE
MBIIIII] ¥ ITOJIKOKHO-KUPOBOU KJIETYATKH, OJHAKO €IMHBIX ITOJIXO0B IIPY BEIOOPE MBIIIIIL JJIsI HETO ITOKa He
CYIIIECTBYET.

IeJsib padOTHI — YIIBTPA3BYKOBOE UCCJIEOBAaHKE BAPUaOeIbHOCTH TOJIIUHBI PA3JIMYHBIX MBIIIIIL 1 TTOJI-
KOYKHO-KAPOBOU KJIETUYATKU JJI51 BEISIBJIEHUS ONTUMAJIbHBIX KOYKHO-MBIIIIEYHBIX CTPYKTYP IIPH OLIEHKE HYT-
PHUIIMOHHOTO CTAaTYyCA.

Marepuanbl 1 MeTOABIL. [IpoCTIeKTUBHOE 00CEpPBAIMOHHOE HCCaeq0BaHue 14 manueHToB. BceM mamm-
€HTaM BBIIIOJIHUIN YJIBTPa3ByKOBOE HCCJleloBaHKe TOIIIMHBI MBIIIIL: M. rectus femoris; m. tibialis anterior;
m. biceps brachii; m. deltoideus u m. sternocleidomastoideus, a TaksKke TOJIIIMHBI KOYKU U TOJKOKHO->KIPOBOM
KJIETYATKU HaJ MBIIIIEeH. DTalbl UCCIeI0BaHUs: IPU nocTymieHun B OPUT, uepes 7, 14, 21, 28, 42 cyTok
rmocJie nocTyrieHus. Ha 7-, 14- 1 21-e CyTKHU BBITIOJIHUJINA TeCT C MH(PY3UOHHOH Harpy3kon 1000 ma 0,9%
pacTtBopa xsopuaa Harpusi. Ha 5- 1 10-e CyTKH BBITIOJTHUJIA TECT C TO3UIIMOHUPOBAHKUEM ITallieHTa Ha OOK.

Pe3syabraTsl. BeissBuiin, uto m. tibialis anterior uaMmeHsieT CBOM pa3Mephl IPHU IIOBOPOTE MAIEHTA HA
60k Ha 2%, m. deltoideus — Ha 6%, m. sternocleidomastoideus — ua 10%, m. rectus femoris — 20,5%, a m.
biceps brachii — na 26%. [Ipu undyauu 1000 M1 0,9% pacTBopa XJ0opujaa HaTpusi BapruabesbHOCTh pas-
Mepa m. tibialis anterior coctaBuna — 2%, m. deltoideus — 2%, m. sternocleidomastoideus — 6%, m. biceps
brachii— 8%. m. rectus femoris — 12%.

ToJrHA MMOAKOKHO-3KUPOBOU KIE€TYATKU HAL M. biceps brachiin m. rectus femoris n3MmeHsiiach B 60J1b-
11e¥ CTereHy, YeM IepeiHe-3aJHUN pasMep caMux Ml (p<0,05).

3akaroyeHue. ONTUMaIbHBIMU MBIIIIIAMU JJIs1 YIBTPA3BYKOBOU OLIEHKU HYTPUIIMOHHOTO CTATyca sIB-
Jasiorest m. deltoideus i m. tibialis anterior, TOCKOJIBKY Ha MX pa3aMepbl HO3UIIMOHUPOBaHUe [TalleHTa 1 Ipo-
BoAuMas UH(pY3NOHHAsI Tepalus BAUsIeT MeHbIlle. BHyTpUBEHHOE BBeJeHUE KUIKOCTY YBEJUUYNBAET Ba-
puadebHOCTD TOJIIIUHBI TOAKOKHO-3KUPOBOM KJI€TYATKU.

Knrouesvie caosa: Yibempa3eyrosoe uccnedosamue; MblULUbL; Hympuuum—n—tbtﬁ cmamyc; ampogﬁuﬂ
MblUYbl, MOAUWUHA MbLULYbL, UHMEHCUBHAS mepanus
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Summary

Ultrasound imaging of muscles and subcutaneous fat has been used in recent years to assess the nutritional
status, but there are no common approaches for selecting muscles for it.

The aim of the study was to examine the variability of thickness of different muscles and subcutaneous
fat using ultrasonography to identify optimal cutaneous and muscle landmarks for the assessment of nutri-
tional status.

Materials and methods. It was a prospective observational study with participation of 14 patients. All pa-
tients underwent ultrasound examination of thickness of the following muscles: m. rectus femoris; m. tibialis
anterior; m. biceps brachii; m. deltoideus and m. sternocleidomastoideus, as well as the thickness of skin and
subcutaneous fat over the muscles. The ultrasound assessment was done on admission to ICU, on days 7, 14,
21,28,42. On days 7, 14 and 21 the intravenous load test of 1000 ml of 0.9% sodium chloride solution was per-
formed. On days 5 and 10 the test with the patients in the lateral decubitus position was carried out.

Results. We found that m. tibialis anterior changed its size when patients were turned laterally by 2%, m.
deltoideusby 6%, m. sternocleidomastoideus by 10%, m. rectus femoris by 20.5%, and m. biceps brachiiby 26%.
After infusion of 1,000 ml of 0,9% sodium chloride solution, the variability of m. tibialis anterior size was 2%,

m. deltoideus 2%, m. sternocleidomastoideus 6%, m. biceps brachii 8%, m. rectus femoris 12%.
The thickness of subcutaneous fat over m. biceps brachii and m. rectus femoris changed more than the an-

teroposterior size of the muscles (P<0.05).

Conclusion. The m. deltoideus and m. tibialis anterior are optimal for ultrasound assessment of the nutri-
tional status because their size is less affected by the patient's positioning and infusion therapy. Intravenous
fluid infusion increases the variability of subcutaneous fat thickness.

Keywords: intensive care; thickness of muscle; ultrasound; nutritional status; muscle atrophy; muscle thickness
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BBenenue

HyTrpunuonHasa mnojjepskKa MaleHTOB B
OTHeJIEHUsIX peaHNMAallui U UHTeHCUBHON Tepa-
nuu (OPUT) siBiisieTcss caMOCTOSITE/IBHBIM U 0051-
3aTeJIbHBIM KOMIIOHEHTOM WHTEHCHUBHOM Tepa-
IUY, BJIUSIONIMM Ha HMCXOJ 3a00JIeBaHUS WU
TpaBMbl [1, 2]. HecMOTpA Ha IpoOBOAUMYIO Tepa-
10, TNalUeHTbl B KPUTHUUYECKOM COCTOSIHUU
TepAT maccy Tesaa. CHUKEHHe Macchl TeJia y
nanueHToB OPUT moskeT nocturarb 5-15% B Teye-
Hue nepBoit Hexenu [1, 3]. IToreps Macchl, UCTO-
IIleHre TPUBOMASAT K HapyIIIeHUsIM MeTabo/m3Ma u
MMMYHUTETA, KOTOPbIe B 3HAYNTEJIHLHOU CTEleH!
CHIKAIOT 3(p(PEKTUBHOCTD JI€YEHUsI MAI[UEHTOB B
KPUTUYECKOM COCTOSIHUM, YBEJIMUYUBAIOT YaCTOTY
Pa3BUTHS OCJIOKHEHUN, TPOIOLKUTETBHOCTD UX
npeobiBanuA B OPUT 1 cBA3aHHbBIE C 3TUM pacxo-
bl Ha Jjeuenue (1, 4].

[IpoBonyMasa HYTpULMOHHAs  Tepamnus
JOJI;KHA KOHTPOJIMpoBarbes. HegocrarouHnasa HyT-
pUTHUBHASA MOAJEP KK, TaK Ke, KaKk U M30BITOU-
Hasi, BeJyT K yXYAIIEHUIO pe3yJIbTaTOB Jede-
HuA [5]. [TosBuaKCh JaHHBIE, YTO MOIILITKU BBECTU
nanuedTaMm B OPUT u30LITOYHOE KOJMYECTBO
KaJOpUi OMAaCHBI, MOCKOJbKY BEIYT K YBeJINYe-
HMIO YaCTOThI Pa3BUTHUA CEITUYECKUX OCJIOKHE-
HUU U JeTaabHOCTH [1, 2, 5, 6]. [I7151 OIleHKU HYT-
PULMOHHOIO CcTaTyca IlaluMeHTa IPUHATO
HCII0JIb30BaTh KOMILJIEKC COMaTOMETPUYECKUX U
KJIMHUKO-/1ab0paTopHbIX HapaMeTpoB. Hanbosee
4acTO IPOBOIAT MOHUTOPUHT JUHAMUKHU MaCChI
Tesa, oOiiero Oeska, aabOyMHUHA CBIBOPOTKH
KpoBH, JauM@ounuTtoB B mnepudepuuecKkont
KpoBH [1, 7]. KpoMe pocTo-BeCOBBIX ITOKa3aTeel,

Introduction

Nutritional support of patients in intensive
care units (ICU) is an independent and essential
component of intensive care that affects the out-
come of illness or injury [1, 2]. Despite the treat-
ment, the critically ill patients have been losing
weight. Weight loss in ICU patients can be as high
as 5-15% during the first week of stay [1, 3]. Weight
loss and muscle wasting lead to metabolic and im-
mune disorders, which significantly reduce the ef-
fectiveness of treatment of critically ill patients, in-
crease morbidity, the length of ICU stay and
associated treatment costs [1, 4].

Nutritional therapy should be monitored. In-
sufficient nutrient support, as well as excessive one,
worsens treatment results [5]. There are reports sug-
gesting that attempts to provide ICU patients with
excess calories can be harmful because they lead to
increased rate of septic complications and mortal-
ity [1, 2, 5, 6]. A set of anthropometric, clinical and
laboratory parameters is used to assess the patient's
nutritional status. Changes of body mass, total pro-
tein, serum albumin, lymphocyte count in periph-
eral blood are most often monitored for this pur-
pose [1, 7]. In addition to growth and weight,
anthropometric estimation of nutritional status re-
quires skinfold thickness (at the level of III rib, pa-
raumbilical region, above triceps) and shoulder cir-
cumference measurement. The additional
laboratory parameters include blood transferrin,
lactate, triglycerides, magnesium, calcium, phos-
phorus, iron, and creatinine height index [1]. Most
likely, the use of any single anthropometric or labo-
ratory parameter will not provide a comprehensive
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JJI1 aHTPOIIOMEeTPUUECKOM OLleHKU HYTPUILIMOH-
HOTO CTaTyca MOSKET OBITHh MCII0JIb30BAaH METO]
ompejiesiIeHUs1 TOJIIUHBI KOMKHOW CKJIAIKU (HA
yposHe III pebpa, mapayMOMIMKaJIBHON 001aCTH,
HaJ TPHULEIICOM) W H3MEpEeHHe OKPYKHOCTHU
rieva. J[ormoTHUTEeTLHO OIleHIBaeMbIMU J1abopa-
TOPHBIMU TTapaMeTpaMu SIBJSIOTCS: TpaHcdep-
p¥H, JAaKTaT, TPUIVIMIEPHU]IbI KPOBU, MarHUy,
KanbIui, dpocdop, skejie30 KpoBU, KpeaTUHUHO-
poctoBoii uHiaekc [1]. Tlo Bceil BeposTHOCTH,
HCII0JIb30BAaHNE KAKOT0-JIMO0 OJHOTO aHTPOIIO-
METPUYECKOT0 WU J1ab0paTOPHOTO IMOKa3aTeJIsI
He OyJeT ABJATHCA 00bEKTUBHBIM OTPa’KeHEM
HYTPHUIIMOHHOTIO CcTaryca nanueHra. Kpome toro,
B OPUT nipu TuMuTE BpeMeH! HeOOXOTMMbBI METO-
JWKH, BBIIIOJHAEMbIE HEIIOCPEICTBEHHO Y I10CTe-
JIM TIalMeHTa IJITI BO3MOYKHOCTH OBICTPOU H
sKeJIaTeJIbHO ITPOCTOH OIeHKU HYTPUIIMOHHOIO
craryca.

B KIMHNYECKO! NTpaKTUKe MOSIBUJINCH YJIBT-
Pa3BYKOBBIE METONUKU OLIEHKHA HyTPUIIMOHHOI'O
craryca [8-12]. OHu OCHOBaHBI Ha OIIEHKE COCTOSI-
HUS MOJKOKHO-KUPOBON KJETYATKU U MBIIIIL.
EnVHBIX TOJXON0B K OIleHKE B HACTOsIee BpeMs
IIOKa He CyllecTByeT. Yalle BCero Ijsi OLlEHKU
HYTPUIIMOHHOTO CTaTyCa UCII0JIb3YIOT UCCeN0Ba-
HHeE TOJIIIVHBL, IIJI0IIALA CEYEHUs UJIN CTPYKTY-
pel m. quadriceps femoris (rectus femoris), m. tib-
ialis anterior, m.extensor digitorum longus, m.
biceps brachii, m. deltoideus, m. sternocleidomas-
toideus [13-16]. FiamepeHre MBIIIIEYHON MACCHI C
IIOMOIIBIO YIETPa3ByKa IOOBEPIKEHO TeXHUYe-
CKVM OIHNOKaM, BBI3BAHHBIM YIIPYTOCTHIO U C3KU-
MaeMOCTBIO MBIIIII, BLIDOPOM MeCcTa U3MepeHUs,
IMOJIOSKEHHNEeM HaT4dHhKa, CIIOCOOHOCThIO obOecIie-
YUTH [IOJIHYIO peJIaKCallUIO UJIA COCTOSTHHAE COKpa-
IIeHUsA MBIIII, a TaK:Ke — COCTOsIHHE ITOKOS
MalnureHTa ¥ COCTOSIHUE TUIpaTaluy TKaHeu [14].

[estb paboThI — yIBETPAa3BYKOBOE UCCJIETOBA-
HUEe BapuabeJIbHOCTA TOJIIUHBI Pas3JTAIHBIX
MBIIII] ¥ TOJKOKHO-KUPOBOU KJIETUATKU JIJIs
BBISABJIEHUS ONTHUMAJbHBIX KOYKHO-MbIIIEYHbBIX
CTPYKTYP IIPH OLIEeHKE HYTPUIIMOHHOIO CTaTyca.

MarepuaJ 1 MeTObI

IIpocnekTUBHOE 0O6CEpBANIMOHHOE UCCIEJOBAHTE
0I0OpPEHO ITMYECKUM KOMUTETOM IpU BoeHHO-Menu-
nuHCKOM akagemuu uMm. C. M. Kupoa MO P®, BbimoJi-
HeHo Ha 6ase OPUT kauHWK BOoeHHO-MeIUITMHCKOMN
akanemMuu. KpurteprsamMu BKJIIOYEHUS B UCCJIeJOBaHUE
OBLTH: BO3PACT MAIMEHTOB 18-75 JIeT; TOCIIUTATU3 AT
B OPUT; npoBeneHune aHTEpaIbHOrO nuranud. Kpure-
p¥H UCKJIIOYEHUST: TIOBPEsKAEHNEe KOSKHBIX IOKPOBOB B
00J1aCTH YIIBTPAa3BYKOBOTO MCCJIETOBAHMS.

Bcero B ucc/ieoBaHNMM BRJIIOYWIIN 14 TAIIMEHTOB.
OO61IyI0 XapaKTEPUCTUKY MAlMEHTOB IO BO3pPACTY,
PpOCTYy, BECY IIPH MOCTYIJEHUN, OCHOBHOU MaTOJIOTUH
NpeACcTaBU/IU B Ta0JI. 1.

JTanbl UCCJIET0BAaHUA: IPU nocTynyieHnu B OPUT,
uepes 7, 14, 21, 28, 42 cyTOK 110CJIe IIOCTYIJIEHUA (pUC. 1).

assessment of patient's nutritional status. In addi-
tion, the time-limited environment of ICU requires
using bedside techniques for a rapid and preferably
simple assessment of the nutritional status.

Ultrasound imaging for the nutritional status
assessment has been used in clinical practice [8-12].
These techniques are based on the measurement of
subcutaneous fat and muscles. At present, there are
no unified approaches to such assessment. Most
often, thickness, cross-sectional area or structure of
m. quadriceps femoris (rectus femoris), m. tibialis an-
terior, m. extensor digitorum longus, m. biceps
brachii, m. deltoideus, m. sternocleidomastoideus are
used for estimation of nutritional status [13—-16]. The
ultrasound muscle mass measurement is subject to
technical errors caused by muscle elasticity and
compressibility, measurement site selection, posi-
tion of the sensor, ability to achieve complete mus-
cular relaxation or contraction, as well as the pa-
tient's rest and adequate tissue hydration [14].

The aim of the study was the examination of
the variability of thickness of different muscles and
subcutaneous fatty tissue by ultrasonography to
identify the optimal cutaneous and muscular land-
marks for the accurate assessment of the nutri-
tional status.

Materials and Methods

The prospective observational study was approved
by the Institutional Review Board of the Military Medical
Academy named after S. M. Kirov. This study was con-
ducted in the ICUs of clinical hospitals of the Military
Medical Academy. The criteria for inclusion were the age
of patients 18-75 years old, hospitalization to the ICU,
and enteral feeding. The criterion for exclusion was skin
damage in the area of ultrasound imaging.

A total of 14 patients were included into the study.
The general characterization of patients by age, height,
weight on admission, main condition is presented in
Table 1.

The study measurements were done on admission to
ICU and on Days 7, 14, 21, 28, 42 after admission (Fig. 1).

The thickness of m. rectus femoris, m. tibialis ante-
rior, m. biceps brachii, m. deltoideus and m. sternocleido-
mastoideus, as well as the thickness of skin and subcuta-
neous fatty tissue over the respective muscles was
measured in all patients using the M7 (Shenzhen Min-
dray Bio-Medical Electronics Co., Ltd.) ultrasound ma-
chine (Fig. 2).

On Days 7, 14 and 21 we performed the intravenous
saline load test. After the ultrasound examination of mus-
cles 1,000 ml of 0.9% sodium chloride solution was in-
jected intravenously; repeated ultrasound examination of
muscles was done 3 hours after the injection. Variability
of results associated with the saline load was estimated.

On Days 5 and 10 we performed the lateral decubi-
tus test. After the ultrasound examination of the muscles,
the patient turned to the lateral decubitus position and
repeated ultrasound examination of the muscles was car-
ried out immediately after the changing position. We
evaluated the variability of results associated with the po-
sitioning of the patient.

GENERAL REANIMATOLOGY, 2020, 16; 5
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Tabsauia 1. XapakTepuCcTHKHY 00C/Ie0BaHHbIX IMallIeHTOB.

Table 1. Characteristics of the patients.

Characteristics

Value

Age, years, Me (Q1; Q3)

62 (51.75; 76.75)*

Height, cm, Me (QI; Q3)

173.5 (168; 175)*

Weight on the day of admission, kg, Me (Q1; Q3)

78.5 (69.25; 81.25)*

Condition

pneumonia, 7 (%) 5 (35.7)**
cerebrovascular accident, n (%) 4 (28.6)**
traumatic brain injury, n (%) 1(7.1)**
acute myocardial infarction, n (%) 2 (14.3)**
post-resuscitation disease, 1 (%) 2 (14.3)**

Note. * — data are presented as Me (QI; Q3). ** — data are presented as number of cases and percentage of total cases.
IIpumeuanue. Characteristics — nokasareJib; value — 3HaueHus; age, year — Bo3apact, JeT; height — poct; weight on the day of
admission — Bec npu nocryniesny; pathology — ocHOBHas IaToJIOTHsl; pneumonia — ITHEBMOHUS; cerebrovascular accident —
HapyIIeHre MO3rOBOr0 KPoBooOpalleHus; traumatic brain injury — uepenno-mo3sroBasi TpaBma; acute myocardial infarction —
OCTpBIN MH(MaPKT MUOKap/a; post-resuscitation disease — mocrpeannManuronnas 6oJsiesub. ¥ — data are presented as Me (QI;
Q3), nanHble peAcTaBeHbl Kak Me (Q1; Q3). ** — data are presented by simple indication of quantity and fraction (in percentage),
JaHHbIE Hpe;[CTaBJIeHLI HpOCTI)IM yKaSaHI/IeM KOJIM4YeCTBa 1 JOJIU (B HpOI_IeHTaX).

BceM narnueHTaMm C IIOMOIIBIO YIBTPa3By-
KoBoro anmnapara Munapeit M7 (Shenzhen Min-
dray Bio-Medical Electronics Co., Ltd.) BbImIOI-

14 patients included

HSAJIA UCCJIEJOBAHKE TOJIIMHEI MBIIIIL] 771, Fectus
femoris, m. tibialis anterior, m. biceps brachii, m.
deltoideuswu m. sternocleidomastoideus, a Taksxe

1 patient excluded

1 patient excluded

€ 3 (death)

(recovery)

TOJILIUHBI KOKU U ITOIKOYKHO-KUPOBOU KJIeT-
YaTKM HaJ| MbIIILEH (puc. 2).
Ha 7-, 14- 1 21-e CyTKHU BBIIOJTHUJIA TECT

Day 7 — 12 patients

¢ uH(QY3UOHHOU Harpyskoi. ITocse nposene-
HUS YJIBTPA3BYKOBOI'O MCC/IEOBAHUS MblIIey-

2 patients excluded

1 patient excluded

€ 3 (death)

(recovery)

HOH CHUCTeMBbI BHYTPUBEHHO BBOAWX 1000 M
0,9% pacTBOpa xJI0puJa HATPUs, TOBTOPHOE
VIBTPAa3ByKOBOE HCCJIEAOBAHME MBIIIL OCY-

Day 14 — 9 patients

IIeCTBJIAJIN 4Yepe3 3 daca Iocje BBeIeHHUs.
OuenuBajsin BapuabeJbHOCTb pPe3YJIBTaToB,

2 patients excluded

2 patients excluded

€ ) (death)

(recovery)

CBsI3aHHYIO C MH(PY3MOHHOU HArpy3KO.
Ha 5- 1 10-e CyTKH BBIIIOJIHAJIXA TECT C ITO3U-
[IMOHMPOBAHMEM ITalfieHTa Ha 60K. [Tocste mpoBe-

Day 21 — 5 patients

JIeHUsT YIIBTPa3ByKOBOT'O MCC/IEI0BAHUS MbIIIIEY-
HOM CHUCTEMbI BBIIIOJIHSIIN TIOBOPOT NarfeHTa Ha
OOK, TOBTOPHOE YJIETPa3ByKOBOE UCCJIEJOBaHIe

1 patient excluded

1 patient excluded

€ 3 (death)

(recovery)

MBIIIII OCYIIECTBJIA/INA CPa3dy Iocje MOBOPOTA.
OneHnBaM BapradeTbHOCTh Pe3y/IBTaToB, CBs-

Day 28 — 3 patients

3aHHYIO C [TO3UIIIOHNPOBAHNEM IIAIFIEHTA.
CTaTuCTUYEeCcKyI0 00pabOTKY IOJTyIeHHBIX
PEe3Y/IBIaTOB OCYIIECTB/IAIN C IIOMOMIBIO IIPO-

1 patient excluded

(recovery) €

rpammbl IBM SPSS Statistics 25.0. [{nis mpoBepku
XapakTepa paclpefeseHdsl JaHHBIX UCII0JIb30-
Bamu Kpurepuil Illanupo-Yuika. ITocKobKy

Day 42 — 2 patients

6osee 80% MPU3HAKOB He MOYHHSAJINCH 3aKOHY
HOPMaJIbHOI'O paclpefiesieHus], KOJIMYeCTBeHHbIe
JlaHHBIe NIPeACTAaBU/IN MeJUaHOU C UHTepKBap-
TUJIBHBIM nHTepBasoM Me (Q1;Q3). KauecTBeH-
HbI€ JJaHHbIE IPEeaCTaBUJ/IN B BUAE KOJIMYECTBA 1
J1oJiv (B mporeHTax). /Iy onapHoro CpaBHeHUs
B CBSI3aHHBIX BEIOOPKAX MCITO/TE30BAIA KPUTEPHAN
3HAKOBbIX PAHIOB YUJIKOKCOHA. Pa3muust canraim crartu-
CTAYECKU 3HAYMMBbIMHU 1Y YPOBHE 3HaUYNMOoCTH p<0,05.

Pe3ynbTaThl ¥ 00CYK/IEHHE

OO0mass XapaKTepHCTHKAa HCCJIeXyeMbIX
MBI, YJIBTPa3BYKOBOE MCCJIE0OBAHNE MbIIICY-
HOU cucteMmbl nmanueHToB B OPUT umeso cBou

Puc. 1. Pacnipeesienye naieHTOB 110 3TallaM HCCJIeJOBaHUA.

Fig. 1. Patient distribution during the study.

IIpumeuanmue. Included/excluded — BkI0O9eHBI/ ICK/TIOYEHBI; recOvery —
BBI3OpOBJIeHKe; death — JjieTabHbBINA UCXO].

The statistical analysis of the results was perfomed
using the IBM SPSS Statistics 25.0 software. Shapiro-
Wilks' criterion was used to check the normality of data
distribution. As distribution of more than 80 % of the data
was not normal, quantitative data were presented as a
median with interquartile interval Me (Q1; Q3). Qualita-
tive data were presented as number and percentages.
Wilcoxon's signed-rank criterion was used for paired
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Puc. 2. Ilonoskenue 3oH1a 1 VIBTPpa3ByKOBO€ n306pame1-me.

a— sternocleidomastoid muscle; b— deltoid muscle; c— biceps muscle; d — rectus femoris muscle; e— tibialis anterior muscle.

Fig. 2. The position of probe and ultrasound images.

a— sternocleidomastoid muscle; b — deltoid muscle; c— biceps muscle; d — rectus femoris muscle; e— tibialis anterior muscle.

ocobeHHOCTH. BceM mareHTaM MMpPOBOIUJIN aTlTia-
PaTHYIO peCIMpPaTOPHYIO MOAIEPIKKY: 3 marueH-
TaM BEHTUJIAWIO JIETKUX IIPOBOUJIN Yepe3 HUHTY-
panmonHyl0 TpyOKy, 11 mamueHnTamM — dYepes
TPaxeoCTOMHUYECKYI0 KaHIOJII0. TpaxeocTomMa u
MOBSI3KA BOKPYT Hee CO3/IaBaii TPYIHOCTH IIPU
YCTaHOBKE JIaTYMKA B TPATUIIMOHHOM JIJISI MCCJTe-
JIOBaHUsI MeCTe W MPOBeJIeHUN U3MepeHuu. M.
sternocleidomastoideus HaXOOUTCs B OKPY’KEHUU
MATKHUX TKaHeld U He IIpuJsieraeT K KOCTHOU OCHO-
Be, YTO JleJIaeT 3Ty MBIIIIy IOABUKHOU, JIETKO
cMeIllaeMOM UM CJIaBJMBAaeMOM IaTYUKOM. IJTO
BeJleT K MCKAKEHUIO Pe3yJIbTaTOB M OOJBINON
BapnabeJIbHOCTH JTaHHBIX. [[0BOPOT TOJIOBHI B
MIPOTUBOITIOJIO}KHYIO OT WCCJIEJOBAHUSA CTOPOHY
IIPUBOAUT K HATYKEHUIO m. sternocleidomas-
toideus v ee pa3aMep yMEHBIIIAETCH.

M. biceps brachii — Tak)ke TOABUKHASA
MBIIIIIA, 3aBUCAINIAs OT MHOTUX (pakTopoB. Ee
HCCJIeIOBaHWEe TIPOBOAWJIM B CpedHEed TpeTu
mnJjaedva, 0 pasjiesieHus JAJIUHHOU U KOPOTKOU
TOJIOBKHW MBIIIIIBI. CTpEMI/IJ'II/ICL IMO3UITNOHUPO-
BaTh JaTYUK TaK, YTOOBI IJeUeBasi KOCTh Jieskasia
rmos3agu HauOOJIbIIEH TOJIIUHBI BYIVIAaBOU

comparisons in related samples. Differences were con-
sidered significant at P<0.05.

Results and Discussion

General characteristics of the muscles under
study. The ultrasound investigation of the patients'
muscles in ICU was not an ordinary task. All pa-
tients were on respiratory support: 3 patients were
intubated, while 11 patients had tracheostomy
tubes. The tracheostoma and its dressing made it
difficult to properly position the probe. The M. ster-
nocleidomastoideus is located amid soft tissues and
does not adjoin the bone, which makes this muscle
mobile, easily displaceable and compressible by the
probe. This leads to skewed results and high vari-
ability of data. Turning the head to the opposite
side causes a tension of m. sternocleidomastoideus
and reduction of its size.

M. biceps brachii is also a mobile muscle de-
pending on many factors. Its examination was per-
formed in the middle third of the shoulder, until the
division of the long and short head of the muscle.
The aim was to position the probe so that the
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TaGuuia 2. OreHKa BO3MOKHOCTH IIPOBEIEHH S YIBTPa3BYKOBOTO HCCJIEJOBAHM S HCCI€AYEMbIX MBIIIIII.
Table 2. Evaluation of feasibility of ultrasound examination of muscles.

Muscle Measurements, n Feasibility of measurement, n (%)*
m. sternocleidomastoideus 90 64 (71%)
m. deltoideus 90 90 (100%)
m. biceps brachii 90 72 (80%)
m. rectus femoris 90 73 (81%)
m. tibialis anterior 90 90 (100%)

Note. * — data are presented as number of successful measurements and percentage of total attempts.

IIpumeyanwue. [ly1s1 Tabu1. 2-4: muscle — MpIIIIa; measurements — KoJinuecTBo u3Mepenui; feasibility of measurement — Bo3-
MO>KHOCTh n3MepeHus. * — data are presented by simple indication of quantity and fraction (in percentage), ;aHHBIE ITpeiCTaB-
JIEHBI POCTHIM YKa3aHMEM KOJUIECTBA U TOJH (B MPOIEHTAX).

MBIIIIIBI. HpI/I IMOJIMIIO3UITUOHUPOBAHNY JaTYUKa
BBIABUJIA BBICOKYIO BapI/Ia6e.)'IbHOCTb TOJIITNHBI
JBYIVIaBOU MBIIIIIbI, 3aBUCSIIYIO OT ee pacIioJio-
SKEHWSI TI0 OTHOIIIEHUIO K I1JIe€YeBOY KOCTH, CTelle-
HH CIaBJIeHUS JaTYNKOM. Ha pe3ysisraTsl namepe-
HUSI CHUJbHOE BJIMsIHNE OKa3bIBajla TaKKe
MaHJ)KeTa armapara n3MepeHusI HEMHBa3UBHOTO
aBJIeHUST — W3-3a MMEPUOINIECKUX CTaBJICHUN
IIPOMCXOJUJIA IOCTelleHHasi aTpo(gus MBIIIII,
9TO, B CBOIO OYepe/ib, CKa3bIBAJIOCH Ha ITOKa3are-
JISIX ccaenoBanus. [Ipu pasBuTun guctpodude-
CKUX W3MEHEHUH MBIIIIIBI MMYJILCOBAsi BOJIHA
TJIeYeBOY apTEPUY IPUBOIIA €€ K KoJIebaHusM,
YTO MOIJIO BJIUATH HA PE3YJIBTAThI.

[Ipu TpoBeeHNN MCCAETOBAHUSA CTOJKHY-
JIFICH €I1le OTHOH C MPoBJIEMOI — TUIIEPTOHYCOM
BEPXHUX KOHEYHOCTEH, 00yCIOBJIEHHOM HEBPOJIO-
TYeCKUMU paccTpoiicTBaMu. MbIllledHble BOJIOK-
Ha m. biceps brachii ipu cOKpallleHnuy BJIUSJIN HA
TOJILIIVHY MBIIIIIBI U [1eJIaJIU [I0Ka3aTe b TOJIIIIH-
HbI }Z[Byr‘ﬂaBOI'/)I MbIIINbI HEO6’I)eKTI/IBHI)IM, II03TO-
My IIPY Pa3BUTHH THIIEPTOHYCA YIBTPa3ByKOBOE
WCCJIeTOBaHMe He TPOBOIAMIIH (Ta0JI. 2).

HccnenoBanue m. deltoideus mpoBoauin Ha
YPOBHE XUPYPTrUYECKOH IIelKH IJIe4eBO KOCTH.
JlocTyn 1J1A yABTpa3ByKOBOM OLleHKU M. deltoideus
OBIJT BOBMOSKEH BO BCEX CTyYasiX NCCAETOBAHUA.

st onieHKU M. quadriceps femoris BbIOpan
HamOoJIee 9acTo BCTPEYAIOIIYIOCA B JIUTEPAType
IJIsT TIOMOOHBIX UCCTIEOBAHUN M. rectus femorsis.
[TpoBenieHmE YIBTPA3BYKOBOTO MCCIEIOBAHUS M.
rectus femoris B TpaIiuIIMOHHOM MecCTe OBIJIO BO3-
MO>KHO He Bcerna. [IpyumHO# 3aTpygHeHus: Ipu
MIPOBEIEHNN UCCIENOBAHS ABU/IACh HAKJIEHKa Ha
TiepeIHel TOBEPXHOCTH Oefipa y maIrfieHToB, KOTO-
PBIM IIPOBOAMIIN 9KCTPAKOPIIOPAIHHYIO TEMOKOP-
peKIuIo ¢ 6eIpeHHBIM COCYAVCTHIM JOCTYIIOM.

YaBTpa3ByKoBOe uccaenoBaHue m. tibialis
anterior IPOBOAMJIN IIPU MTOTIEPETHOM CKAaHUPO-
BaHUMU MBIIIIBI B o0JlacT MaKCHUMaJIbHOTO
repegHe-3aqHETO pasMepa. YJIBTPa3BYKOBas
onieHka m. tibialis anterior ObLIa BO3MOHA BO
BCEX CJTy4Yasix NCCAeqOBaHUA.

BapuaOeapHOCTh pa3mepa MBI HPH
MO3UIMIOHUPOBAHUM TAlHEHTAa. I[IOCKOJIBKY
MmarueHTaM, JJIUTeJTbHO HaXOMUBITUMCS Ha Jiede-
HuU B OPUT, BBINOIHSIN NPOIeAYPHI 110 Tpodu-

humerus was located behind the thickest part of
the biceps brachii. Multiple probe positioning re-
vealed a high variability in the thickness of the bi-
ceps muscle, as determined by its location relative
to the humerus and the compression by the probe.
The measurement results were also strongly influ-
enced by the cuff of the non-invasive pressure
measuring device: due to repeated compressions,
a gradual muscle atrophy occurred, which affected
the obtained data. The pulse wave of the brachial
artery led to fluctuations of the dystrophic muscle,
which also could affect the results.

Another issue encountered in the study was
the hypertonicity of the upper limbs due to neuro-
logical disorders. The muscle fibers of m. biceps
brachii during contraction affected the thickness of
the muscle and made the measurement results in-
correct, therefore, no ultrasound examination was
performed in case of hypertonicity (Table 2).

The m. deltoideus measurement was per-
formed at the level of the surgical neck of the
humerus. M. deltoideuswas easily accessible for the
ultrasound evaluation in all cases.

The quadriceps femoris muscle was asssesed
using the m. rectus femoris which is the commonest
landmark used for this purpose according to the
available literature. It was not always possible to
perform an ultrasound examination of m. rectus
femorisin a conventional site.

The reason for this limitation was the sticker
on the anterior thigh surface in patients who were
undergoing extracorporeal hemocorrection with
femoral vascular access.

The m. tibialis anterior ultrasound was per-
formed by transverse scanning of the muscle in the
area of maximum antero-posterior size. Ultrasound
evaluation of m. tibialis anterior was feasible in all
cases.

Variability of muscle size on changing the pa-
tient’s position. Since patients with prolonged stay
in ICU received procedures to prevent pressure sores
in the sacral area (regular turning the patient side-
ways), the muscle size variation when changing pa-
tient’s position was assessed. M. tibialis anterior was
found to have remained practically unchanged on
turning the patient sideways, while some changes

were revealed in m. deltoideus, m. sternocleidomas-
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Ta6smna 3. OneHKa BapruadeJJbHOCTH pa3MePOB MBIIIIL IIPH TO3UIHOHUPOBAHHUH NMAalleHTa Ha O0OK.
Table 3. Assessment of muscle size variability with the patient turned to the decubitus position.

Muscle Before turning, After turning, Change after prxx
mm, Me (Q1; Q3)* mm, Me (Q1; Q3)* turning, %**

m. sternocleidomastoideus, n=48 6.7 (5.4;9.0) 7.3 (5.9;9.9) 10 0.065

m. deltoideus, n=52 8.0 (6.0; 10.6) 8.5(6.4;11.2) 6 0.226

m. biceps brachii, n=47 18.1 (16.1; 22.0) 22.8(20.3; 27.7) 26 0.001

m. rectus femoris, n=44 14.0 (12.0; 18.9) 16.9 (14.5; 22.8) 20 0.000

m. tibialis anterior, n=52 20.3 (18.6; 22.0) 20.7 (19.0; 22.4) 2 0.734

Note. * — data are presented as Me (Q1; Q3). ** — data are presented as percentage of change. *** — Wilcoxon signed-rank test

ITpumeuanmue. Before/after turning — nqo/mocse moBopora; change after turning — cTenens U3MeHeHUs ITOC/Ie TIOBOPOTA Ha HOK.
* — data are presented as Me (Q1; Q3), nanHble npeacTaBaeHbl kak Me (Q1;Q3). ** — data are presented by simple indication of
fraction (in percentage), 1aHHbIE IPEACTaBJIEHbI IPOCTBIM YKAa3aHUEM J0JIH (B IporeHTax). *** — Wilcoxon signed-rank test —

KPUTepPU 3HAKOBBIX PAHIOB YHJIKOKCOHA.

JIAKTUKE MTPOJIesKHeH B 00J1aCTH KPeCTIia C TT0BO-
pOTOM TarreHTa Ha 60K, OIIEHUIU CTENIeHb N3Me-
HEHUA pa3MepPOB MBIIIIIT ITPU ITO3UITUOHUPOBAHNUN
namyeHTa Ha 00k. BerssBuiu, uro m. tibialis ante-
rior IIpakTAU4YeCKA He HM3MEHseT pa3Mepbl IIpU
IIOBOPOTE MaIreHTa Ha 00K, 3a Hell, 110 CTelleHU
U3MEeHUYUBOCTH, CJIeAyIoT m. deltoideus, m. stern-
ocleidomastoideus, m. rectus femoris m HanOoJee
usMeHsiemass — m. biceps brachii (TabJ. 3). Cta-
OUIBHOCTL pas3MepoB m. tibialis anterior mpu
IMO3MITVUOHUPOBAHUU ITallUEHTA MOYKHO 00b-
ACHUTDB T€M, YTO Y MBIIIIIBI €CTh CBO€ q)aCIII/IaJ'II)-
HOe JIOKe, (PUKCUPOBAHHOE K KOCTHOH CTPYKTYPE,
KOTOpPOE MPaKTUYECKU TTOJTHOCTBIO OKPY>KaeT M.
tibialis anterior. iameHeHue pa3aMepoB m. biceps
brachii 661111 00yCJI0BIEHBI HE TOJTHKO IIOBOPOTOM
Ha 6OK, HO U 3aTPYOAHEHUAMMU IIPU BLIIIOJTHEHUN
rccaenoBaHus. MBIIIIA CABUTAIACh B CTOPOHY OT
TJIeYeBOI KOCTH U MIPOBeIeHNe U3MEPEHUs Tpe-
OoBaJIo CMeIlleHus1 ¥ ciaBjeHusi m. biceps brachii
JATINKOM — BCE 3TO MCKA’KaJIO Pe3y/IbTaThl.

BapuabeabHOCTH TMOKOKHO-KUPOBO
KJIeTYaTKHU ¥ pa3Mepa MbIIII] HocJie UH(PY3HOH-
HOM Harpy3KHu. BeIABWIIN, UTO TOJIITMHA TTOTKOSK -
HO-’KUPOBOU KJIETUYATKU HaJ[ MBIIIIAMU HU3Me-
HSIeTCSI B OOJIBITIEH CTETIeHH, YeM TepeTHe-3aTHUN
pasMmep camux MbIIl. CTaTUYeCKre 3HauYMMble
pa3jminsa BbIABUJIU IIPU CPaBHEHUU N3MeHEeHU!
pasMepoB MbIIL m. biceps brachii u m. rectus
femoris m TOJIIIMHBI TOAKOKHO-KUPOBOH KJIET-
YaTK# Ha HUMHA (TadJ. 4). Cpeay ucciieryeMbIx
MBI 1. biceps brachiiv m. rectus femoris Makcu-
MaJIbHO YBEJTMYMBAJICh B pa3Mepax nocjie nHQy-
3MOHHOU HArpy3KkHu (Ha 8% 1 12% COOTBETCBEHHO).
MpliamMmu, Ha pa3Mepbl KOTOPbHIX MH(PY3UOHHAs
Harpyska BJIMsJIa B MeHblllel Mepe, Ol m. del-
toideusn m. tibialis anterior.

VJIETpa3ByKOBOE HCCJIENOBaHUE MBI U
MTOKOKHO-3KUPOBOHA KJIETYATKU Y’Ke IMOKa3aso
ce0s1 KaKk XOPOIITNY MHCTPYMEHT JIJ1s1 OTIEHKU HYT-
PUIIMOHHOTO CTaTyca Kak 3JJ0POBOTO YeJ0BEKA,
tak u nanuenta OPUT [9-13]. HauboJiee yacTo ¢
9TOW ILIeJIbI0 UCCAENYIOT m. rectus femoris, m.
quadriceps femoris, m. biceps brachii, m. tibialis
anterior [13-16], XoTs1 mMerOTCA PabOTHI, B KOTO-

peIX U3y4arwT m. temporalis, m. adductor pollicis u

toideus, m. rectus femoris with the most variable
being m. biceps brachii (Table 3). The stability of the
size of the m. tibialis anterior when repositioning the
patient can be explained by the fact that the muscle
has its own fascial bed, fixed to the bone, which al-
most completely encloses the m. tibialis anterior.
The size change of m.biceps brachii was not only
caused by different patient position, but also by diffi-
culties in measurement performance. The muscle
was pushed away from the humerus and the meas-
urement required the m. biceps brachii to be shifted
and squeezed by the probe which skewed the results.

The variability of subcutaneous fat and mus-
cle size after the saline load. The thickness of subcu-
taneous fat over the muscles was found to change
more significantly than the anteroposterior size of
the muscles themselves. Significant static differences
were revealed by comparing the changes in the size
of m. biceps brachii and m. rectus femoris muscles
and the thickness of associated subcutaneous fat
(Table 4). Among the investigated muscles, m. biceps
brachii and m. rectus femoris had maximal increase
in size after the saline load (by 8% and 12% respec-
tively). The sizes of m. deltoideus and m. tibialis an-
teriorwere less affected by the saline infusion.

Ultrasound examination of muscles and sub-
cutaneous fat has already proved to be a good tool
to assess the nutritional status of both healthy hu-
mans and ICU patients [9-13]. The most frequently
investigated for this purpose are m. rectus femoris,
m. quadriceps femoris, m. biceps brachii, m. tibialis
anterior [13-16], although there are publications
examining m. temporalis, m. adductor pollicis and
other muscles [17, 18]. There are no definite guide-
lines for ultrasound evaluation of the patient's nu-
tritional status due to the high variability of results.
Several studies and reviews recommend accumu-
lating data for single technique selection [14, 19,
20]. We found no comparative performance studies
of ultrasound evaluation of different muscles.

The obtained data show that m. deltoideus
and m. tibialis anterior are the most accessible
muscles for examination in ICU patients while m.
sternocleidomastoideus is the most difficult to ac-
cess. Difficulties in access were due to tra-
cheostoma, its dressing and fixation tape.
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Tabmuia 4. OreHKa BapuadeTbHOCTH HCCIeAYEMBIX CTPYKTYP nocJie HH(y3noHHO#H Harpy3sku 1000 mu 0,9%

pacTBOpa XJIOPUAA HATPH.

Table 4. Assessment of the variability of the studied structures after the infusion of 1000 ml of 0.9% sodium chlo-

ride solution.

Muscle

Change

in muscle size, mm

in the thickness of subcutaneous fat over muscle, %

Before infusion*  After infusion* P** Before infusion*  After infusion* P**

m. sternocleidomastoideus, n=44 6.6 7.1 0.207 2.2 2.4 0.127
(5.4;0.9) (5.7;9.5) (1.8;3.0) (2.0; 3.3)

m. deltoideus, n=50 8.2 8.4 0.553 3.2 3.3 0.746
(6.0; 10.6) (6.1; 10.8) (2.4;4.2) (2.4;4.3)

m. biceps brachii, n=44 18.4 19.9 0.001 7.2 8.1 0.002
(16.1; 22.0) (17.4; 23.8) (6.4; 8.8) (7.2;9.9)

m. rectus femoris, n=48 13.2 15.7 0.000 7.0 8.3 0.000
(12.0; 18.9) (13.4; 21.2) (6.0; 9.5) (7.1; 11.2)

m. tibialis anterior, n=50 20.5 20.9 0.485 6.8 7.0 0.446
(18.6; 22.0) (19.0; 22.4) (6.2;7.3) (6.4;7.6)

Note. * — data are presented as Me (Q1;Q3). ** — Wilcoxon signed-rank test.

IIpumeuanue. Change — naMeHeHue; in muscle size — paamep

a Mo in the thickness of subcutaneous fat on muscle — toJ-

LIMHBI [TOJKOKHO-KUPOBOH KJIeTYaTKU Hal Mblieit; before/after infusion — no/mocse nungysun. * — data are presented as Me
(Q1;Q3), mannsble npeacraseHbl kak Me (Q1;Q3). ** — Wilcoxon signed-rank test — kpuTepuii 3HaKOBbIX PAHI'OB YUJIKOKCOHA.

JIpyrue Mbinsl [17, 18]. OTHO3HAYHBIX pEKOMEH-
Jauii o yIbTPa3BYKOBOM OlleHKe HyTPUIIMOH-
HOTO CTaTyca IalieHTa He CYIIleCTBYeT, TOCKOJIb-
Ky BapuabeJbHOCTh MOJYYEHHBIX Pe3yJbTaToB
JIOBOJIBHO BBICOKA. B paAme ucciaemoBaHuil u
0030pOB PEKOMEHIYIOT HaKallJIMBaTh JIaHHBIE,
BbIOMpaTh enuHble MeToguku [14, 19, 20].
CpaBHUTEJIBHBIX UCCJIEIOBAHN, COTIOCTABJIAIO-
mux 3 PERTUBHOCTH YABTPA3BYKOBOU OI[€HKH
Pa3JIMYHBIX MBIIII], HAMU HAaHJeHO He ObLIIO.

[TosrydyeHHbIE MaHHBIE BBISIBUJIN, YTO HAaubO-
Jiee TOCTYITHBIMU MBIIIIIAMU JJI51 UCCIeJOBAaHUS Y
naruenToB B OPUT sasjsiiorcss m. deltoideus u m.
tibialis anterior, caMOli TPYOTHOZOCTYITHOU — M.
sternocleidomastoideus. TpynHOCTH JOCTYTIa OBITN
06ycJI0BJIEeHB] HATMYMEM TPAXeoCTOMBI, IIOBSI30K
BOKpYT Hee U JIEeHTHI (DUKCaIH.

Basxknble (pakTOpbI MPOBOAUMOI UHTEHCUB-
Hol Tepanuu B OPUT, koTopble okasaau BIUsSHIE
Ha Bapuabe/IbHOCTh pas3MepoB MBIIII — 3TO
IIOBOPOT MalMeHTa M MH(PY3NOHHAs Harpyska.
Jl1s mpoUIaKTUKY IpoJIeskHeN maIfieHThl AJI1-
TeJIJbHOEe BpeMs HaXOJWJINCh B IOJIOKEHUH Ha
OOKY, ITI03TOMY ONTHUMAJIbHBIMHU JJIs UCCJIEeJ0Ba-
HUA ABJIAIOTCA Te MBIIIeYHble CTPYKTYpPBI, Ha
KOTOpble TO3WIIMOHMPOBAaHUE He OKa3bIBaeT
CBOETO BJIUAHMSA U1K OKa3bIBaeT B MUHUMAaJIbHOHU
crerieHd. TaKUMHU MBIIIIAMA CcTadud m. tibialis
anterioru m. deltoideus. Beicokas cTeneHb Bapua-

Important factors of ICU treatment which af-
fected the variability of muscle size were the pa-
tient's rotation and the intravenous load. In order
to prevent bedsores, the patients were placed in a
decubitus position, so the optimal muscle land-
marks for examination are those those which are
minimally affected by changing the patient posi-
tion. These include m. tibialis anterior and m. del-
toideus. High variability in m. biceps brachiiand m.
rectus femoris size was caused by the «slipping» of
muscles from the underlying bone, especially when
musclular dystrophy was present. The intravenous
load also altered the size of muscles, particularly m.
rectus femoris. In this muscle, in addition to
changes in size, a decrease in echogenicity was vi-
sualized, which indicated the accumulation of fluid
in muscle tissue.

Conclusion

The study results showed that m. deltoideus
and m. tibialis anterior are optimal for ultrasound
assessment of the nutritional status in long-stay
ICU patients. These muscles were almost always
available for visualisation and less affected by pa-
tient positioning and infusion therapy. Intravenous
fluid infusion increased the variability of subcuta-
neous fat thickness, therefore, it is reasonable to
limit the assessment of the patient's nutritional sta-
tus to the examination of muscles only.

OesibHOCTH pa3MepoB m. biceps brachiiu m. rectus
femoris 6b171a 00yC/IOB/IEHA «COCKATB3bIBAHUEM»
MBIIIII ¢ KOCTHO! OCHOBBI, 0COOEHHO Ha (poHe
pasBuTusa gucrpodun MbimI. VHy3noHHas
HarpysKka Takske IPUBOINIIA K U3SMEHEHUIO Pa3Me-
pa MBIIIII, 0COOEHHO IIPH UCCIIEJOBAHUH 1. TeCtus
femoris. B aToii MblIIe KpoMe N3MEHEHN pa3Me-
pa BU3YaIM3WpPOBAIN CHU)KEHHUE 9XOT€HHOCTH,
YTO CBUJETEJILCTBOBAJIO O HAKOIJIEHUH KUIKO-
CTU B MBIIIIEYHOU TKAHMU.

3akJrouenue

PeaysibraThel nccaenoBaHuA I0Ka3aau, YTO
m. deltoideus n m. tibialis anterior ABJSIOTCA
ONTUMAJIbHBIMUA MBIIIIAMU JJIS YJIBTPa3ByKO-
BOH OIlEHKY HyTPUIIMOHHOTO CTaTyca y MalyeH-
TOB, HAXOIAIIUXCA HA OJUTEJbHOM JIEUeHUU B
OPUT. 3Tu MBIIIIBI TPAKTUYECKU BCETIa OBLIN
JOCTYIHBI 1Jis BU3yajau3aluy, Ha HUX B MeHb-
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Knuuudeckue uccjaeqoBaHud U IIPpaKTUKaA

el CTelmeHn OKa3bIBAIOT BJAUSHUE IIO3UITMOHMU -
POBaHUE NAallUEHTA 1 IPOBOAMMAs I/IHq)YSI/IOH-
Had Tepanus. BHYTpI/IBEHHOG BBE€OEHHUE KUIKO-
CTHU yBE€JIMNYUBAJO BapI/Ia6eJ'II)HOCTI) TOJIITWUHBI
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