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Xuposas aM6011s nocne TpaBMbl, AOPOXHO-TPAHCMOPTHbIX aBapui, Tex-
HOreHHbIX MPOUCLLECTBUI U KaTaTpaBMbl SBISIETCS XU3HEYrpoXatoLWmM Co-
CTOSIHWEM, MPU KOTOPOM NleTanbHOCTb AocTuraeT 67 %. Mo AaHHbIM nuTe-
paTypbl, pa3BUTUE XMPOBOI IMEONMUN NPU BbICOKOIHEPreTUYECKO CKeneT-
Hol TpaBme coctaBnsieT oT 0,5 Ao 30 %. HecMoTps Ha NpUMEHEHUE HOBbIX
METOZO0B AMarHoCTUKK, MOBbILEHWE KayecTBa peaHNMaLMOHHbIX Meponpu-
ATUI W cneunanu3vpoBaHHON TPaBMaTONOrMYECKOM NMOMOLLM, YacToTa pas-
BUTUS 3TOTO OC/IOKHEHMWSI NPU MONUTPaBMe He MMeeT AOCTOBEPHOW TeH-
LEHLMN K CHUXKEHUIO.
Llenb pa6oTbl — BbISIBUTb FPynMbl pucka no pasBUTMIO XXMPOBOI aM60INK
y NauMeHTOB C nepenioMaMu KOCTel roneHn npu NocneficTBUSX BbICOKOI-
HepreTuyeckon TpaBMbl.
MaTepuanbl U MeToabl. [poaHanM3nMpoBaHbl pesynbTaTbl AUArHOCTUKN
1 nevyeHus 61 naumeHTa C MOAWTPaBMON, MOCTyNuBLUEro B HaBoWIACKUI
dunnan Pecny6nmkaHCKOro Hay4Horo LieHTpa CKOpon MeAMLIMHCKON MOMO-
wu (r. HaBon, Y3bekucran) B TeyeHne 2016-2021 rr. Kputepun Bkioye-
HWS B MCCNeAoBaHMe: NauMeHTbl C MepenoMamMu KOCTEN rofieHn C KInHuYe-
CKVMMU NPOSIBNEHNUSIMU XUPOBOI 3Mb6onmu (n = 27). Y nocTpagaslumx, Ha-
XOASILUMXCS B CO3HAHWM, YCTaHOBMEHbl xanobbl 1 06CTOSTENBCTBA TpaB-
Mbl. BbINOMHEHbI KOMMIEKCHbIE NTa6OPaTOpHble UCCIIEA0BaHMS: 06LWMIA aHa-
N3 KPOBM U MOUM, BUOXMMUYECKMIA aHann3 KPOBW, onpeaeneH NUNUAHbIN
COCTaB KpOBW, MPOBEAEHO BbISIBIEHWE XMPOBLIX Kanenb B nepudepunye-
CKOW KpoBW MeToAoM lapaa. Mcnonb3oBaHbl MHCTPYMEHTasNbHbIE METOAbI
MCCNeAoBaHUSA: peHTreHorpacus Yepena, WENHOro OTAena Mo3BOHOYHU-
Ka, OpraHoB rPyAHON KNETKKU, MO3BOHOYHMKA M KOCTel Tasa, IKI, Y3U op-
raHoB GPIOLLHOV MOMOCTU U NEBpPasbHbIX NOOCTEN, 3X03HLedanockonus,
odTanbMocKonums. PeHTreHonornyeckne uccnefjoBaHnst CErMeHToB Onop-
HO-ABWraTenbHOro anmnapata MpoBefeHbl B Pa3HbIX MPOEKLMSX, KOMMbIO-
TepHasi ToMorpadus — B 3aBUCMMOCTU OT MpeAnonaraeMoi nokanmsaumnm
NoBpexXAeHuiA. MaTorucTonornyeckne MCCneaoBaHns 6binn 06s3aTesNbHbl-
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Fat embolism after trauma, road traffic accidents, man-made accidents
and catatrauma present the life-threatening conditions with mortality
of 67 %. According to the literature, the development of fat embolism
in high-energy skeletal trauma ranges from 0.5 to 30 %. Despite the
use of new diagnostic methods, improved quality of resuscitation mea-
sures and specialized trauma care, the incidence of this complication in
polytrauma does not have a significant downward trend.

Objective — to identify risk groups for the development of fat em-
bolism in patients with fractures of the lower leg bones as a result of
high-energy trauma.

Materials and methods. The results of diagnosis and treatment of 61
patients with polytrauma admitted to the Navoi branch of the Republi-
can Scientific Center for Emergency Medical Care (Navoi, Uzbekistan)
during 2016-2021 were analyzed. Inclusion criteria for the study: pa-
tients with tibial fractures with clinical manifestations of fat embolism
(n = 27). The complaints and circumstances of injury were identified in
the victims who were conscious. Comprehensive laboratory tests were
performed: general blood and urine test, biochemical blood test, the
lipid composition of the blood was determined, and fat droplets in the
peripheral blood were identified using the Gard method. Instrumental
research methods were used: radiography of the skull, cervical spine,
radiography of the chest, spine and pelvic bones, ECG, ultrasound of
the abdominal organs and pleural cavities, echoencephaloscopy, oph-
thalmoscopy. X-ray studies of segments of the musculoskeletal system
were carried out in different projections. Computed tomography was
performed depending on the expected location of the damage. Patho-
histological studies were mandatory in case of death.
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PesynbTaTtbl. MMocTpajgaswme C NocneAcTBUSIMU BbICOKOIHEPreTUYEeCKon
TpaBMbl B 44,3 % KIMHWYECKMX HabMioAeHU, OCNOXHEHHBIX pasBUTUEM
XWUPOBOW 3MBONMKN, UMEnu NepenoMmbl KoCTell rofieHn. B koropte aTux na-
LIMEHTOB B OCHOBHOM OblI COYETaHHble MOBPEXAEHWS Yepena W rofoB-
HOro Mo3ra, rpyAHoO KNeTku W Tasa, KoTopble U onpeaensam TSKeCTb Mno-
BPEXAEHUN 1 Te4eHne TpaBMaTUyeckon 6onesHu.

Y Bcex nauMeHTOB OCTEOCUHTE3 6blsl OTCPOYEHHBIM, B CBSI3U C HapyLUeHM-
€M BUTaNbHbIX OpraHoB 6bla BbiNOSHEHA BpeMeHHas pukcaLlus OTI0MKOB,
CKeneTHoe BbITSHKEHWE WY rMncoBasi UMMobunnsaums.

JNeTtanbHble ncxoabl 3apernctpuposadbl B 3 (11,1 %) knMHUYeckux Habnto-
[EHUSX: B TOM YWCNe Yy NauueHTa C AOMUHMPYIOLWMMU COYETaHHbIMK MOo-
BPEXAEHNSMN MO3BOHOYHMKA M CMMHHOIMO MO3ra pasBunacb MOSHUEHOC-
Hasi hopMaXxxupoBoV 3MBONNKN, U CMEPTb HACTyNuIa B NPUEMHOM MOKOE Mpu
BbIMO/IHEHUW peaHUMaLIMOHHbIX MeponpusTuii. Mo ¢opme Xuposoit 3mM60-
NN NpeBanMpoBasno MOJIHMEHOCHOE TeYEHNE OCNIOXKHEHUS, nerovHas dop-
Ma BbisiBneHa y 17 (62,9 %) 6onbHbIX, uepebpanbHas —y 7 (25,9 %) n cme-
waHHas —y 3 (11,2 %).

3ak/loueHne. YBennyeHne KonmyecTBa afeKBaTHbIX AWArHOCTUYECKUX
MEpONpUSITUIA, YCUNIEHUE POSIU BbICOKO MH(OPMATUBHBIX TECTOB W MOJHbIN
06beM peaHMMaLMOHHbBIX MEPOMPUSATUIA NPK XKMPOBOI 3MBOMK, CBOEBpe-
MeHHasi BpeMeHHasl (uKcauus U CKOOPAMHUPOBaHHbIN BbIGOP MOCneayto-
LLlero 0CTe0CHHTE3a — 3a0r BbiBeeHNs 60IbHOr0 13 3TOro TSXKENOro co-
CTOSHUS.

KnioueBble cnoBa: XupoBasi aM60us; NoaMTpasMa

Results. In 44.3 % of clinical cases, victims with the consequences of
high-energy trauma, complicated by the development of fat embolism,
had fractures of the lower leg bones. In the cohort of these patients,
there were mainly combined injuries to the skull and brain, chest and
pelvis, which determined the severity of the injuries and the course of
the traumatic disease.

In all patients, osteosynthesis was delayed. Temporary fixation of frag-
ments, skeletal traction or plaster immobilization was performed due
to damage to vital organs.

Lethal outcomes were recorded in 3 (11.1 %) clinical observations: in a
patient with dominant combined injuries of the spine and spinal cord,
when a fulminant form of fat embolism developed, and death occurred
in the emergency room during resuscitation measures. In terms of
the form of fat embolism, the fulminant course of the complication
prevailed, the pulmonary form was detected in 17 patients (62.9 %),
the cerebral form —in 7 (25.9 %) and the mixed form —in 3 (11.2 %).

Conclusion. Increasing the number of adequate diagnostic measures,
strengthening the role of highly informative tests and the full scope
of resuscitation measures for fat embolism, timely temporary fixation
and coordinated choice of subsequent osteosynthesis are the key to
removing the patient from this serious condition.

Key words: fat embolism; polytrauma

H<Mp03a51 9MOOJINS SIBJISIETCS OJI-
HUM W3 TPO3HBIX OCJIOKHEHUN
paHHero IMepuoja TPAaBMATUIECKOIT
6oJIe3HN U B Psi[ie CJIy4aeB OIpeje-
JIsIeT  JIETAJIbHbIE UCXOJDbI  ITOCJIE]I-
CTBUIl BBICOKOIHEPTETUYECKON TpaB-
Mbt [1-4]. Tlo gaHHbIM JuTEpATYPHI,
B CTPYKType IMOBPEXIAEHUIl MPH MO-
JINTPaBMe HAPYIIEHUs I[eJIOCTHOCTH
KOCTHOTO OCTOBA TOJIEHU JOCTUTAIOT
30 % xaMHWYeCKUX HaOMIONEHUI, B
20-37 % ciydaeB mocJsie BbICOKOIHEP-
FeTHYECKON TPaBMbl OCTPA/IABIINE
MOJIYYAIOT OTKPBITbIE MEPEJOMbBI KO-
creil roneHu [5-7]. DTo cBA3AHO C
BBICOKUMU PUCKAaMU CABJIEHUS roJe-
HU TIPH TEXHOTEHHDbIX KaTacTpodax,
JTOPOKHO-TPAHCIIOPTHBIX  [TPOUCIIIE-
CTBUSIX, KaTaTpaBMaxX, BOEHHDBIX KOH-
(MKTaX, TEPPOPUCTUYECKUX AKTAX,
3eMJIETPSICEHUSIX .

CraBieHust KOCTHO-MSITKOTKAHDIX
o6pa3oBaHmii TIpK TepeoMax KocTeit
U BO3HUKHOBEHME KJIMHUYECKOI Kap-
THHDBI KOMIIAPTMEHT-CHHIPOMA CTAHO-
BUTCSI TIYCKOBBIM MEXAHU3MOM JIJIst
Pa3BUTHUST JKUPOBOII aMGOINHU, KOTO-
pasi, B CBOIO ouepejib, yCyryOisieT u
TaK TsKEJOe COCTOSIHHE IOCTPAJaB-
HIUX C TOJUTPABMON IIPH TEYEHUH
TpaBMaTHuecKoii 6osesnn [8-11].

HecmoTpst Ha passuTie cOBpeMeH-
HBIX METOJ/IOB JAMArHOCTUKH, JICYCHUS
n TPODUIAKTUKY, B PeaGUINTAIIIH
MAIMEHTOB € JKUPOBOU aMOOIMEN HET
MTPOPBIBHBIX YCIIEXOB M KINHUYECKUX

MOJINTPABMA/POL

IIPOTOKOJIOB JICYEHNUsI, a JIETAJIbHOCTD
BapbHUpyeT B npejesnax or 3 10 67 %
KJINHUYeCKX Habumogenuin [12-16.].
BepositHOCTb  pa3BuTHS  KUPOBOI
aM6oK y GOJIBHOTO C IEPeoMOM
OJHOW JTMHHOW Tpy64aToii KOCTH
cocrasager or 1,0 mo 3,0 %, u sra
mudpa pacrer ¢ yBeJMUCHUEM YHCTIA
nepenomoB [17-21].

Iless paGoOTBI — BBISABUTDH TPYIIIIDI
pHUCKa TI0 Pa3BUTHIO JKUPOBOIT aMO6O-
JINW 'y TIAIUEHTOB C IepeoMaMi KO-
cTeil TOJIEHN TIPU TOCJIEJCTBUSX BbI-
COKO9HEPTeTUYECKON TPaBMBbI.

MATEPUAJIBI 1 METO/IbI

[TpoanamM3MpoOBaHbl  PE3yJIbTATHI
JWATHOCTUKU W JedeHus 61 mamumen-
Ta C TOJUTPABMOIl, NOCTYIUBIIETO
nias edennss B Hasowiickmii  du-
suan  Pecmy6JMKaHCKOTO HayYHOTO
LeHTpa SKCTPEHHON MeJUIMHCKOI
momoru Pecy6simkn  Y36eKkncTaH B
2016-2021 rogax. M3 aux B uccjeno-
BaHWE BKJIIOYEHBI 27 MOCTPA/IaBIINX
¢ TlepesioMaMu KOCTel TOJIeHH ¢ KJIU-
HUYECKUMU TIPOSIBJIEHUSIMU SKIPOBOI
3AMOOJINN.

Bce manmeHThl TOCTYNUJIM B 9KC-
TPEHHOM TIOPSI/IKE B COCTOSTHUU TPaB-
MaTUYECKOTo MIOKa M ObLIN TOCIHUTA-
JIN3UPOBAHBI B TMOKOBBIE MTAJIATEI OT/Ie-
JIEHUsT peaHnuMaIuu. bpuragamm cko-
poii nomouu gocrassennt 19 (70,3 %)
MOCTPAJABIINX, MOCTYIIHJIN C Me-
CTa TPOUCIIECTBUS Ha TOMYTHOM
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Tpancnopre 6e3 UMMOOWIU3AIMUA —
8 (29,7 %). Cpemm mocTpagaBmnx
npeoGragamm myxaunbt (18 (66,7 %)
YeJ0BEK), TAIllMeHTOB B BO3pacre OT
18 no 44 ner 6buno 17 (62,9 %), ot
45 no 60 mer — 9 (33,4 %), crapme
60 et — 1 (3,7 %).

[l mepBUYHON  cTabuan3anun
KOCTHBIX OTJIOMKOB B IIEPBOM I€pPU-
o/le TPAaBMAaTUYECKON O0Jie3HU ObLIH
OPUMEHEHBI Pa3JINYHble BUJBI Bpe-
Mennoit ¢duxcannn. I[Ipm mocryme-
HUM Yy TIAIHEHTOB MPOBEACHDBI CJIE/Y-
IOIMEe KJIMHUKO-MATHOCTUYECKNE HC-
caemoBanms: c6op Kamo6 W aHaMHe-
3a (korja GOJIbHOW B CO3HAHUM), Jia-
6opaTopuble mccaegoBannsa (oGt
aHA/IN3 KPOBU M MOYM), GHOXHMUYE-
ckuil amamm3 kposu (ompemessamnch
JIMIKMJHBIE COCTaB KPOBU, >KUPOBbIE
Karmm B nepudepudeckoil KpoBH 1o
Metony lapia), JydeBble mccaenoBa-
Hust (penTrenorpadus yepena, mo3Bo-
HOYHHUKA, PEHTreHorpadusi OpraHos
IPY/JHON KJETKH ¥ Ta3a, IOpPakKeH-
HBIX CErMEHTOB OIIOPHO-BUTrATE]bHO-
ro ammapara, MCKT, ¥ 3U G6piommHoii
u 1aeBpanbHoiil nosocreii), KT, axo-
sH1eanoCcKoNns, 0PTATBMOCKOIINS.

PE3YJIBTATbBI

YV mammenToB ¢ mepeaoMamMn Kocreil
TOJEHN, OCJOKHEHHBIMH  SKHPOBOit
ambosmeit, B 8 (29,6 %) HabmoaeHn-
X ObLIN JMATHOCTHPOBAHDBI TIOBPEXK-
JIeHUs 4Yepela U IoJIOBHOIO MO3ra, y



4 (14,8 %) BbBIABIEHBI TPABMBI >KH-
Bora, y 2 (7,4 %) — nospexjaenus
MO3BOHOYHKMKA ¥ CIMHHOTO MO3Ta, Y
6 (22,3 %) — TpaBMbBI IPYHON KJIET-
ku, y 5 (18,5 %) — 1epesoMbl KocTeii
rasa n'y 2 (7,4 %) — nmepenomnr Ge-
JIPEHHON KOCTH.

Pacupejiesienue GObHBIX [0 HaJIK-
YUI0 TPABMATUUECKOrO MIOKA IPU I10-
CTYILUIEHUH OBLIO CJELYIOMMUM: KOM-
MeHCHPOBaHHbIH oK —y 15 (55,5 %),
JIEKOMIICHCUPOBAHHbI  06paTUMbIil
mok — y 9 (33,4 %), mexoMmeHcu-
POBaHHBII HEOOPATUMBIl IIOK — Yy
3 (11,1 %) mammentoB. CodeTaHHbIe
TPaBMbI BbIsIBJeHbl y 16 manuen-
10B (59,3 %), MHOXKECTBEHHbIE — Y
9 (33,4 %), KOMOMHUPOBaHHBIE — Y
2 (7,3 %). llpuuuHamu HOJUTPAB-
mbl siBuwinch: JTIT — y 11 Gosb-
npix (40,7 %), npousBojCTBEHHAs
tpaBMa — y 4 (14,8 %), pesysbrar
najeHust ¢ Bbicotbl — y 7 (25,9 %),
6brToBast TpaBMa — y 5 (18,6 %) ma-
1enToB. OTKPBITHIE [EPEIOMbI roJie-
HU BbisiBJeHbl Y 4 (14,9 %) mocrpa-
JaBIIX, 3akpbitbie — y 23 (85,1 %).
XapaKTepucTUKa IepPeoMOB KOCTel
roJeHn y HabJIioJaeMbIX MAI[MeHTOB
npejcrasjaena B tabauie 1.

PacipejieieHe 1an@enToB 1o Ko-
JIMYECTBY IIOBPEXKJAECHUIT CErMEHTOB

ObLTIO  CJIEAYIONNM: HN30JMPOBAHHAS
tpasMa — 2 (7,4 %), TpaBMUPOBaHO
nBa cermenra — 16 (59,2 %), ckener-
Has TpaBMa 6ojiee 4eM JIBYX CerMeH-
toB — 9 (33,4 %). MOpMBI KUPOBOIi
aMOOJIH Y MOCTPAJABIINX MPECTaB-
JieHbl B Tabuuiie 2.

W3 uccnegyemoii rpymnibl naiueH-
TOB JIETAJIbHBII WCXOJ[ 3aperucTpu-
poBan y 3 (11,1 %) mocrpasaBuimx
(raba. 2). Y oaHOro ymepurero Ia-
IIEHTAa BEIYNIMMU ObLIN COYETAHHDIC
NOBPEK/ICHNS TO3BOHOYHUKA ¥ CITHH-
HOTO MO3Ta, OCJOXXKHCHHbIE MOJIHIE-
HOCHOIT (pOpMOit KHPOBOIT AMOOJTHIEN.
Buosornyeckass cMepTb OJHOTO TIO-
crpajiasiero 3aduKcupoBaHa vepes
40 MUHYT B IIPUEMHOM IIOKO€ IIpH
OKA3aHUM PEAHUMAIMOHHOI TOMOIIH.
Y BTOpOro ymepiiero ¢ coyeTaHHO
YepeIrtHO-MO3r0BOIl  TpaBMoOil pa3Bu-
Jach 1iepe6pasnbHas opMa SKHPOBOIL
aM6osu. TpeTuii JieTaabHbIiT UCXOJT
¢ BeJylleil TpaBMOil TpyiHOIl KieTKu
6BLT CBS3aH C JIETOYHOI (PopMOil 3Ku-
poBoil aM6osmu. JlaTeHTHBIN mepu-
on menee 12 wacos 6ot y 1 (3,7 %)
6ospHOTO, OT 12 1m0 24 WacoB — y
2 (7,4 %), or 24 po 48 waco — y
13 (48,1 %).

Kimnnka >XnupoBoit aM60OIMH TPO-
aBUJIACH B Tiepuos oT 48 mo 72 ya-

cos mocaie nosmtpasmbl y 9 (33,4 %)
nanueHToB u 6oJiee yeM depe3 72 ya-
ca —y 2 (7,4 %). Bonpmme aua-
THOCTHYECKME KPUTEPUU  >KMPOBOI
aMGon o6Hapyxkennt y 8 (29,7 %)
naruenTos, mMaaple — y 19 (70,3 %)
MaIMeHTOB.

JIncyHKIMSA TIEHTPaIbHOI HEPB-
HOIM CHCTEMBI, OTEK JIETKHMX, IOIMBI-
HIEYHbIe NN CyOGKOHBIOHKTHBAJIBHBIE
MeTeXun OIEHMBANNCH B KAuecTBE
Gonpmibix  Kputepue (rabmr. 3). V
GOJBIIMHCTBA  GOJMBHBIX C  MAJbIM
KPUTEPUEM BBISBJISIN HAIUUNE >KH-
POBBIX Kaleab B MOYE, TaXHKapAHUIO,
JMXOPaJIKy, BHE3aHOEe CHUKEHHE
NoKasaTeseii reMaToKpuTa u TpoMOo-
IIUTOB W MOBBIIIEHNE CKOPOCTH OCe/a-
HUS SPUTPOIIUTOB.

Jlnarno3 xupoBoil aMOoOMK  ObLI
YCTaHOBJIEH y BCEX TAIMEHTOB [0
JIMarHOCTHYECKUM Kputepusiv (talr.
4-6), 1pu 3TOM y GOJBIIUHCTBA 110-
crpagasmmux (11 (40,7 %) 4enoBex)
KJIMHUYECKNE TPU3HAKK KUPOBOI 9M-
60N GbLIM BBISBIEHBI B CPOKH OT
24 1o 48 vacos (rabu. 7).

B cBA3M ¢ TSAKECTBIO COCTOSIHUSA,
HapynreHneM (QyHKIUH  BUTAJIbHBIX
OPraHoB y BCEX TAIMEHTOB ObLA BbI-
MOJTHEH OTCPOYEHHBIH OCTEOCHHTES.
B mepBom mepuome TpaBMaTtuueckoit

Tabnuua 1

XapakTepucTvka NepesioMoB KOCTel rofieHu no knaccudukauum AO y uccnesyeMbix nauneHToB

Table 1

Characteristics of tibia fractures according to the AO classification in the studied patients

Twn nepenoma Jlokanusaums nepenoma / Fracture location Bcero
(TskecTb) MpokcuManbHbiii otaen | AunadumsapHbii otaen | [AucTanbHblil oTaen Total
Fracture type Proximal section Diaphyseal section Distal section
(severity degree) | a6c. / abs. % a6c. / abs. % ab6c¢. / abs. % a6c. / abs. %
A 2 22.2 3 21.4 1 25.0 6 22.3
B 3 33.3 4 28.6 1 25.0 8 29.6
C 4 44.5 7 50.0 2 50.0 13 48.1
VToro / Total 9 14 4 27
Tabnuua 2
®opMbI XXMPOBOK 3M60/INN YMEPLUMX MALMEHTOB
Table 2
Forms of fat embolism in deceased patients
Konuuectso KonunuectBo ymepwux | NMepuon crabnnunsaumumn coctosiHinn 6onbHoro
DopMbl HUPOBOM nauMeHToB BCEro nauMeHToB Y NepeBoAa U3 peaHUMaLum, CyTKU
amb6onuu Number of patients Number of patients Period of stabilization of patient’s condition
Forms of fat embolism (n = 27) who died and transfer from intensive care, days
a6c./abs. % a6c¢./abs. %o
LlepebpanbHas / Cerebral 7 25.9 1 3.7 5-7
JlerouHas / Pulmonary 17 62.9 1 3.7 7-10
CmewaHHasi/ Mixed 3 11.2 1 3.7 8-12
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Tabnuua 3

YcTaHOB/EHHbIE AUArHOCTUYECKME KPUTEPUM XXMPOBOI SMBONWK Y UCCIEAYEMbIX NALMEHTOB

Table 3

Established diagnostic criteria for fat embolism in study patients

MauuneHTbl, COOTBETCTBYIOLNE

MauuneHTbl, COOTBETCTBYIOLNE

Manbie kputepumn MaJibiIM KpUTEPUAM bonbune kputepun 60/1bIINM KPpUTEPUAM
Minor criteria Patients meeting minor criteria Large criteria Patients meeting large criteria
a6c./abs. % a6c./abs. %
Taxukapans 6onee 110
yOapoB B MUHYTY 8 29.6 OTek nerkmx 8 29.6
Tachycardia more than 110 Pulmonary edema
beats per minute
Pe3koe cHwxeHune
TPOMOOLMTOB M reMaToKpuTa [OuncdyHkums
YBENNYMBAET CKOPOCTb LieHTpasibHON HepBHOW
oceflaHVsl 3pUTPOLUTOB 7 25.9 CUCTEMBI 7 44.4
A sharp decrease in platelets Central nervous system
and hematocrit increases the dysfunction
erythrocyte sedimentation rate
MosiBneHne
noAgMbILLEYHbIX UTA
MNoBbileHne TemMnepaTypbl A0 Cy6KOHBIOHKTMBASTbHbBIX
38,5°C 6 22.3 neTexui 4 14.8
Temperature rise to 38.5°C Appearance of axillary
or subconjunctival
petechiae
OTMeyaloT Hannume >KMPOBbIX
Kanenb B Mo4ye 5 18.5 ['vnokcemus 3 11.2
Presence of fatty droplets in Hypoxemia
urine
Mpu odTanbmMockonum,
€Ccnn oTMeYaloT aMbonnio B
CeTyaTKe rnasHoro AHa 1 3.7 = - -
During ophthalmoscopy, if
an embolism is noted in the
fundus retina
Tabnuua 4

[lvarHocTuka >KMpoBoii aMB6ONWK Yy UCCIIeAyEMbIX MALMEHTOB B COOTBETCTBUM C kpuTepueM S.A. Schoufeld

Table 4

Diagnosis of fat embolism in study patients in accordance with criteria by S.A. Schoufeld

MauumeHTbl, COOTBETCTBYIOLMUE STUM
Mpu3Hakn Konunuecrso 6annos KpUTepusm
Signs Number of points Patients meeting these criteria
a6c./abs. %
'mnokcemus / Hypoxemia 3 3 11.1
TaxunHo3 / Tachypnea 1 5 18.5
MeTexvanbHas cbinb / Petechial rash 5 4 14.8
HapyLueHusi cosHaHus / Impaired consciousness 1 7 25.9
Taxukapaums / Tachycardia 1 8 29.6
Jlnxopapka / Fever 1 6 22.2
/i3MeHeHWst Ha peHTreHorpamMme nerkux (amddysHas

VHOUNBTPaLKS) 4 17 62.9

Changes in the chest X-ray (diffuse infiltration)

MpumMeyaHue: ans NocTaHOBKM AuarHosa Tpebyetcsa 6onee 5 6annos
Note: a score of more than 5 is required for diagnosis
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Tabnuua 5

[varHoctvka cy6KIMHUYECKON hOpMbI XXMPOBOW 3MBONNM Y UCCIeayeMbIX MaLMEHTOB

Table 5

Diagnosis of subclinical fat embolism in study patients

Konunuecrteo | lNauuneHTbl, COOTBETCTBYIOLINE
Mpu3Haku cybrnnHnyeckon popmMbl XMpoBoOi aM60IMm 6annos 3TUM KpUTEPUAM

Signs of subclinical fat embolism Number of | Patients meeting these criteria
points abc./abs. %
M3meHeHns B co3HaHun naumeHTa / Changes in patient’s consciousness 20 7 25.9
CUMNTOMbI CMHAPOMA LLOKOBOrO Nierkoro / Symptoms of shock lung syndrome 20 17 62.9
Taxukapaums (cebiwe 90 yaap B MuHyT) / Tachycardia (over 90 beats per minute) 20 8 29.6
M'vneptepmus (cebiwe 38°C) / Hyperthermia (over 38°C) 10 6 22.2
Onwurypusi / Oliguria 5 3 11.1
'vinep- nnu runokoarynaums / Hyper- or hypocoagulation 5 3 11.1
MNosbiweHne COS / Increasing ESR 1 20 74.1
Unnunapypwms / Cylindruria 1 2 7.4

MpumeyaHwve: npu 10-20 6annax BbIBASAM NAaTEHTHYIO (DOPMY XMPOBON 3M60/IMK, CBbile 20 — MaHUDECTHYO hopMy
Note: with 10-20 points, a latent form of fat embolism was identified, over 20 — a manifest form

Tabnuua 6

XapaKkTepucTvka uccneayeMblx NalMeHTOB B COOTBETCTBUM CO LUKasOW XXMPOBOM aM6onun H.M. Bopucosa

Table 6

Characteristics of the studied patients in accordance with the fat embolism scale N.M. Borisov

Konunuecrso MaumeHTbl, COOTBETCTBYIOLINE
Kputepun 6annos 3HaueHue 3TUM KpUTEpUAM
Criteria Number of Value Patients meeting these criteria
points a6c./abs. %
Mcuxuyeckme paccTponcTea 2 ecTb / yes 7 5.9
Mental disorders 0 HeT / no
Xuposble rnobynbl B nia3me Kposu 6osee 7 MUKPOH 4 ecTb / yes
nnn < 5 rnobyn B none 3pexHus 6 22.2
Fat globules in blood plasma greater than 7 microns 0 HeT / no
or <5 globules in the field of view
CocTosiHMe CO3HaHMs No Lwkane koMbl Mnasro (< 5 6annos) 2 ecTb / yes
State of consciousness according to Glasgow Coma Scale 15 55.5
. 0 HeT / no
(<5 points)
HETEX%/IVI 9 ecTb / yes 4 14.8
Petechiae 0 HeT / no
BennunHa anbBeonsipHOro MepTBoro npoctpaHcraa 18 %, 7 ecTb / yes
wiv PaCO, > 7,3 kla 0 0
. 0 HeT / no
Alveolar dead space is 18%, or PaCO, > 7.3 kPa
CuCTONMYECKOE JaBNIEHME B IETOYHON apTepum 7 ecTb / yes
(> 35 M.M pT. CT.) 0 5 3 11.1
Pulmonary artery systolic pressure (> 35 mmHg)
Pe3koe cHwxeHve remaTtokputa (< 0,28) 5 ecTb / yes 11 40.7
Sharp decrease in hematocrit (<0.28) 0 HeT / no
Pe3koe cHwkeHve yncna TpoMboumuToB 6 ecTb / yes 7 5.9
A sharp decrease in platelet count 0 HeT / no
lNoBblweHne Temnepatypbl Tena > 38,5°C 2 ecTb / yes 6 2.2
Increased body temperature > 38.5°C 0 HeT / no

MpyMeyaHue: XupoBasi SM60NMsS AUarHOCTUPYeTCsl NMpu 3HaveHun 20 6annos

Note: fat embolism is diagnosed at a score of 20

GoJtestn 11 (PUKCAIMU KOCTHBIX OT-
JIOMKOB KocTeil rojienu HnpuMeHuIn
BPEMEHHBII OCTEOCHHTE3 CIHIAMU Y
11 (40,7 %) mocTpagaBIINX, CKEJET-
Hoe BoITsKenne — y 4 (14,8 %), anna-

TOJIeHb
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par MinszapoBa B 6a30BOil KOMILIEK-
Taruu 6e3 BO3MOMKHOCTH PEHO3UIIN
KOCTHBIX OTJIOMKOB — y 7 (25,9 %),
¢ukcupoBaIn
nossiskamu y 5 (18,5 %) GOIbHBIX.

THUIICOBBIMI

KonBepcusi BpeMenHoil dukcanmum B
MOCTOSIHHBIN OCTEOCHHTE3 B OCHOB-
Hom (n = 13; 54,1 %) ocymecrBiaena
C JWCIOJb30BAHIEM WHTPAMELYJLISIP-
HBIX OJIOKIPYEMBIX CTEPIKHEM.



AHeCTe3nonorms n peaHnMaTosnorns

Tabnuua 7

Bpems KNIMHWUYEeCKOW ANarHOCTUKM >XMPOBOI 3M60/IMK

Table 7
Time to clinical diagnosis of fat embolism

Bpems yCTaHOBJIEHUSA KJIMHMUYECKOro AuarHosa KonuuectBo nauueHToB, abc. (%) JletanbHoOCTb, a6c. (%)
YKUPOBOI SM6oIMKN Number of patients, abs. (%) Mortality, abs. (%)
Time to clinical diagnosis of fat embolism

[o 12 vacos / Before 12 hours 1(3.7) 1(3.7)

Ot 12 yacoB po 1 cytok / From 12 hours to 24 hours 4 (14.8) =
Ot 1 go 2 cytok / From 1 to 2 days 11 (40.7) 2(7.4)

Ot 2 po 3 cytok / From 2 to 3 days 9 (33.4) =

Bonee 3 cytok / More than 3 days 2(7.4) =
Wrtoro / Total 27 3(11.1)

Y nocrpazaBmmux ¢ 1epejaoMa-
MM KOCTEH TOJIEHH, OCJIOKHEHHBI-
MU JKHUPOBOW 3MOOJHUEN, cpalleHue
KOCTHBIX OTJIOMKOB M IIOJIHAsI aHATO-
MO-(PYHKITMOHATbHAS pPeaOuINTAIIS
6pLmi gocturayTel B 24 (88,9 %)
KJIMHAYECKUX HAOIONEHISIX.

3AKJ/IIOYEHUE
TouHast [UarHOCTUKA, KOMILIEKC-
Hagd peaHWMaIlMOHHAs Tpoduiak-
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