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OAKTOPU KOJU b1 MOI'JIN A YTUYY HA TEXXNHY
IIOCTTPAYMATCKE MACHE EMBOJINJE IUTY'RA
— MPOCTIEKMBHA XVICTOJIOTUJCKA CTYIUJA —

Cno6ogan HUKOJINR!, Jenena MULINR!, Cno6oman CAB'R!, Munan TAJ'R?

1. iHCTUTYT 3a cyAcKy Mepuiuny, Mepunnacku ¢axynret, beorpan; 2. VIHCTUTYT 3a colujanHy MegyIMHY,
CTaTUCTMKY M MeIMIIHCKA MCTPaXXMBama y 3paBCcTBY, MeguuuHcku ¢dakynrer, beorpap

KPATAK CALIPPKAJ: Ceaka ¢pakTypa ayre LieBacTe KOCTM UAW KOCTWjY Kapuvue, Kao 1 OMCexHuja noBpefa MOTKOXHOM Ma-
CHOT TKMBa NpaheHa je ocnobaharbem MacHVX rnobyna Koje Bpao 6p30, Kpo3 pynTypricaHe BEHCKe KpBHe CyaoBe nospehe-
HUX CTPYKTYPa, focneBajy Ao nnyhHe umpkynauvje. MacHu embonycu 6nokmnpajy GyHKLMOHaNHW KpBOTOK nnyha 1 gosoae
[10 aKyTHOT NomnyLWTakba lecHe KOMope, OAHOCHO akyTHor niyhHor cpua. CTeneH MacBHOCTM MacHe embonuje nnyha ogpe-
Hyje ce MMKPOCKONCKOM aHanmn3om y3opaka (CyaaH /Il 6ojersem) no CeButy (Sevitt). Linrb Haler pafa 610 je fa yCTaHOBUMO
[la NV CTapocT nospeheHux, FKXOB NOM, YKyMHa TeXnHa nospee (M3paxeHa Kpo3 Injury Severity Score — ISS), Bpeme Hagu-
B/baBatba, KA ¥ MOCTOjarbe eneMeHaTa XMNoBOMEMUJCKOT LLIOKa KOju Ce pa3Burjao Nno noBpehnBakby MMajy HeKX yTuuaj Ha
pasBujarbe TEeXMX 0bMMKa NOCTTpaymaTcke MacHe embonuje nnyha. YpaheHa je npocnekTBHa XMCTONOMMjcKa CTyamja Ha
ayTomncujcKom matepujany MHCTUTyTa 3a Cyacky MeaunumHy y beorpamy. AHanuamnpanu y3opak obyxsaTao je 58 ucnutaHmka, v
TO 39 MyliKapua 1 19 xeHa. NpoceyHa CTapocT UcnuTaHWKa buna je 54,10 roamnHa (SD=16,56), cpefrba BpeaHOCT /SS 34,69
(SD=5,88), a npoceyHo BpemMe HagxM1BrbaBarba Nospeae 61no je 3,74 aaHa (SD=>5,88). AHanv3a Haller y30pKa nokasyje aa je
HajTeXwM CTemneH NOCTTPayMaTcke MacHe embonuje (MMKPOCKONCKM rpadyc /il no CeBuTy) yCTaHOBIbEH KOZ CTapwjux ocoba
Koje cy Texe nospeheHe 1 Koje Kpahe Hagx1Bbagajy nospedy. TexunHa MacHe embonuje He 3aB1CK of nona nospeheHor,
HWTW OA TOra Aa Nt je y cknomny noepehnBarba NOCTOjao U HeKM eNeMeHT XMNOBONEMM|CKOT LWOKa. [pema aobujeHnm pesyn-
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TaTUMa, MehyTUM, Tpebano 61 6UTN BPMO KPUTUUAH.

KrbyuHe peyu: MacHa embonuja nnyha, Bpeme HafpKMB/baBakba, 1SS, obaykumja.

VBOJI

Csaka ¢pakxrypa fjyre LjeBacTe KOCTHU MM KOCTH]y Kap-
NnIie, Kao ¥ OICEeXHMja KOHTY3Mja MOTKOXKHOT MacHOT
TKMBa npaheHa je y n3BecHOj Mepu ocnobahamem Ma-
CHUX I71006y71a, Koje Bp/Io 6p30, KpO3 PyNTypHCaHe BeH-
CKe KpBHe CyjoBe IIoBpeheHNX cTpyKTypa, foCIieBajy 4o
mwryhHe unpkynanuje [1, 2]. Y npsoj dasu MmacHu em6b0-
ycu 6710K1pajy QYHKIMOHATHY KPBOTOK ITyha cBojuM
MeXaHMYKUM IIPUCYCTBOM y KaIlMlIapuMa U JOBOJE [10
T3B. U30/I0BaHe IOCTTPayMaTCcKe MacHe embonuje wyha
[3]. IToBpmMHCKM €110j MacHOT eMbomyca, KOji je, TpakK-
TUYHO, Y TCYHOM CTamy, OHAIIIA ce Kao MeMOpaHa Bp/Io
Be/IMKe TYCTIHE, OHOCHO Ko /ia je II0f; OTPOMHMUM Py -
THCKOM, TaKO Jia yCIIel CBOje 3aKpMB/beHe IOBPILIVHE
eM00ITyC pa3Buja OTPOMHM JONATHM IPUTUCAK KOjI Ce
CyNpPOTCTaB/ba KPBHOj CTPYju [4], KOjy, Ha Kpajy, u 3ay-
CTaB/ba Ha HUBOY IIyhHUX apTePUjCKUX KPBHUX CY0OBa
Kanmu6pa oko 20 u [5]. Ha oBaj HaunH HacTaje T3B. aKyT-
Ho wiyhuo cpie. Texx1Ha OBOT CTama y CBAKOM KOH-
KPETHOM CIIy4ajy 3aBIUCH Ae/IoM of 6poja MacHUX eM60-
Tyca, a JIeJIOM Of CUMIIATUYKOr pedIeKCHOT crasMa
OHMX KPBHUX CylOBa y KojuMa HeMa eMmbomyca. Kmm-
HWYKM ¥ Ta6OpaTOPMjCKM 3HALIM OBOT CTaba Cy: TaXW-
kapauja (mpexo 100/mMun), npomere y EKI'-y (momepa-
e OCOBMHE Cplia YIecHo), moBehaHa ppexBeHIMja fu-
carmba, I1aJ] CKCTOIHOT IIPUTUCKA Ha BpegHOCTY ucnof 80
mmHg v aj A1jacTOMHOT IPUTUCKA Ha BPEJHOCTH UC-
nop; 40 mmHg (cMameH MPUIUB KPBU Y JIEBO cplie 360r
61oxa y KpBHUM cyfoBuMa iyha), mag pO., Ha 5-6 kPa,
nag pCO; Ha 3-4 kPa u nag BpegHoctu HbO: ucmon
85 %, mosehamwe pH BpemHOCTM KpBU Ha 7,45-7,5 [6].
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Hexu cMatpajy ma MacHa em6onuja mnyha Moxe 6utn
Y3POK CMPTH aKo je jemHa TpehmHa Ije/IOKyIHe Karm-
napHe Mpexe 1ayha 6rmoxnpana (Omanu 1964), gpyru
CMaTpajy fia je HeONXoAHa 6/I0Kajia jeHe MOMTOBUHE Ka-
mtapHe Mpexxe (Mepn u Xenep 1971) wiy, nax, Tpu de-
tBpTUHe ([ep 1971), unu Buire ox gBe Tpehune neno-
KymHe KamwaapHe mpexxe wiyha (IImur 1929) [7]. Kog
HalyjeHaTa ca IpeTxogHo nocrojehom mryhuom xumep-
TEH3WjOM U PefyKOBAaHOM BAaCKY/IAPHOM MPEXOM aKyT-
Ho wiyhHO cplie, Kao MOC/IE[UIIA OCTTpayMaTcKe Ma-
cHe eM007Hje, HacTaje IIOf, IejCTBOM U Mamer 6poja eM-
6omyca.

TanaTonomky Hanas Ha WyhuMa y OBUM CrTy4dajeBu-
Ma je ockypaH [8]. EkcTpakiuyja v KBAHTUTATUBHO Ofpe-
buBame ykynHe konmnunHe MacHohe y miyhuma y sy
[IOCTMOPTA/IHE [UjarHOCTMKE MacHe embommje rmryha
oflaBHO cy HamymTeHn. CMaTpaso ce ia je CMPTOHOCHA
Ko/muHa MacHohe koja focrie y iyha o 30 o 40 rpama
[7]. aHac ce mOCTMOpTANIHA JUjaTHOCTIKA MacHe eM60-
nuje wiyha sacHMBa Ha MYKPOCKOIICKOM IIper/iefy Jce-
Jaka Koju Cy cnenujanHo 6ojenn. CraHmapHa MeTozia
60jema je Cymau III (npyre MeTofie Cy HaIlyLITEHE UK Ce
peTKo ymorpeb/paBajy PyTMHCKY, Kao HIp. 6ojeme Te-
tpaocMmujymom) [9]. Ha mpenapartuma 60jeHuM MeTO-
mom Cypan IIT macHy eMOOTIyCH ce Bufje Kao I[pBeHKa-
CTa WIM HapaHIIacTa OBa/lHa, KPY)KHa WM L[PBOJIMKA Te-
/Al Koja Cy OrpaHNyeHa 3UA0BMMa KPBHUX CY/I0Ba, a
aKo Cy Ha payBaMa KPBHUX CyHOBa, MMajy OOINK pas-
TpaHaToT cTaba Wiy pakpulie.

Ocraje mpobnem oppehnBarma 1aTOMOLIKOXVCTOMO-
TUjCKOT MUKPOCKOIICKOT Ipafyca MacHe eMbonuje, Koju
ce MoXXe mpornacutu cMproHocHuM. Ilocroje pgBa o-
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CHOBHa IIpo6/ieMa Koja MOTy fia JOBefy Ao rpeike. IIp-
BO, MUKPOCKONNUpame je CyOjeKTMBHA AMjarHOCTUYKA
HpoLiefypa TaKO Ja AMjarHO3a 3aBYCK Of VICKYCTBa jIe-
Kapa. JIpyro, AMCKyTabMITHO je KaKo ce MOXKe YTBPAUTH
OIICeXHOCT IIpolieca y LenyuM IryhumMa camo Ha OCHOBY
Hperyefia 1cevaka y3eTHx 13 1ojeayHux genosa. OBo ce
MO>Ke pelnTH I7iefameM mTo Beher 6poja mopa Ha 1ITO
BIILIE [TperapaTa 1 u3padyHaBareM [IPOCEYHe BPefHO-
cru. [lanac je yrimaBHOM omuite nprxBaheHo cremeHoBa-
we agunosHe embomuje no Cesuty [10]. IIpernepa ce
20-40 mopa Ha yBehamwy 10 myTa u embosycu ce pe6po-
je. ['papupame je cnepehe: rpapyc I — maka MacHa eM6o-
nuja (Hamas Jo jefHOT MacHOT eMOoIyca IO Ipernefa-
HOM MUKPOCKOIICKOM HOJbY), rpagyc I - cpenma MacHa
em6onnja (Hamas off jefHOT 1o TpU eM6oTyca Mo Iperie-
TaHOM MMKPOCKOIICKOM MOJbY) M rpagyc III - Temka,
CMPTOHOCHA MacHa embonuja (Hamas 4eTUpM ¥ BuUIe
eM00/Iyca IO IIperjiefaHOM MUKPOCKOIICKOM IOJBY).
ITpeniopyuyje ce y3uMarbe MCeYaKa amuKalTHOBEHTpPas-
HuX fenoBa mwiyha sa yrephusame MacHe embonuje [11].
IIITo je BpeMe Ha/KMB/baBamba y>Ke, TO Ce OPOj MACHMX
embonyca y myhuma cMmamyje, jep [onasyu 10 HBUXOBeE
pecopje u pasrpagmwe. CMaTpa ce ja MacHM eMboIy-
CI TIOTIYHO HECTajy OKO 4-6 Heflesba IOCTIE TpayMe U fia
VX IIOCTIe TOT BpeMeHa He Tpeba MUKPOCKOIICKI TPaKN-
™ [12].

dakropy Koju yTMUy Ha TeXWUHY MacHe embonuje
wiyha mory 6utn cnegehu: crapocr nmospeberor, ykym-
Ha Te>XIHa 3a7001jeHNX TOBPefia, BpeMe Ha[)KUB/baBa-
ba TIOBpefe, Kao M eBeHTYalHO MCTOBPEMEHO MOCTOoja-
e elleMeHaTa XUIIOBOJIeMMjCKOT 1I0Ka 10 moBpehnpa-
wy (Hemep 1965, @ykcur 1971) [7].

LIW/b PAJTA

Llwp Hamer paga 610 je fa yCTAHOBUMO Jia JIU CTapOCT
noBpeheHNX, BUXOB IOJ, YKyNIHa TeXMHa MHOBpefe,
BpeMe HaJPKMB/baBalba, Ka0 ¥ XMITIOBOIEMMUjCKY IIOK KO-
ju ce pasBuja 110 IOBpehuBamy MMajy yIuijaj Ha pasBu-
jame TeXHUX 06/1MKa IOCTTpayMaTcKe MacHe eMboiyje
wiyha.

METO]I PAJIA

YpabeHa je mpocnekTuBHa XMCTONOTHjCKa CTyAMja Ha
ayTOIICHjCKOM MaTepujany VIHCTUTYTa 3a CYACKY Mefu-
uuHy y beorpany. IlocMarpanu ysopak YMHUIE Cy 0CO-
6e ca moBpefaMa Koje Cy MOITIe OMTH MCXOAMINTE Ma-
cHux embornyca (ppakType Fyrux KOCTH]Y, OICEXKHE II0-
BpeJie TIOTKO>KHOT MacHOT TKMBa). CUCTEMCKH Cy Y3U-
MaHu ucediy wiyha, koju cy 6ojeHn crenyjanaum 60oje-
weM Ha Macty — Cygas II1. 3a cBaku IojeAMHAYHN CITy-
Yaj MUKPOCKOIICKMM IIperyefioM ucedaka ofpebusan je
crerieH MacHe embonuje y rwiyhuma, u To mpema Kpure-
pujymmuma CeBura. YKyIHa TeXXMHa TpayMe IPOLEHN-
BaHa je oppebuBamwem Injury Severity Score - ISS [13,
14]. Hu y jenHoM cydajy U3 Haller y30pKa y 00fyKIyo-
HOM 3aK/by4Ky HUje OWIa NOMeHyTa MacHa eMOonuja
wiyha O6M0 Kao CUMHTyIapHY, OMIO Kao IUIypalHU
yspok cMprtu. Hajueunthu ysporuu cmpTy HaBemeHU y
ayTOIICHjCKMM 3aK/bydIMa O61Ie Cy KpaHuorepebpa-
He WIN TOpaKoabJoMMHa/IHe IOBpefie U HhUXOBe KOM-
Ounanuje, a y MartseM 6pOjy CIydajeBa OICEXXHE OIeKO-
tuHe Koxxe. Hajsehn 6poj ocoba y mnocMaTpanoMm y30pKy
3aleCHO je ornHyo y caobpahajuum Hecpehama (ykym-
HO 46, off dera 34 memaka). Pesynratu cy ob6pabenu of-
rosapajyhum craructuukum Meropama (ANOVA, LSD
TecT, > TecT, Man-ButHujes tect, Puiiepos TecT TauHe
BepoBaTHOhe).

PE3YJITATU N IVICKYCUJA

AHanusoBaHU y30paK 00yXBaTHO je 58 MCIIUTAHNUKA, U TO
39 mymkapaua u 19 >xena. [Ipoceyna crapocT ucnuraHu-
Ka 6ua je 54,10 roguna (SD=16,56), cpefma BpegHOCT
ISS nospebhennx 6una je 34,69 (SD=5,88), a mpocedHo
BpeMe HaIKUB/baBala moBpene 3,74 mana (SD=5,88).
Mebhytum, cBu 0BM HOfaLy M3ITIeNajy ApyTradnje Kana ce
HOCMaTpaHM y30paK cTpaTuduKyje U aHaIM3upa Ipema
crereny MmacHe embonuje miyha. ITpoceune BpegHOCTH
crapoctyu moBpebeHnx, BpegHoctu ISS, Kao U HBUXOBO
BpeMe Hal)KIB/baBalba, a CBE Y OTHOCY Ha TeXXMHY MacHe
eMOoje, IpuKa3aHu ¢y y Tabemu 1.

TABEJTA 1. Cpefibe BpeAHOCTV rOAMHa CTapoCTV, BDEMEHA HafKMB/baBarba 1 TEXMHE TpaymMe KOA UCMUTaHMKA.
TABLE 1. Mean values of age, outliving period and Injury Severity Score of the sample.

) Cpearbe BpegHoCcTW / Mean values
MacHa embonwja nnyha o H T
Lung fat embolism aVHe CTapoCTh afxebaBarbe [ex1Ha Tpayme
Age Outliving period Injury Severity Score

| — naka - slight 4820+ 16,30 6,67 +943 3593 +2648
Il = cpeftba — medium 49,00 +£ 12,94 429 +4,.28 3094 £ 11,57
/Il - Telwka — serious 60,85 + 16,84 1,69+ 2,74 36,42 + 13,25
TABENA 2. Anctpunbyumja y30pka no nony UcnutaHrka 1 ctenery nnyhHe macHe embonuje.

TABLE 2. Distribution of the sample according to sex of victims and degree of lung fat embolism.

MacHa eM6onmja nnyha Mywiin QZH/CSKT YRymHo
Lung fat embolism Male Female Total

| — naka - slight 11 4 15

Il - cpearba — medium 10 7 17

Il - Tewka — serious 18 8 26
YkynHo — Total 39 19 58




CPMNCKW APXIB 3A LUEJTOKYIMHO NNEKAPCTBO

TABENA 3. Anctpunbyunja y30pKa No roarMHama CTapocTi UCMMTaHWKa v cTeneHy nnyhHe macHe embonuje.
TABLE 3. Distribution of the sample according to age of victims and degree of lung fat embolism.

MacHa embonuja nnyha [oanHe ctapocTn / Age

Lung fat embolism <20 21-35 36-45 46-55 56-65 66-75 276 YkynHo / Total
| = naka - slight 1 2 5 1 4 2 0 15

Il - cpearba — medium 0 2 6 5 3 0 1 17

Il - Tewka — serious 0 2 2 4 5 8 5 26
YkynHo — Total 1 6 13 10 12 10 6 58

AHanm30M IMOCMaTPaHOT Y30pKa IO MOMY U TeKUHN
MacHe embonuje y wiyhuma (Tabena 2) Huje yrpheno
fia TeXXuHa MacHe eMm6onuje miyha saBucu of nona mo-
Bpebenor (3?=0,842; p<0,05).

Juctpubyunja ysopka mpema FOAMHAMa CTapOCT
VICHMTAaHUKA M YCTaHOB/BEHOM CTEIIeHy MacHe eMbonje
wiyha npukasana je y tabenu 3. V opHOCy Ha TopfuHe
cTapocTu mospeheHMx, Ipyne MCNMUTaHMKA Koja MMajy
Haj/IaKILY M HajTeXXM CTelleH MacHe eMbonuje mryha Me-
bycobHo ce cTaTucTiuky 3Ha4ajHO pasnmukyjy (ANOVA,
p=0,017). Tectom Hajmamwux 3HauajHKUX pasnuka (LSD)
yTBpbheHo je ma ce rpyma ca HajTeXVM CTEIIEHOM MacHe
embonuje (rpagyc III) cTaTUCTUYKY 3HAYAJHO PA3NUKYyje
ox ppyre aBe (rpagyc macue embonuje mwiyha I u II), y
OJHOCY Ha CTapOCT MCIUTaHKKa (BpegHOCTH Cy p=0,16 1
p=0,19 pecnexTBHO, a 0be cy Mame of p=0,05). Y rpy-
IV ca HajTeXKUM CTeIleHOM MacHe eMbommje mryha cra-
puje ocobe Cy CTaTUCTUYKY 3Ha4ajHUje 3aCTyI/beHe He-
TO y ApyTe ABe TpyTIe. JeHO off 0bjallImberba OBaKBOT Ha-
Masa MorIa 6y 6GMTY YMEbEHNIIA [1A je KOMUYMHA MaCHOT
TKMBA y KOCTHO]j CpXM MHOTO Beha KOJ cTapujux Hero
Ko Mabux ocoba, Tako fa ce NPy HACTAHKY IpeoMa
kocty Beha KO/MM4MHa MaCHUX Kalli MO>Ke 0CTI000ANTI
y UMpKyIanujy.

ITopenmoM y30opKa Ha TpyIle ca pasmMIUTIM CTETIeHOM
MecHe eMbomnuje wiyha u myuxoBoM Mebyco6HOM aHanu-
30M y OJHOCYy Ha BpeMe Ha/pKuBjbaBama (Tabema 4),
YCTaHOBJbEHA je CTaTUCTMYKY 3HauajHa pas3mnKa usmehy
rpyma (x*=11,58; p<0,01). MaH-ButHujeBuM TecToM
yTBpbeHo je ma nsmeby npse u gpyre Tpyme He IIOCTOju
CTATUCTMYKY 3Ha4yajHa pasnuka (p>0,05), mox msmeby
tpehe u npse, ogHOCHO Tpehe u mpyre mocToju craTu-

CTMYKM 3HadajHa pasmuka (p<0,05 u p<0,01). VMcnura-
HUILM Ca HajTeXUM CTelleHOM mnyhHe MacHe embonuje
Hajkpahe HaJK1B/baBajy MOBpeENY.

Y cnenehoj dasu ucTpaxmBama MOCMaTpaHM Y30paK
aHaNM3MPaH je Y OHOCY Ha CTelleH TeXXIHe TpayMe Koju
je mpouemen nmomohy ISS u Ha cTeneH macHe eMbonuje
wiyha ycraHOB/beH MUKPOCKOIICKMM HperienoM (Tabe-
na 5). O6pagoM mofaTaka HMje YCTAaHOB/bEHA CTaTHU-
CTMYKHM 3HayajHa pasmmka msMmedy rpyma (y>=1,798;
p>0,05). Anu, ako ce Tpyle ca pasIMuUTUM CTEIIEHOM
MacHe eMmbormje wiyha mocMarpajy y ofHOCY Ha Kpu-
tvann ISS (BpenHoct ISS of 17 6ooBa y3eTa je Kao Kpu-
ti4Ha) [15, 16], npumerom PuirepoBor TecTa TauHUX
BepoBaTHOha yTBpheHo je ma msmeby rpyma ca Hajre-
KMM M HajlIaKIIMM CTelleHOM MacHe eMbonuje mnyha, y
OJHOCY Ha TeXWHY TpayMe U3pakeHy Kpo3 ISS (mpu ge-
My ce cMaTpaso fia Cy nakile nospeheHn oHum umjn je
ISS<17), mocTOjM CTAaTMCTMYKM 3HA4YajHA pasNuKa
(p=0,017 < 0,05). To 3HauM fa y Tpynu ca TeXXUM CTele-
HOM MacHe eMbonyje wiyha MMa cCTaTHCTUYKY 3HAYajHO
Buie nospehennx umja je BpemHoct ISS Beha op 17, y
OJHOCY Ha IPYIIy ca TaKIIMM CTeIIeHOM MacHe eMbornuje.

Ha kpajy, ncnuranuke NocMaTpaHOT Y30pKa aHa/IN3M-
paJi CMO 1 Y OFHOCY Ha TO Jia /I je II0 moBpehuBamy Kop,
BBJIX TI0CTOja0 HEKM eIeMEHT XMTIOBOJIEMM)CKOT IoKa (Ha
npumep, Behu ryéurax xkpsu). CMaTpaam cMo fia cy efe-
MEHTH 3aJCTa [IOCTOja/li aKO Cy OMIN MMOMEHyT! Y 3a-
BPIIHOM ayTOICHjCKOM 3aK/BY4Ky O Y3POKY CMPTH (Kao
CUHTY/TapHM WIN jeflaH Off IUTypPalHNX KOMIETUTUBHUX
y3poka cMpti). Huctpubyimja y3opka mo 0BOM OCHOBY
mpuKasasa je y Tabenu 6. Mebytum, nsmeby rpymna Hucy
yCTaHOB/beHe CTATUCTUYKY 3HauajHe pasimke ()=0,545;

TABENA 4. inctpmbyumja y30pKa No BpeMeHy HafKMB/baBatba 1 cTeneHy nnyhHe macHe embonvje.
TABLE 4. Distribution of the sample according to outliving period and degree of lung fat embolism.

MacHa embonuja nnyha Hagxunerbasarbe y aaHuma / Outliving period in days

Lung fat embolism <1 2-7 8-14 >15 YkynHo / Total
| — naka - slight 7 4 2 2 15

Il - cpearba — medium 6 8 2 1 17

Il - Tewka — serious 11 4 0 1 26
YkynHo = Total 24 16 4 4 58

TABEJIA 5. Inctprbyumja y30pKa No YKYMHOj TeXMHK Tpayme v cTeneHy nnyhHe MacHe embonuje.

TABLE 5. Distribution of the sample according to Injury Severity Score and degree of lung fat embolism.

MacHa embonuja nnyha TexunHa Tpayme / [S5*

Lung fat embolism <17 18-26 27-35 >36 YkynHo / Total
| = naka - slight 5 3 1 6 15

Il - cpearba — medium 2 5 3 7 17

Il - Tewka — serious 1 4 9 12 26
YkynHo — Total 8 12 13 25 58

I1SS*— Injury Severity Score
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TABENIA 6. Anctpubyumja y30pka no enemeHTMMa X1noBenoMUjCKor
LWOKa 1 cTeneHy niyhHe macHe embonuje.

TABLE 6. Distribution of the sample according to elements of hypovolemia
and degree of lung fat embolism.

MacHa embonwja nnyha Xvnosonemuja / Hypovolemia
Lung fat embolism [a / Yes He / No YkynHo / Total
| = naka - slight 9 6 15

Il = cpeftba — medium 7 10 17

Il - Tewka — serious 14 12 26
YkynHo — Total 30 28 58

p>0,05), wro ynyhyje Ha 3ak/by4ak fa eleMeHTU XUIIO-
BOJIEMIjCKOT 10K HICY YTULIQ/IM Ha TOTOPIIathe MacHe
em6onuje wiyha KoJ MCIMTAHMKA HAILET Y30pKa.

3AK/bYYAK

AHanusa Haller y30pKa IT0Kasyje [ja je HajTeXU CTeleH
HOCTTpayMaTcKe MacHe eMbonuje (MIKPOCKOIICKN Tpa-
ayc III mo CeBUTY) yCTaHOBJbEH KOJ, CTapUjUX 0c06a, Te-
e noBpeheHNX U KOJ, OHNX Koje ¢y Kpahe HapkuBba-
Bajle oBpeny. TexxnHa MacHe eMOo/je He 3aBVICK OF
nona nospebhenHor, HUTK Off TOTA Jja /N je Y CK/IOIY II0-
BpehuBama 10CTOja0 M HEKM Of efleMeHaTa XUIIOBOJIe-
MUjCKOT IIOKA.

Komrunuaa MacHOT TKuBa y KOCTHOj cp>xu moBehasa
ce ca crapouthy ocobe, jep KOCTH IIOCTajy KPTHje, Te CY U
TpayMarcke ¢pakrype demhe 1 1ocie IoBpefa Mamber
MHTeH3NTeTa. VICKycTBa McTpakuBaya ca VIHcTHTyTa 32
Cy[iIcKy MeinLMHYy y Beorpapy mokasyjy ma cy sagecHe
nospefie y caobpahajunm Hesrozama yemhe xog cTapy-
jux ocoba, koje Hajuemthe cTpajajy Kao memamy (3a mo-
Bpel)eHe menrake ynpaso cy TMIImyHe ppaKType KOCTHjy
norkojneHuna un kapnume). llIto je moBpena MHTEH3NB-
Hyja (Beha BpemHocT ISS), moBpehenu je xpahe Hamxu-
BJbaBa yIIPaBo 300T TeXXMHe caMe nospefe. CaMuM M,
OpraHusaM HeMa BpeMeHa fia pecop6yje MacHe eMbOIy-
ce U3 Kamwiapa IvTyha TOKOM Ha/pKVB/baBama, Ia ce
30or ckpahemwa BpeMeHa Ha/PKVB/baBakba, yCIOB/bEHOT
TEeXXIHOM IOBPeNia, MUKPOCKOIICKVM IIPErnesioM yTBp-
byje Texxu crenen macue embonuje wiyha. [Jobujexe pe-
3y/ITaTe y OFHOCY Ha YTUIIAj XMIOBOIEMMjCKOT IIOKA Ha
CTelleH TeXMHe MacHe eMbomje mwiyha tpebamo 61 mo-
CMaTpaT; ca M3BeCHOM pesepBoM. Hamme, moHexapy ce
IPY HOHOIIEHY 3aK/byYKa O Y3POKY CMPTH y ayTOIICH]-
CKOM (DOPEH3VYKOM IIPOTOKOINY Ve JVHVUjOM Marber

OTHOpa, Ia Ce 3aK/by4llM Kpajibe cuMIIUPUKYjy (,ha
Oyne jacHMje MeAMIIMHCKUM JIaniyMa Ha cyny” ). Ha Taj
Ha4JH Ce Y 3aK/bYUKY IIOHEKaf YOIILITe He TOMUibe Behn
TyOUTaK KPBU, KOjI je MOTa0 6MTV KOHKYPEHTHM Y3POK
CMpPTH OCHOBHOM (HIIp. TEIIKOj KpaHMOIepebpanHoj
HOBpefM), a MOHeKaJ| ce, MakK, 3aK/bydyje ha je y3poK
CMpTH UCKpBapeme, npesubajyhmu, mpu ToMm, fa je Kpaj-
B Y3POK CMPTU MOITIa OUTU YIIpaBO MacMBHa MacHa
embonuja wryha.
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FACTORS THAT COULD INFLUENCE THE SEVERITY OF
POST-TRAUMATIC LUNG FAT EMBOLISM
— A PROSPECTIVE HISTOLOGICAL STUDY —

Slobodan NIKOLIC', Jelena MICIC', Slobodan SAVIC', Milan GAJIC?
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INTRODUCTION

Each fracture of long or pelvic bones as well as large contusions of
subcutaneous fat tissue cause releasing of fat globules that rapidly
penetrate into circulation through the ruptured veins of the injured
tissue, and reach the lung circulation [1, 2]. During the first phase, fat
emboli block the functional lung circulation by their mechanical
effect in capillaries producing so called isolated post-traumatic lung
fat embolism [3]. The surface layer of a fat embolus, which is practi-
cally in liquid state, behaves as a membrane of very high density, i.e.,
asitis under high pressure which obstruct the blood stream [4] that is
finally stopped at the level of lung blood vessels with diameter of
approximately 20 p [5]. This pathophysiological mechanism produces
cor pulmonale acutum, with poor pathological findings [8]. Nowa-
days, the post-mortem diagnosis of lung fat embolism is based on
microscopical examination of tissue specimens, usually prepared
with special histological staining (Sudan Illl) [9]. The grading of fat
embolism according to Sevitt's criteria is generally accepted [10]. Tak-
ing of slices from apicoventral areas of the lungs has been recom-
mended [11]. With longer outliving period, the total number of fat
emboli in the lung circulation gradually decreases, due to their disin-
tegration and resorption. It has been stated that fat globules com-
pletely disappear about 4-6 weeks after injury, and that they should
not be searched for microscopically in this post-traumatic phase [11].

OBJECTIVES

The aim of our work was to determine whether the age of injured,
their gender, total severity of trauma, outliving period, and hypovole-
mic shock that develops after injuring, may induce development of
more severe forms of post-traumatic lung fat embolism.

MATERIAL AND METHODS

A prospective histological study was performed on the autopsy mate-
rial of the Institute of Forensic Medicine in Belgrade. The analyzed sam-
ple consisted of individuals with injuries that might be a source of fat
emboli (fractures of long bones, large contusions of subcutaneous fat
tissue). The lung slices were systematically taken and stained with spe-
cial fat staining (Sudan lll). In each particular case, the grade of lung fat
embolism was counted on the basis of microscopical appearance,
according to Sevitt's criteria. The total severity of trauma was estimated
by calculation of the Injury Severity Score (ISS) [13, 14]. In no cases from
the analyzed sample, the fat embolism was mentioned as either singu-
lar or plural cause of death. The obtained results were analyzed by
means of appropriates statistical methods (ANOVA, LSD-test, y? test,
Man-Whitney test, Fischer's test of correct probability).

RESULTS AND DISCUSSION

The analyzed sample included 58 fatally injured individuals, 39 males
and 19 females. The average age was 54.10 years (SD=16.56), the aver-
age value of ISS was 34.69 (SD=5.88), and the average outliving period
was 3.74 days (SD=5.88). However, all these data look differently when
the analyzed sample has been stratified and analyzed according to
the estimated grade of lung fat embolism. It was not showed that
severity of lung fat embolism depends on sex of the injured (x>=0.842;
p>0.05). The groups with the slightest and the most severe grade of
lung fat embolism are statistically significantly different in relation to
age of individuals (ANOVA, p=0.017). By means of LSD test, it has been
showed that the group with the most severe grade of lung fat embo-
lism (grade Ill) is statistically significantly different comparing to other
two groups (with grade | and Il) in relation to the age of injured (the
values are p=0.16 and p=0.19 respectively, and the both groups are
less than p=0.05). In the group with the most severe grade of lung fat
embolism, the older individuals are statistically significantly
represented comparing to other two groups.

CONCLUSION

The analysis of our sample showed that the most severe grade of
post-traumatic lung fat embolism (microscopical grade Il according
to Sevitt's criteria) was determined in older individuals, more severely
injured, and with shorter outliving period. The severity of fat embo-
lism depends neither on sex of the injured, nor on development of
post-traumatic hypovolemic shock. The obtained results related to
the influence of hypovolemic shock on severity of fat embolism
should be accepted with a caution. Namely, sometimes there is an
intention to simplify a procedure of creating of autopsy conclusion
about the cause of death, so that loss of blood is not mentioned at all,
in spite of fact that it could have been a concurrent cause of death,
while in other cases exsanguination is designated as a sole cause of
death, forgetting the possibility that fat embolism could have really
been the immediate cause of death.

Key words: lung fat embolism, outliving period, ISS, autopsy.
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