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Intervention effect of injury control orthopedic strategy on fat embolism syndrome associated with long shaft fracture
of lower limb

ZHANG Xue ,CHEN Wei-wei, LI Cui-hua (The Second Hospital of Tangshan ,Tangshan 063000,Hebet ,China)

ABSTRACT Objective To observe the intervention effect of damage control orthopaedic (DCO) strategy on fat embolism
syndrome (FES) associated with long shaft fracture of lower limbs. Methods Retrospective analysis was made on the clinical
data of 163 patients with FES associated with lower limb long shaft fractures admitted from January 2015 to May 2021. They
were divided into two groups based on the time point of implementing DCO strategy in January 2018. Total of 92 patients were
admitted from January 2015 to December 2017 as the control group,and other 71 patients were admitted from January 2018 to
May 2021 as the intervention group. The hospital mortality , arterial oxygen saturation (Sa0,) ,arterial partial pressure of oxygen
(Pa0,) and oxygenation index (Ol),hemoglobin (Hb) ,platelet count(PLT) ,Harris score of hip joint, HSS score of knee joint,
AOFAS score of ankle joint, clinical efficacy and complications were observed and compared between two groups. Results To-
tal of 163 patients were followed up for 12 to 18 months with an average of (16.91+1.22) months. The in-hospital mortality rate
in the intervention group was 2.82% (2/71) ,and that in the control group was 16.30% (15/92) ,the difference between two
groups was statistically significant(x*=6.455,P<0.05). After the intervention,Sa0,,Pa0, and OI in two groups were higher than
those before the intervention (P<0.05) ,and after the intervention, Sa0,, Pa0, and Ol in two groups were statistically significant
(P<0.05). Hb and PLT in two groups after intervention were higher than those before intervention (P<0.001) ,and there was
statistically significant difference in Hb and PLT between two groups after intervention (P<0.05). The Harris score of hip joint,
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HSS score of knee joint and AOFAS score of ankle joint in both groups after 3 months of treatment were better than those before

treatment  (P<0.05). The total clinical effective rate of the intervention group was higher than that of the control group (x*=

4.194,P<0.05). The total incidence of complications in the intervention group was lower than that in the control group (x*=

4.747,P<0.05). Conclusion DCO strategy is helpful to reduce the in-hospital mortality of patients with FES associated with

long shaft fracture of lower extremities,eliminate FES symptoms and stabilize vital signs,gain time advantage for phase II

definitive surgery,and has significant clinical intervention effect,which is worth popularizing.
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25 5y ()W IRBERFEHE o HERRARAE : (1) &0 ik
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Tab.l1 Comparison of general clinical data of two groups of patients with fat embolism syndrome associated with long shaft
fracture of lower limbs
i3 e PERI/B AR (ves) B2 45 2 ABER H TR AL/ ] H AL/
/% Wl (xss)/h WS YERT JFECERR RET O RET OMET R&E BE I A
T 71 57 14 45.02+7.83 8.23+3.79 65 6 56 25 10 9 10 3
X AL 92 65 27  43.87+7.5 8.54+3.85 82 10 81 48 14 18 19 7
ST RIER x’=0.282 1=0.935 1=0.513 x’=0.014 x=0219 x=1.812 x’=0.03 x>=0.993 »’=0.831 x’=0.708
P{a 0.595 0.351 0.609 0.907 0.640 0.178 0.861 0.319 0.362 0.400
a1 p— I e/ FES 435/ {3 il /B
JemEikse SRR TR EEBG AEeR weR B Wt mAabE VRS R
T 71 17 9 5 1 53 14 4 46 15 10
X R AL 92 26 22 11 2 56 26 10 50 22 20
6 56 {EL x’=0.225 X’=2.268 x=0.903  x’=0.125 x’=0.676 x=0.463
P1{H 0.635 0.132 0.342 0.723 0.411 0.496
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Ji 4 DL T B8 100 2y BRI A5 o (3 ) P ol 78355 M o
B M 25 9, Pa0,<60 mmHg 5 % H 1 & % %A , PaO,>
70 mmHg 2R R B W4, A IE R H 8E . (4) %)
FES It S AR IR T 5, R UK SRR, 19155 5 FH B
IR B ot 7K T 1% 7 Mk ke S i K b, APR 3 2 R
(5)FES -1 : 7 DAt ZE K AR S A AT A #0400 10K i
bR 1, FHZG R ) 3~7 d. (6) AT Az 2 45 il i 7 By
S [ I A I S 15 97 TR o R E M T AR B
B B R A IAE TR FES Il RIS 2R 7 d )5, 58
Jit, TS0 1 T2 AR o [] AR A B AR B0 5 301 0 A
1.4 WEHYS )

U R T S R o I o3 i NN TN = 7
KA EATIRAL A IFAE FES 23 A1 St s e N
FET= 3% 3 bk il &4 A EE (arterial oxygen saturation,
Sa0,) \Pa0, Fl 48 & 45 £X (oxygenation index,OI) Hb |
PLT 4 5715 Harris P13 58 El5¢ R AR B Be I ¢ Y
(Hospital for Special Surgery Knee Score, HSS) | 3%
HEHE 5 BT P02 (American Orthopaedic Foot and
Ankle Society , AOFAS) - 43 | Ilfi IR ¥7 58 S I A& e (Ji&
e H I PER T BB K A ) 45 BORMEIOE o R
Harris 5§ 5C 19 D RE VT 20 AR 1 , £ 45 K L & 5 I RE
RATI L KOG S 4 AYERE, K3 100 73, 7593
T v 1O T DG T D BB A, SR FH IR DG HSS R4
b, BRI O T I RE TG SR LI SN, B
43 100 J3, 45 i85 e 150 B J 56 5 Dy Rl SR TR
KAT AOFAS o3 b ife , A0 55 PR  Z) fiE FIOGF 2 3 A4

A B, B4y 100 43, 459 4 8w 1 T B OC T T e
Gt RITIE 3 A Z A AT IR IR T SO B AL,
I RS R 58 42 0 2%, I VBB DG Y T B B M T fig
U WL LUK S BAT 5 A8 50, i R R AR el 3, 48 L
BRI 2N B R T RE R sz B, WL IR L 4048 3 25 4 5
TCR, i PRAE IR TC B S 505 8 M LR DG Y 4 B B
TRe W] 32 IR, JUL IR 4 ™ o 2 4
1.5 Siileeibss

fii FH SPSS 22.0 #4475 48 1143 T , AF 8% .Sa0,,
Pa0, O &5 5 it Rk DA Bl br il 25 (vs ) FRIR , 41 [0
FO 3R R Bl ST AR AR ¢ A 56, T A I O R R LA ¢
R0 5 P ) L T 2 R A M EORER X R A P<
0.05 h 25 A 5T E X
2 #R
2.1 — ka4

T BENFET- %N 2.82% (2/71), Xf R B
INFET %N 16.30%(15/92), MH2ZESA ST E X
(*=6.455,P=0.011), 163 HIf7{G &RV, B E
12~18(16.91£1.22) /1~ H o 4L B UL A8 b 78 T 1
J& 7 d () Sa0, .Pa0, il O1 ¥ 58 2 F+ & (P<0.05), H.
B4R T W5 7 d #9 Sa0,.Pa0, il OI HLi, 254
geitE L (P<0.05), WLk 2,
2.2 THiFi/E Hb & PLT {550

T WG w4l 8 & Hb PLT ¥ 8 % J7H & (P<
0.001), H #4H [a] Hb \PLT A Ltk 22 % 5 G i+ & L (P<
0.01), L3,
2.3 M BT DI RE VRS

P4 #1097 3 A H 5 i %15 Harris P43 %
T HSS $E4 B 5E Y AOFAS 4> L, 2 A 5
T2 L (P<0.05), HAH MIRYY 3 A H 5 & 54
WL TIRITHT(P<0.05), Wk 4 585 %6,
2.4 I IRIT R I K E IR

WBITIE 6 N, T4l R S A SR 8 & T
XFHRAH (P<0.05) L3 73097 )5 6 A, THd It &
i & A R AT X B4 (P<0.05) . L 8.

R2 WATHRETEFHELENEESSLERE THEE Sa0,.Pa0, 1 OI b5 (v+s)

Tab.2 Comparison of Sa0,,Pa0, and OI of two groups of patients with fat embolism syndrome associated with long shaft

fracture of lower limbs before and after intervention(x+s)

Sa0, /%

Pa0, /mmHg Ol

4 B

THiEr  FHUE7d ofi P T

FHiE7d ot PfH

R i) FHiETd  ofi P

THidl 69 81.35+3.31 95.06+1.70 5.139 <0.05 68.92+6.37 99.30+4.55 12.671 <0.001 191.30+13.35 370.58+23.50 20.430 <0.001

XpHRAl 77 82.07+3.25 90.77+2.21 4.035 <0.05 69.51+7.44 94.43+5.28

8.464 <0.001 190.87+13.50 331.69+25.29 15.156 <0.001

t{H 1.325
PAE 0.187

13.034 0.512
<0.001 0.609

5.936 0.193 9.591
<0.001 0.847

<0.001

TE :Sa0, Jg gl ik i, A AL, PaO, g Bl ik i 4023 s, O1 2y %A 45 45 44
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=3 WMATEKETEHHEEL FES 25T HaiE Hb & PLT EL & (v+s)
Tab.3 Comparison of Hb and PLT of two groups of patients with fat embolism syndrome associated with long shaft fracture

of lower limbs before and after intervention (x+s )

. Hb/ (g-L") PLT/(x10°- L)
415 15115k — — - _
Rl THiE7d il Pt T TRy THiE7d il P
il 69 84.90+5.84 124.53+4.94 12.956 <0.001 67.35+4.46 113.16+3.50 15.174 <0.001
Xt B4 77 85.21+£5.90 115.52+4.97 8.167 <0.001 68.02+4.51 110.92+4.58 8.464 <0.001
t {8 0.318 10.967 0.901 3.291
P 0.751 <0.001 0.369 <0.001

 :Hb M IfiL 402 11, PLT Jy ffi /M4

x4 MATEKETERHER FES BE ARE/E Harris 753 LL & (x+5)
Tab.4 Comparison of preoperative and postoperative Harris scores of two groups of patients with fat embolism syndrome

associated with long shaft fracture of lower limbs (x+s)

EAY

P e W T
HITET AP 3AH ofi P WICH RT3 off P ERIFHET W34 off P
FHIH 69 1325:239 2561318 8279 <0.001 10.26x243 22.93+3.74 6366 <0.001 12.75:2.96 18.19£3.67 7.508 <0.001
XM 77 14.12£2.53  24.79:2.19  7.181 <0.001 11.09£2.69 21.19£3.76 5.614 <0.001 1241%2.17 17.22+3.74 5744 <0.001

4 Bk

t{H 0.859 0.731 0.567 1.516 0.831 1.419
P1{i 0.928 0.737 0.856 0.011 0.834 0.031
am aﬁ?(ﬁ B ‘ Ay

HITHT RT3 A L1l PH EEAg] HIF3A4A LA PfH
THid 69 18.73+3.62 22.47+4.09 8.618 <0.001 43.26+5.11 77.23+7.65 12.598 <0.001
PR 77 18.81+4.33 20.17+4.58 6.516 <0.001 42.18+4.96 73.91+8.12 9.268 <0.001
15 0.491 1.421 0.812 2.535
P 0.56 0.013 0.716 0.012

xRS5 AATHKBTBINMEEL FES 2HAKF1/E HSS #F4 Lb % (x+s)
Tab.5 Comparison of preoperative and postoperative HSS scores of two groups of patients with fat embolism syndrome

associated with long shaft fracture of lower limbs (x+s)

LAY

PEI e sl
WIFET W 3AA o PHE WA AT 3AA o E PE WRSTHT WITF3AH E PIE
RE 69  17.12+2.61 22.16+4.35 7.552 <0.001 11.27+£5.19 18.59+4.92 8.927 <0.001 8.21+2.49 14.67+5.14 4.733 0.017
X B2 77 16.85+2.18 20.43+5.96 6.234 <0.001 10.67+4.71 17.52+4.69 7.486 <0.001 7.33+3.51 13.17+4.87 3.118 0.022

51 %%

[E(E] 0.854 0.733 0.751 1.218 0.89 1.142
P14 0.956 0.823 0.764 0.025 0.799 0.022
ZiL TR ‘ i ‘ B
WITE WIF3 A i P WITHT I3 AA i P
+ i 69 5.47£3.29 8.15+4.96 5.564 <0.001 49.12+6.17 78.21+8.30 12.756 <0.001
X R A 77 4.66+3.68 7.10+£3.39 4.714 0.014 48.56+5.96 75.35+7.98 10.573 <0.001
L 0.775 1.264 0.917 2.121
P14 0.856 0.029 0.659 0.015
3 itig T I A 24 B T 400 B A O 9 A A L YA B

FES BRitldl AL e, HalE2A 3 Mis sl k™ RS a ML R BL w BER A
B o — 2B T 5 QI R A8 P e e TR BRI Bk A, SO0 0 v % R I L JBE TR B 5 1B AR 0 Iy i 3
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x6 MATHKETENHEEL FES 2EARBIE AOFAS ¥4 Lb 3 (x+s5)
Tab.6 Comparison of preoperative and postoperative AOFAS scores of two groups of patients with fat embolism syndrome
associated with long shaft fracture of lower limbs (x+s) )
PN )
N i g
4L % A ——— ———
AT RIT3 A t{H PH TRIT T RT3 A tfE PH
T4l 69 20.21+5.56 33.96+7.71 9.309 <0.001 25.69+5.18 35.61+5.71 10.692 <0.001
paplisEiN 77 21.59+6.23 30.27+6.15 8.524 <0.001 26.53+6.29 33.81+6.24 8.553 <0.001
1 0.816 1.057 0.783 1.143
P1y 0.743 0.033 0.516 0.021
o e gy
2H 5 1%k R - - - S - - -
677 HI7 34 A L Pif 1697 Tl HI7 34 A L Pt
T4l 69 5.10+1.59 8.17+1.56 9.197 <0.001 45.67+8.19 80.25+7.80 9.396 <0.001
X B AL 77 5.18+1.61 7.06+2.07 8.316 <0.001 44.31+£8.27 77.39£7.91 5.614 <0.001
1 0.708 1.511 0.527 3.196
P1E 0.402 0.04 0.604 <0.001

x7 MATHEKBTEHHFLFES EEKTHEO61 A
Ilfs PR 77 3 bE BB
Tab.7 Comparison of clinical efficacy of two groups of
patients with fat embolism syndrome associated with long
shaft fracture of lower limbs at 6 months after operation

A )
4151 kS B3 B T3
T 69 38 29 2
it B2 77 25 42 10
X1 4.194
PAH 0.041

®8 MATHEKETFERHXFES BERITREO61TA
HEERELR
Tab.8 Comparison of the incidence of complications of two
groups of patients with fat embolism syndrome associated
with long shaft fracture of lower limbs at 6 months after

operation
AL ]
251 % R JESPAR CE 17K TR N P37 {3 91k
T 69 2 1 0
Xf B 77 8 4 1
Pkt 4.747
Py 0.029

- BN Uy e 2 SR A LR o B TR AR
YRR W5 2E A MRG0 R 48, B4 B £ i 8 i AL
EU G U AR N AN TN B R o = N =Y TR 2
LI 200 25 SR AR R R L i 1D T e i, TR Il S i
JUike o ML ROATE B0 28 S8 1) T 5 s i A 2 0 il Ko
PesF T 2, 100 i 2L TS 7 i #5862 i 4
AKRAGEFS , BT 52 T 6 40 0L 5l S0k A il
i Jk 2 2 T S TR U A 2, AT 5] A R I T

M4 IR A — R FAER , B FES™', DCO %1 nJ #i%
R B2 s /) 4 % R A ) AR BRI L, B AIG FES AH 56
I RAE KB AET R . A BE H 2018 4% 1 H - iR A
DCO R Z 5, Be AL T- 2 R 561 16.30% , B &2
2.82%(P<0.05), #HMEAE " malxt T ik FAR &
I % A T AR M DCO SEms 5 T #im 2+
AR E)E DCO Hemg HEF7T X} b, 45 5 % BLAT & BoE A7
RRERTIEE. TS TEIE Sl 5%
TN 2 R e B IR T, AR BRIh AE R MLAARAT
I REZREL™ &, — R I R AR R v 7 A
1MLy i B i = AR, BB 7R BB A e v A PE T KUK o

AR Sg DCO g s, FRKE TEI k%
FES # # Sa0,.Pa0,.01 Hb PLT & % o 3% (P<
0.001) 3677 5 8 ¢4 Harris P43 (595 HSS
PRIy BT AOFAS 145 B &2 2l 35 (P<0.05) , Il IR
SARCE R ERE (97.10% vs 87.01%) , 3 K AE B Kk
AR g FEAIR (4.35% vs 16.88%) o F {1 Pl b BRAR
T R S A e M B R R e A R
X B AT St A R SR SR AN SR Bl AT A AL
Bl 1k 0 i RS2 LA 2R R 48 . ISLIER 26 9A
Shy, R B AT B, T A s ) R LR
AU AL, B 1 FES 5515 i 5, 45 501 4= fr AR FR
FE Z 5 FRATHA M T ARAUAT LA K & &
LA AW 12 T E T T R R R R ek 2> T AR B
Pr o (4, ok e FES 52 % o &2 5 B B A YR i I 4
ER 1) A R o8~ DA TR 017 R N 1104 N N B 8
P A5 20 I 1 ) RE A, P L A 9 P A R
PG A IERR PR, AT AT BT 6495 1k K T8 I 1L 25
WINTE FES™, FES 5 &5 T i g 2R L
UKAS L BRI R B0 A 3k T A e A B K
FES (258 T 90 £ 84 3 Fl, M ZE K Al 400 14 1l
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AT TR IC , DB M 7K i 858 9 R S I 5 S A AT B9 A T sk

SR 0 07 e 3 ik 20T I 0, P SR RSP P, AR o

LB A0 ML AE B SE T, R AE S N T B R Sa0, .

Pa0, 01 7K, B3 FES 4R 5 410 JIK T v 400 <] s 10y T

T Ak, DT e ARG 30 729 A 07 1R A 1o B B 8 M T R

WrBe, AEAIANEF-AS, B R S8 AE SN 2

iR FES I RAERIE R 7 d J5 , FENEASE TR A IE

WG K B A v W SN S TR A2 R

KA, X St T 1k TR, A R] A 20kE G R

JG 2 K FES G FES Frsim A R 457
25 1, DCO S A7 B T F&AR T K T8 I b

& FES B# BENFET- A A BR FES SERAF- 53 4R 1y

PRAE T Sy 0399 5 A T AR 4 JBCIRE ) A 2, e IR 1 Tt

ROR B3 ARG R T UET I

5% 3k
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