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Abstract

Postoperative patients with intertrochanteric fractures (IFF) in the elderly are prone to develop
muscle interstitial venous thrombosis (MCVT) in the lower leg. Currently, there is still a lack of sim-
ple and sensitive early warning tools. Recent studies have proposed that by combining neutrophils,
lymphocytes, monocytes and platelets in routine blood tests, composite indicators such as systemic
inflammatory response index (SIRI), systemic immune-inflammation index (SII), neutrophil-to-lym-
phocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), and monocyte-to-lymphocyte ratio (MLR)
can be obtained. These indicators simultaneously reflect the inflammatory and coagulation activa-
tion states and play a key predictive role in the “immune-thrombosis” process after fractures. Com-
posite inflammatory indicators based on inflammatory markers are expected to become effective
indicators for assessing the risk of MCVT after IFF surgery, which is of practical significance for ac-
curately evaluating the condition, identifying thrombosis risks, and improving prognosis.
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1. 5|

Ji% B FH % 1) B 37 (Intertrochanteric Fracture of Femur, IFF)/2 8 & A H SR 2 /N /K L E R E
1o IFF EFEFFE R BEEZ . BENaez, FARAGMGFIA S ENR S 28 H BO Sk e i 2E
fi:(Venous Thromboembolism, VTE) 1% &1 fa A JWLIATER Bk 4% (Muscular Calf Vein Thrombosis, MCVT)
FERAET/NBILE] EF BN IO e, TR K I 4% T i (Deep Vein Thrombosis, DVT) [ —F28%, VTE 4
67 DVT FfiARZE . BT, Rl ss EXEdr, MUZRME SRR, BE—IRRIZNAES
PEGIN AT, IXF0 6455 2= ik el 24 ) 4 B 90E [ N 25 5 4iE (Systemic Inflammatory Response Syndrome,
SIRS), #IMEIGREML RS, 2 MCVT KUK SURITH R[]0 I PR 24 B R RS P04 2 475 s B KPR .
LG AR ER) D-— RARLEH R MCVT A B0 E, HEMMIZ MCVT FTNEAR. IR
B VPG R, i Caprini ¥4y, BRI V2, (HIEBE B ML A P I N 7 THAF TR SR BRPE[2]
I, EARED) R E—MREA . 5 TR BEOE a4 S i 8 1A P 2 hE 5 % R A . AT 50 s T 48
RERIPTSE T H, DLVRANIA FBUAE o (05 BRI 2 Bir (b B sk ks & 0 H . KARLK, &
AT R B P R B L bR A A B — I R RO SO S RS RCREAR DG . SR, WL (s B AR B
R AR RIS, B AR R AR X BE S 5 S VR AT SR IR — AR, E LIRS HERE 22 (R K -
LR SO - SN 2 [ Al TR AR, HE T ML S IS HAT A N 25 RAEFRFF,
Y AN 5] Ty R 1) G 728 200 M SR (o PERE A AR AR S 00 s A A ) D 5 08 S ARt I 85 170 A D P f /DN A g
ITERL, WNTTTRENS B 4 10 2 N 4 B 028 RAEIRAS[3] [4], X IFF 955 AR JG MCVT JRUG: T B A 8 B .
KRLERWRET ANE A RIETEIR: &5 %0E R N F5 2L (Systemic Inflammation Response Index, SIRI). 4=
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By 0% i TR B (Systemic Immune-Inflammation Index, S #4452 ff /3K B 48 i EL A& (Neutrophil-to-Lym-
phocyte Ratio, NLR). IfL/]Nii/7bk B2 4 At LL 4% (Platelet-to-Lymphocyte Ratio, PLR). S4% 2 ffa /it B 4 A HE 4
(Monocyte-to-Lymphocyte Ratio, MLR), 5 7£ 54t M1l B iR iX oK B & RAETR bR E X TR M HA
Vs S IFERLEERL b, B AP e AN IE T A I B R B TR TR S MCVT XU T T ) BEAR A
AR FOESE . WRRA SRR, JFREHEARRM T SNAT R, NIGKREITY IFF BEAE#T
MCVT JXURG Tl $2 it 2%
2. EERIERKES MCVT
2.1. MR

FEGE RV N K AR A A LA Virchow — B30 MR . (U8 P R 4540 R0 T i IR 75
HIEFERKI, RIS BV RNEA R E MRS, —ERELH, BT “REiiie” X—)
&[5 BRI, TERGEOT0 B PR (W E ) BRSO AR R R B AN AN R R 4 1M A
FigE, BHR—FHERMERG EFMBIENLE, B ERA T R A4 05540 9 7715520 BR 1 72
R, Bk A AR 6]. X — R0 S 5 R S R S AT MR . SRR S IRE TR,
PR 2 e R B A S 2 P A A, AR L A B AT T R e R T 1 R 4 i 477547 I (Nleutrophil Extracellu-
lar Traps, NETs)Kfift & MA2[7]. NETs /LA H & DNA AES, MEHAEA. il S (MPO)SE £ f
HEMPPIRES A, R BRI A LR, IR 9Bl 7 BOE S it &, e RE S HEILT
YIEMFEE[6] [8]. PEIH B AL A MO WIS 5, 2 s IS 4R F-[9] (Tissue Factor, TF), X2 i 8 /Mg
BRI IR Sy “TFR” o XU TR I SAZ A0 M sl L AT AR IO fokE, RERETE LA P B el R 47 4 B
HIAER[10]. BEAb, VoA e SR A 20 P J sk R F iR A BB R F--ac (Tumor Necrosis Factor-a, TNF-a). 11 -
6 (Interleukin-6, IL-6) <540 M P51, 1t — P NI SRE SSE,  FHAREE A B 40 M D BERRAG[11] . &AL IR IfiL/NRCAS
PUREIE AR AR, I8 R PEFRE ST 5h R, s G, TR a4 -
INBCREER, EABORSE E IR R BEEE[12]. Rk, BT 6/ MCVT, AR 2 —3mdeihis Kk
. DA PERIAIAR . BAAZ AN AT MO O “ B AR KR

22. EARMERIFSMETEHXR

2.2.1. S #1 SIRI 5m#EREIXFH

SI A SIRI 2 “HfEilife” RERAE. RAMMMEEAI. SH PR AR MM x
PERLAN AT AR AT, BE T R AR = KA MR (REE) TR I AR(NETS 55 285E) Fl
MREAN (I SIRI T ARO[ PR T x SAZAN T Bk AN T 4], BT IR
S R AR RN A M (HP PR L P AN AR AN A B W (RS . IR, SN SIRI R TR, HEREESS
G AR T G % Co 0 IR A K S AR Bl 01, TS A2 0t A1 T bR S 0 A A X 3K

2.2.2.NLR Em#ERNXFR

NLR [R5 A RO R A T HE bk R 4i T H 4, S PR 4 2 5 NETs JE . NLR (2
JEIF v A BTG S RO R . S AR LR, X 5 R K BRI =2 0L
NETs M2 V1A [13]. HEHT /5 NETs -5 NLR FIAH S 0 R 7E SE R 70 i E 52
2.2.3.PLR 5M#F AN AXR

PLR [R5 A 2O/ NR T Bk A0 T 2], SOBE /NG PR 8 RETBOR S T EEAE T - PLR 17 ™y
BT NCE B IR A T O E A . /NI R RSN B T T AR T R R R . 7R
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REFRFE TR, AL/ 0 FRURR ELA 2 S B I Bk B I ) S B — PR [14] [15] PLR T, &
WRAE R BEME R /MO R, D4l 7 ik E i )& .

2.24. MLR 5miERNX<FE

MLR FH8 20 2O [ A0 St M5, SCTBE S AT 5 (B IR Bh 5 08 0k S . A%
I W A R L2 R P (TR SR Bk, 2 SBR[ 558 [ 16]. MLR [TH, TR T34 TF [
BAIEAN L, BUREINEMER IR R T S . b, At S 5 5 S 415 5 RS M &
TR, HFAEHI MLR THis il RS TR — FOE AR A A RE HOR AR IRAS[17].

3. SARIEHFEETN MCVT BIGKFZFUERE
3.1 WM FME

SHTEHA AR, SR B sR i 1. AHFFLH SHEONBSL TR 7, T — BSR4
BT TR T VPG AR P B RS VTE IR . YIlZR4H AUC {E: 0.648, 5iE4H AUC {H: 0.545
[3]. A Z TN S 5 oA XU PR R A s TS Y, A (R A A T A e [2] [4]. AT, HAFETEAR S MIE
W, — DR, EaBOC BERoREFE T, RAT S 5ARJE DVT JF 70535 CHK[18]. X Fh 2
FRTREVR TR TN 2 midi R EG T T iE A

SIRI FGI BRI JG MCVT FHEHEA 2 G W 5 K IAHT SIRI > 3.25 Tl AR 17 B e AR J5 2k DVT
) AUC iy 0.824 [19]. HWA WA E AR K SIRI K5 AN TH T EHA)E Atk DVT ERAET
%[18].

NLR 1ERBF ) 2 ffabr, NLR O 2 Dot TiEst s VTE XSG, H AUC A7 BNE
0.47~0.893[20]. fEEHEMHMIE F T, RETHARE FIAR NLR SRIFH &, R ZL SR B R & .
FE—TE S SR ZE MR 70, NLR BELH RPN E, 3 AUC {14 0.893 [21]. Seo %5 AT
FORIARHTP A A NLR > 1.90 Tl 4 015 B R J5 VTE (1) AUC B 737907 0.589 [22]. — 355 T NLR
T 2k VTE 220k HC A AUC 1828 0.67 (95% & 15 [X 8] 0.60~0.75) [23]. 1H Fuentes %5 A
E—TE T2 VTE BB, i) AUC {E 0.47 [24].

PLR X} VTE A —E ME, 1H PLR 1) AUC EAEAR R AR sk, fFRMEE], e ha
PEVTE R, HPLR KPR TR VTE ABE[23]. — T3k 3 B8 AR5 VTE R 1B 7t i
2 ARHFT PLR Titill VTE 1) AUC {5 0.90. — I8 T4 017 E#A A5 DVT ARHET PLR ¥ AUC 24 0.513,
ARJG PLR ) AUC /5 0.561 [25].

MLR FlllEFRIAR G MCVT UME R FLIESE ook /b . BARHAE W E 5EE A ¢, (HHIER
TOUIN R e 14 BE 22 v o B AT T S E

MCV/T [ TR B RO T 57 SR ms A DVT S VTE FEIEEIESE , S Z T MCVT i 52 147 5 M I R AT
. MAEWAEXH, BEHE SRR, HIARETT M. 20 AEZEESTTHER, 4
SIl. NLR. PLR Z5¥E bR RN A NAES, S A A e B0 HE B8 53R X b S T A B0 F0 B8 3 1) AUC {E[2] [3] -
3.2. HIMAEIEFRTUNMEERN R RIEER
321 MRAHNER

HRRFARUKCTTEIR) G MCVT KIS REH =, H 2 H0 7R X 40 FAREAN RIEFRAR 00 o
e £ RIS M SO SR 2k 6 RAETR AR, S ECEIMEIE RS . AR 5T R DU A5 NLR 235 v T e
At (1H: 3.16 vs 1.87, P <0.001) [26]. & Ffguif rh ki 4u i S Rt 3G =, NLR RES M TR BE[27].
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32.2. BREXE®NGE
CWibrEZE R N IBER KN AT i 5 (ascending phlebography of the lower limbs, APG), & MCVT 2
) “abrdt” , RS Al ERAEBEERIEN, R MCVT ZW ik 2§k, m MCVT it
RZBAEH RGN R, FEREZ. ATTHRE 2% AE 2 MCVT J§i2%4 8% [28].
TR : ST LAAR G 30 KA AL, ZIEMH MCVT (ARG 90 K), ARAR K3 KUK o

3.3. KRB s A IEEEIR I

HHTC T 2 & RIEN 5 MARAHOCHER 7 2 N RIBEBEIL, R 2 A AR T B 2K T 5 AR T
KA. BCHEMEMAAT . RJFE 1. 3 REGRIETEIR. RJFHE 3 RGBT E 0. i FARNM
BPE SRR R0, FLRLT AR T B VS o R AR TR 1 AU NS IS AR S5 28 7 RE A RAEF T, LA
AR B MCVT.

3.4. BRATUMME

W — M ERAEAEYREY S A ARG AR RS R R A &, 5 220 &8 T A (n 51 42 B0 7 &
8t), FEVRE TR E . HESDIG R EE AL LR TT A . S0 SIS Caprini ¥4 RS2 4% 25\ B i 1) ] B
AHEE G R I PN LRI, LTI Z AR B B 4 J5 2 VTE K, AUC 58 0.949 [2], 3 T B —f8 45 T
MzkEe. ABFFARESRE. NLR 1 SI X =T8S, M T — A FIZ B TEAL, T 1002 4 5
TIAE I R E AR R A DVT X, HIZR41 AUC {H: 0.862, HiE41l AUC {H: 0.767 [4]. HLARIXLLfH
TUTE [l i P B AP AR R A AN E, REfI R A K. 2 OIS TEIE. thoh, B
VA BT B RI0 IR B 2 T 52 & 2ORE R 17K 748 5 1 AR TRy SRms AL T AR TiBi 77 2. BRlitk, g ix s
R TIOAS Y 22 4 A 3 A A BIIG R TARGAR S, R AR LA Z A 1 B 78 2 5

4. ING

FET I F AR A JRER PR, JCHSE SIATSIRL, RZEBRE MRS ARG MCVT KR E
e —ANERKR . S5 R TR X EIRFR O EAMUAE T IR B ae 7y, AT SN “Hk
A" XAy R, B E AR %% S AR EAER, NPT TEATAT — 5K B2 B b SR 21
ZEE AR A S Im R SEE A A . AR WP R, RS BYEFE TR FR (M0 ST, R
RRe ] Bt T A AL S 94 PR (20 NLR PLR).

5 H PR X e i bn o RN T I PR S AT THI G v 2 Bk, B BT S K IBRAS R 6 = 0 —brifE. 5T
I B AR R IS T, ST T4 A — . AFRFFENTE . 12 Wi 8% FH 28 AU [A) 7 40 ) B
SEEWHERNZES, X ERE TIEFENRET I RFEAY, [RANRAE S RIERR SIS E
WHLIT S MCVT KRR R E A RIEFRAR ST 4 SRS ik, KAk 2 52 1) HoAh A7 55 1 T
Yoo Biltn, RJGFHFRBEGe. BYEMRESE, #a B wm b R g Mg ST, TR i
e PR PR S T o I R I FH IS A 2B P R B X VR A TR 3 . H AT K 2 M 5SS S st s /R
AP [ A S 9T, 5 BT . REARE ORI RTHEYE . 2 rht PAB I S0 R B AL T ) PR ARG IE I 2
EHE -
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