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HE. (B8] P 2EEERE I EFE A T BRI (deep vein thrombosis, DVT) AYfGKIRZE, 7 Bk, 55
G RTUH DVT ARG . [FiE] BT AR 2015 4F 8 H—2021 4F 9 A WG M EAESER Bk 384 Bl EIRR R . %
R/ RAMBE, 534 DVT 4AF1HE DVT 41, SRAFEEMEZEE 5 1 TR DVT WfEmmH R, oy Bz, Xﬂﬁﬂ?”xﬁzﬁm
P, [ER] 384 i, BEIARWIILEA TR DVT 67 fi (17.5% ). SRR LA, MAFER . Mot B2
Pris) . ASA 439 . ZAhEABENE . EE DRSS Py . SIFPNERER . TR . REE ) UL R A BRI Hb
HCT. WBC. PLT. Alb, £[4Ef )5, D-D. PT. PO2 Y2242 L (P<0.05). 5E DVT ZHAHLL, DVT 48 AR H
SEREI A . BIPRERCE=3 R F LB AT S . FREEER . R lifiEE L . APTT 5K, 27865
TR (P<0.05). 2R IGBEEIHAP R FARMIM (OR=2.565, P<0.001). &IfiEiE=3 i (OR=1.880, P=
0.031) . ARHETFHFRFMHAE (OR=1.110, P<0.001) &M TFAMI T B DVT &AW fE R R . 5 T2 5 B IHEE RS 0T I
DVT i 75 FE MR 5 82.8%, I B A 0.319, HURE R 71.6%, Fi5tEE R 60.3%; ROC ik FHiF N 0.705. [4it] ARl
SRR . IR . A =3 APV ERER S BRI T DVT KA RIS fER 2R . DVT BRI Bl 16 ACHI W7 1 #4
B KU B AT

KW BAEN, B EIT, TRGREIKnRE, AR, wrf
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Factors related to deep vein thrombosis of lower extremity in perioperative period of hip fractures // ZHANG Li—chao, SU
Peng, ZHANG Ru—yi, YUN Cai. Department of Orthopedics, Shijingshan Teaching Hospital, Capital Medical University, Beijing 100043, Chi-
na

Abstract: [Objective] To explore the risk factors of deep vein thrombosis (DVT) in the perioperative period of hip fractures in the el-
derly, and to establish a prediction model to guide clinical prediction of DVT. [Methods] A retrospective study was conducted on 384 elder-
ly patients who received surgical treatment for hip fractures in our hospital from August 2015 to September 2021. According to the occur-
rence of thrombosis, the patients were divided into DVT group and non—=DVT group. Univariate and multivariate analysis were performed to
identify the risk factors of DVT in lower extremities, and establish the prediction model and evaluate the efficiency of the model. [ Results]
Among 384 patients, 67 cases (17.5%) developed lower extremity DVT in the perioperative period. In term of univariate comparison, there
were no significant differences in terms of age, sex, fracture type, fracture side, ASA grade, time elapsed between the injury and surgery,
whether oral anticoagulant, antithrombotic drugs, underlying medical disease, surgical procedure and anesthesia, as well as Hb, HCT,
WBC, PLT, fibrinogen, D—dimer, PT and PO2 measured on admission between the two groups (P>0.05) . However, the DVT group had sig-
nificantly longer waiting time before surgery, =3 types of comorbidities, higher proportion of blood transfusion and combined fractures, lon-
ger operation time, more intraoperative blood loss, and longer APTT than the non—DVT group (P<0.05) . As results of multivariate binary lo-
gistic regression analysis, perioperative blood transfusion (OR=2.565, P<0.001) , number of comorbidities =3 (OR=1.880, P=0.031) , longer
preoperative waiting time (OR=1.110, P<0.001) were the independent risk factors for perioperative DVT of lower extremity. The accuracy of
lower extremity DVT prediction equation based on logistic regression results was of 82.8%, with the critical cutoff value of 0.319, the sensi-
tivity of 71.6%, the specificity of 60.3%, and the area under the ROC curve of 0.705. [Conclusion] Longer preoperative waiting time, peri-
operative blood transfusion and =3 kinds of underling medical diseases are the independent risk factors for perioperative DVT of lower ex-

tremities. In addition, this DVT prediction model is helpful to judge the risk of thrombosis and prevent it in advance.
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BEH TR LB LA ERAL, EAF B TBiAATE
HITH R A RBAE T, b, St eoh ™
R —F2ERY, IR MBI R . AT R
gy, BB rEEr. Raf T Edr, B
TP E AT ARG, IFHEBURRFA,
i 22 E AAOS #5 B M2 3R [ 2 4F 0 B 4 L K3t
WL HHUAE 48 h NSEILTAR, XTI AL AR
AT BCR N E , B B SOR F G T B ik,
XF TR HIRE R AT, T B EATREN . BESMEE R
A, ARUERL, AT R N AT RN
FEREI TR R KIS (deep vein thrombosis,
DVT) 2GR A4 IR BH N WA IT AAE, A2
Sl R8Ik %€ (pulmonary embolism, PE) X Ifil#2)F
W5 25 A AiE - (post—thrombotic syndrome, PTS) , g %
AT, R SESET, B, WX R
DVT SRR i B AT & o 254 R A [l st g
% BEIFST 2015 4F 8 H—2021 4F 9 Adbatilifstil
BB B RHOR I AEBTRE T (BB SUEYT . BeE T
TIVEYT . BTN ET) 3k 384 A Ih R BT
kB RITEIAMI R B DVT ZAEM RN Z, XF DVT
18 f B DS 2R R AT 20 A AT B T 90 DVT, ANE AT L
HEFTBERATT S, 1T EL AT U A RO B R A #e
Sehilto

| AMETE

1.1 A SHEBR R

PIAFRAE: (1) 4EIB>60 % . 12 Wk BE i
Ir. BeEHFuEdr. ke Nadr; (2) HeE
Ir. 1T FERIGIT; (3) WFISERTFARIEHBE; (4) T
Hh I AU B e 2

HEBRFRUE: (1) 4EIR<60 %5 (2) PRI A
TR (3) WHEEEYT; (4) BRIHEEYT; (5)
FEEF . B IIREAN 4, EEIN D RE S H o PR T Ak
S (6) fAEHMATFAREER,
1.2 —ewekt

[IEPE ST ARBE 2015 4F 8 H—2021 4% 9 A tiA
() AR BT 384 IR PG R WERL, JLr B 110
W, 274 4], i (79.028.6) % . BIFHNE: R
K IR 234 1, s 121 #], O DIREA 4 19
B, 2 BOBELRAG 121 4] . WRIBPERGEESE 121 471, 1280
il 12 9, ARBFFEARIE BEfe P Z By 2 dtb e (A fe o Rl

F5 2018-09 %), BT A SRR R
1.3 PRI

ARG A 250 R AR BT IR BRI A DL b 5Enl
TR T e SR PR A 5 B2 2 25 D ET I T E A
BFERNPARESIUR B, MEEAETT, BT EIE
PR ST 3 Bes DInEIRET, R A =M EE =M
WE . B BB SUETARIEAERS . BRSO, TE3h
AE 7 45 R 3R TR B A 0GB R, SR e
7, RS Harding ARS8 ATRGA , 1788 M
FIBCE M A 4 . ARLREE PR -4 R TP e 0O SR A2
BENETNEEAR : BFPRMLTESIR L, S0 FH
BEASYITEA A, JHBEIR AL S, THES
AR B PR RS IS K F5T, IFIAT AL SR
BT B o sZ BURET o

RAE CRI0BRHEE TR IK AP U A 51577
R o, RATMAR R FEfE R PE A (RAPT)
PO IR ZE KR A T RE VA, Pt =, 4
T FHF R FES (0.4 ml, 1%K/d) FEAT25%)
s, RIS AR AR o e LR T A b R
P EASE 35d 7
L4 PHHH RS

IR BE —MRPTRE, WIRER . M BirR
BT . ASA rg. 2B 24
BFARME ARATRS O RSUEES ST BIFN
Blemfi ol (R . wos . DIIREAR 4. 2 Ak
PRI WRIDEMGREZE | AR RN . SIFERR) , 26
GIFET. S RPN, TR T
AR AR BRI

1R M Bk A, DVT @A 2 WibsifE (1)
FRDKE EABEICH] s (2) B N M AR [T s e [l 7
(3) ke Beifbk N o8 2 J0 i 5 5 SO PR & b & il it
Gy (4) BKih 23 8 s T it s A a1
A6 7% DVT 43 b ge il | F I BURE A8

Krosde b, AHEABER ML (hemoglobin,
Hb) . T 48 8 & 1  (hematocrit, HCT) . il /) #
(platelet, PLT) . FH# 1 (albumin, ALb) . £F 48
5 (fibrinogen, Fib). D-—%{K (D-dimer, DD). 1%
Ak 3 43 BE 1015 [ B (8] (active partial thromboplastin
time, APTT) . #E Il B J5H (8] (prothrombin time, PT) |
43 (partial pressure of oxygen, PO,) Z548F5 .
15 GeiteEirik

I3 SPSS 26.0 43 Bt 4 Xt Bt dE AT GE 27 0%
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Bro THEBIRLL & £ 3R, PORMEIES MG, M4
(] AR P ST AR AS ¢ K25, 2H PN PR IS [ A Bk
BCXT THES s PERHEARIES AR, R BRI
HECFORER o K96 58 Fisher KBRS . ZE9000RIH
21 He R H Mann—whitney UK. DTS &4 DVT
o O AR R, HABK R Y A&, 1T2HER
ZouE R BIE S, #a BB, i ROC Hh4R
X TR ASE Y AR REHEAT IV E o P<0.05 25 S+ A Ge it

2 # R

2.1 FIARW DVT KATEN

384 14 B B R WL 67 ) & 4 F i DVT, &
17.4%; Hr, Rujkd: -~ 33/384 (8.6%), flffhiH
JeA 4/33 (12.1%), JEFEIAY 26/33 (78.8%), 1A
3/33 (9.1%); PRl 28/33 (84.9%), KUKy 5/33
(152%) ; KHEBTHNARAT (3.124.3) do AF kA
T DVT b 34/384 (8.9% ), 40 4% v s Kl 6/34
(17.7% ) , J Bl & 26/34 (76.5% ) , R4 M 2/34
(5.9% ) ; B 20/34 (58.8% ), RUAM 14 5] 14/34
(41.2%); RAEMTE ARG (10.327.4) do T DVT
BE AR EAR ST ARSI 10 4], SERSOm
HwH 370, W 20 4,

22 REEATH DVT (RAI0NH &

W HR 5 AT R 25 LA A R ISR 1., R/ R A
Mg, 43k DVT ZHA1E DVT 4, WLHAERS . 5
B CEYTIEAL BT ASA 43S, Z R AR
], R ERPUEE . buiegiy . GIFMENER . T
A R L & A BERT Hb, HCT. WBC,
PLT,. Alb, £F4E%EHJE . D-D. PT, PO2 [y 51y
TegiiteEE X (P<0.05). 534E DVT 4146, DVT 41
BE AR | GIFRERE=3 Fh . Hif e
B A IEEYT A R R . TR IR . AR i o
WX APTT BfE K, ZSWASITFEX (P<
0.05).

2.3 N DVT AN Z H R Z 8 B 58T

PUEAR KA T DVT /) A8 AR i, H:
MR R H AR, 2R @ R Hras 5 0%
2. Z5REW . BIARMHE M (OR=2.565, P<0.001) .
EIFREBCERE=3 F (OR=1.880, P=0.031). ARFi%5H
A (OR=1.110, P<0.001) J& [T AW FE DVT
KA ST fERN R
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*®1 DVITASIEDVTI AETEZE (x+s) S
B DVT 41 4E DVT 41
Ei=2n P{H
(n=67) (n=317)
iy (F, Txs) 80.2+8.0 78.8+8.7 0.207
M (B, Fi) 22/45 88/229  0.404
BT IEA (5], R SR R
28/39 151/166  0.384
)
Y 24 34/33 166/151  0.809
ASASY (i, 1. T/
28/39 166/151  0.116
m. v)
ZUiEABERE (d, % +s) 2.0+3.4 1.3+3.0  0.080
ZOIEFAREE (d, x+s) 8.426.4 5.8+3.7 <0.001
FIRBLSEE . itz
21/46 92/225  0.705
Y, JRAR)
G NRRER
LT (], J2/45) 44/23 190/127 0.382
S (], SR/ 26/41 95/222  0.157
DINREARA (], /1) 6/61 13/304  0.096
2 AU (], ) 25/42 96/221  0.260
WRIHPERGIEZE (f], J2/45) 22/45 92/225  0.535
PR (], 2/75) 3/64 14/303  0.982
GItREEE (],
39/28 231/86  0.017
<3 fh/=3 F)
i (B, /A 30/37 78/239 <0.001
AIEIT (F, ) 7/60 14/303  0.049
FAI = (i, %
. N 28/39 144/173  0.587
T N [ )
FARIFK (min, x+s) 111.7£50.6 97.3+35.5  0.006
A (ml, +s) 259.0+166.7  216.3x140.7  0.030
BRI (], AR/
" 52/15 241/76  0.781
HEAE )
NSRS et
Hb (g/L, x+s) 119.0+19.0 116.9+16.8  0.360
HCT (%, x+s) 35.3+6.0 35.1£5.0 0.750
WBC (10°%/L, #=s) 9.8+3.7 10.1+3.4  0.580
PLT (10%L, #%zs) 190.7+60.7 192.5+62.3  0.834
Alb (g/L, ) 4274273 39.6+4.3  0.058
Fib (mg/dl, xs) 340.1+100.2  324.8+188.1 0.518
22172.8+ 20 862.3+
D-dimmer (pg/L, X +s) 0.608
2075.5 18540.8
APTT (s, ) 27.9+5.3 20.3+49 0.041
PT (s, #s) 13.0+2.3 12.7+¢1.5  0.153
PO, (mmHg, Z+s) 80.4422.5 76.4+18.5 0.187
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*2 THEDVIMEZERZITEEEBESHER

FSES B1H PR Wald {4 P1E OR {8 95%CI -[R 95%CI T KR
ZA B F AR 0.104 0.028 13.605 <0.001 1.110 1.050 1.173
i 0.942 0.290 10.543 <0.001 2.565 1.453 4.529
=3 FNEHER 0.631 0.293 4.648 0.031 1.880 1.059 3.338

2.4 R DVT BN 5 R A ST 5 ROC HiZk#r

R o 4R A Z5 5, #EN7 DVT Fi 7 f2
Hg: P=1/1+exp— (=1.242+0.104x32 }j 2 T AR W 6] +
0.942 X% IfL+0.631 x4 If-=3 Fh A RMEHT ) . DVT Fi
77 FE Z B0 4 B PE Omnibus #8565 0 +°=30.750, P<
0.001, A&t E X, &R ITKREBEARL (=
7.633, P=0.470), HFRIHAHEESI N 82.8%,

TR DVT F0 5 F 5 =B BRI 2 1 ROC M2k
WL, By A B AUC A 0.705, 95%CI
(0.640~0.769) , KT H A4 LI A5 bR, FeAE I 5
{HM 0319, HURIE N 71.6%, 5N 60.3%.

ROCHiI%
1.0 b B 2% ke IR
— BZEEFR
2 Bl ()
0.8 — BEsm
— EHEHE
—— T 5=
0.6 B
il
)
]%0.4
0.2

%80 0.2 0.4 06 08 1.0
1 B

K1 RS DVT By 25 i P = i ROC ik

3 it it

N DVT J& AR B 3T 098 WO &, AR
SCHRIRGE , R AERA N 11.1%~32.8% ', R
FREKERIG EZA R RSER R, (A FF AR A
HI R A LB SRR, ARFTSE R BR AR ER A
MBATHEERIT , (HEIARM R AR mIk 17.4%, H
ARG KA TR DVT 33 #i, RJ5 &4 F i DVT 34
B, ARG &L DVT #8ARAG ; XF T2 8,
AR U B R RZ, Rar. RJE 5550 &
78.8% . 76.5% , &AM B U H T BB AR
WAEF TGEE 75 BHIZT, DR 2 T J DVT B AIRA
MR, Chen " IR IRIARE 2R B B EL A (] B Hr R

J& TR DVT 0 % AR ml RERAKAY, JF FLEIARI DVT
HKA F B JE A, R AR J5 505 5 86.6% il
90.6%.

FR A BB A 1 SCRR R I , AR T N DVT
Mfak N ARZ, WFRFEES . M. IERE. R, B
Pkl . FAREA . FAREBHK , DVT L. &k
ik FETEINAE N B AR AR o PR (i . et
. PRI AE) 7 ARHIFSY R AR HT SRR AR
T DVT ZA kST fa b R 2, angE iR FR vl ek
T DVT KA K, Smith S8 L FARIER 1 d L
b, DVT RAZIN 14.5%, T AREER 7d VL,
T DVT & 4E R 33.3%; Elkbuli "™ #F5E[FIAESR
AR AT 48 h FARME I DVT K PE &4
R RS RAARETIMAS & AEREY (3.1£4.3) d,
1M DVT A2 2= FAREIEN (8.4£6.4) d, HARHIH
R AR G 7, Xing 2 A PSR i UESE T AR
5 4 i fa] K2 R B DVT B9t S7 /e R 2, ALk,
LTI RE AR NS R FAR, RWhiEER
J7, AT DVT AR i I & AR B 4 B i
DVT FISEMHRIER /D, Lin 2 AORIFFE S i il B 3 10
TR DVT AR R ML 2.0 %, PE & AFNE
RETIAY 1.6 55, Ruchika ' ARIFFT W% 34 n 1
VTE (aOR, 2.1; 95% CI, 2.0~2.3) . DVT (aOR, 2.2;
95%ClI, 2.1~2.4) &% PE (aOR, 1.9; 95%CI, 1.7~2.1) #
KA, I HE B DVT & AR B ST fa 16 1 & .
By 1T R A DVT BysZma LA ANTE R, Al e i
PRUET 4 B RAE R NZEAAE, PR 90E V-5 e Btk
BEYIMSE =, IF HE LA KBRS 56 15 2]
WESE ™ 54h, AR IR & A =3 BN R
TR DVT RAERMA SRR, ARG IHES
YRR TR A, R S T 4 A A A
&, IMIE R ARFTERERS ], PR 6 9=3 Fiy
BRI BE ARG NG R, By me &4 .

AT ARZAL . (1) B HDESE, 4550
FETEMwIE s (2) S AR M a8 a3 T B DVT By fa
HZERZE, HASCR R TR, 23X 45 5 i
w2E; (3) BARMEES BT T AT o R E Ko
E, B EREEOET . BN EESME E
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KN EHASE Bk BB BUE S, AU
B, rIREXTEERE N —E W (4) HiBerifT
T B DR I R A I AR XS ARG —, IR BEROR
Hbe e E IR A, TR i — & T2,
L R ifers (5) WRFEBZ KRWIRIRETT, Sz X8
WL A RSB 08T, 5 B — P B T

S 30k

[1]  Roberts KC, Brox WT. AAOSClinical Practice Guideline: manage-
ment of hip fractures in the elderly [J] . J] Am Acad Orthop Surg,
2015, 23 (2) : 138-40.

[2] 27, 450, MWIE, 45 . ARSI A8 BRBAMAE 2TT &
FAGR ()] h e 5 AT AR, 2021, 14 (8) : 657-663

[3]  ZEmesm, skAm st TWU . IR IS A2 W RNG 7 45 i
(38 =hR) [J/CD] . [ il 45 AR B A= R (BT AR) L 2017, 9 (4) -
250-257.

[4]  Fischer H, Maleitzke T, Eder C, et al. Management of proximal fe-
mur fractures in the elderly: current concepts and treatment op-
tions [J] . Eur ] Med Res, 2021, 26 (1) : 86.

[5]  Zelle BA, Salazar LM, Howard SL, et al. Surgical treatment options
for femoral neck fractures in the elderly [J] . Int Orthop, 2022, 46
(5): 1111-1122.

6] WAREELERAS A ERRAAL . Q0B RHRE B Ik
LA TE BT A 53R 9T 1 L S ()] . AR R AR,
2013, 15(12): 1013-1017.

(7] 2%, X BRI TR K R 1 AT
1. REBHEAME AL AR, 2020, 28 (20) : 1853-1856

[8]  HF=2: A7iE W], SRIEHL A5 R B K A 1R (0 2230 i
FISWE (1] . P EBHEAMEILE, 2006, 14 (14) : 1046-1054.

[9]  Falck— Ytter Y, Francis CW, Johanson NA, et al. Prevention of
VTE in orthopedic surgery patients: antithrombotic therapy and
prevention of thrombosis, 9" ed: American College of Chest Physi-
cians Evidence— Based Clinical Practice Guidelines [J] . Chest,
2012, 141 (2 Suppl) : €278S-3258S.

[10] Song K, Yao Y, Rong Z, et al. The preoperative incidence of deep
vein thrombosis (DVT) and its correlation with postoperative DVT
in patients undergoing elective surgery for femoral neck fractures
[J1. Arch Orthop Trauma Surg, 2016, 136 (10) : 1459-1464.

[11] Chen F, Wang PF, Qu SW, et al. Deep vein thrombosis in patients
with intertrochanteric fracture: a retrospective study [J] . Indian J
Orthop, 2020, 54 (Suppl 1) : 101-108.

[12] w3, X, 20, 55 a4 IR & T IBGE Dk i e

314

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

R8T 1] . FhAEAIi 2%, 2019, 35 (9) : 817-822.
(SRR I o S A X 8 = gDy i i S S R e N T
Ul TR K ot e SR 2R R e B AL ZR 43T ()] . AR R R,
2015, 35 (11) : 1084~-1090.
AN, E IR, A5 | BT AT SR A PR A K 00
R R SERE I Z 3T ()] AR Hi 2k A, 2020, 36 (6) : 536~
543.
Pejw, FME R, Sk K, 55 R e TR 3T R R
b I A G R 3 2 AT (0] R AR 2k, 2020, 36 (3) -
251-258.
WAL, T, FRIGENE, A AR A PR AT T ORI A%
JE B s B RS ()] . T EEE SRR AR, 2017, 25 (22) -
2027-2031.
Wang T, Guo J, Long Y, et al. Risk factors for preoperative deep ve-
nous thrombosis in hip fracture patients: a meta—analysis [J] . J Or-
thop Traumatol, 2022, 23 (1) : 19.
Elkbuli A, Eily A, Polecz V, et al. Isolated hip fracture in the elder-
ly and time to surgery: is there an outcome difference [J] . Trauma
Surg Acute Care Open, 2018, 3 (1) : e000212.
Smith EB, Parvizi J, Purtill JJ. Delayded surgery for patients with
femur and hip fractures—risk of deep venous thrombosis [J] . J Trau-
ma, 2011, 70 (6) : 113-116.
Xing F, Li L, Long Y, et al. Admission prevalence of deep vein
thrombosis in elderly Chinese patients with hip fracture and a new
predictor based on risk factors for thrombosis screening [J] . BMC
Musculoskelet Disord, 2018, 19 (1) : 444.
Lin SY, Chang YL, Yeh HC, et al. Blood transfusion and risk of ve-
nous thromboembolism: a population— based cohort study [J] .
Thromb Haemost, 2020, 120 (1) : 156-167.
Ruchika G, Patel EU, Cushing MM, et al. Association of periopera-
tive red blood cell transfusions with venous thromboembolism in a
North American Registry [J] . JAMA Surg, 2018, 153 (9) : 826—
833.
Hod EA, Godbey EA. The outsider adverse event in transfusion: in-
flammation [J] . Presse Med, 2016, 45 (7-8, pt 2) : €325-¢329.
Hod EA. Red blood cell transfusion—induced inflammation: myth
or reality [J] . ISBT Sci Ser, 2015, 10 (suppl 1) : 188-191.
Walton BL, Lehmann M, Skorczewski T, et al. Elevated hematocrit
enhances platelet accumulation following vascular injury [J] .
Blood, 2017, 129 (18) : 2537-2546.
(Hieh :2021-12-19 &1l :2022-10-09)
(FATIFER5E: AR i)
(ARG FIRAN)



