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[Abstract] Total knee arthroplasty (TKA) and total hip arthroplasty (THA) are the most two com-
mon types of artificial joint arthroplasty. Although minimally invasive surgery and tourniquet have alleviat-
ed postoperative bleeding to a certain extent, most patients with TKA and THA have unexplained anemia
symptoms and a large reduction in hemoglobin, but there is little observable blood loss, which may be relat-
ed to hidden blood loss. The postoperative complications, wound healing and functional rehabilitation of pa-
tients are affected by hidden blood loss, which has gradually become a clinical problem that can not be ig-
nored by orthopaedics doctors. Hidden blood loss is affected by many factors in the perioperative period,
and the pathophysiological mechanisms are also diverse. Moreover, because of its concealment, the symp-
toms have already occurred and developed for a long time, which is easy to delay the best treatment opportu-
nity and affect the postoperative curative effect. This paper reviews the possible mechanisms and influenc-
ing factors of hidden blood loss, so as to provide guiding significance for actively preventing hidden blood
loss after TKA and THA.

[Key words] Arthroplasty, replacement, Hip; Arthroplasty, replacement, Knee; Bloodloss, Surgical

2021 4E5 A 11 H BB A N D A 3 B 4 2R (387 T B, REARH A RO AR BRI 5CT, Ed ER
BoR, HATERE 60 & UL EANETH 2,610 N, L E X F B R B BN S R 5% 8 ) SR A
18.7%, Hi165 % J UL E NFIH 1.91C N, L E X $ 13.5% PR TRD R, BE 5 A7 280 250 F8 3 RO SR 39 Jt 7 20, AT {2
MN DR GERRE, ZEN DL LT, B O R MRS IIRERI B, 2 e VE4R EUBs, REW B A 1
NG G — B R E A E . FR, A aRETR S EEREY.

B o) 2 Y R T o, RN RO SZ R R T KTt H 2 4 4= 515 B 4 (total hip arthroplasty, THA) F FH & 7K e
o BN RGN B S SR, R TR MR MRAT [ R AR I L, AR AR A 5 R L RE R
PE A KBS 88 K . 42 B 5G9 B (total knee arthroplasty, ST IR B MME 5 17 375 3 B BE K [R] I, ek 7 838 R b
TKA) R LRI R EXGE I — MRS T AR RIIE], i =+ 2 F MRS, /R0 1E &

DOI: 10.3877/cma.j.issn.2096-0263.2021.05.010
SETH  E A E FERRAA I AL S 2 RXNA T I E === A4 TR AA IR BB H (A201903007)

JEAE A : BRE, Email: drchenweil @163.com



FAESEE R S RE R TE 20214108 5574 255 ChinJ Geriatr Orthop Rehabil (Electronic Edition), October 2021, Vol.7, No.5 + 315 .

IO KR IRIT R WIS 2 MBE Sk IR AE 0 —Fp ]
FEMRRY T R0 R N TR E R H R, (H TKA
A THA RJ5 MBS A R A, nTRE IR R E AR 2, 3
W NEE 0% 12 = N S SO (N 1 ol 157 N3 L 7 N 2
6, B PR AR R A T ek, (R R S KSR AT 2T IR
SN (A S NI 1 S i r N 0 ST A LN R 7N
rh I R AR 5 51 9 D )™ B R A, I AT R R S 2
LI B B 2 1 5 B

— . Fatk gk

DB 2R i M

1966 4F , Nelson ZEUTE — L F R J5 2 I, R B A #
R T 2Rk fu i, & AR S 20 & KT U, X fh s
DL RE LE Nelson #EM , 75 A S5 1T 58 A7 75 4% 2L 2% 1f 1 175
Mo 745, Pattison 25 7E TKA A Ji W 5E 1) MfiL 21 25 11 11 %
RFRREE AR R, H R RAR B SR A i AR, X Fi i 0 3
%W, o Pattison 55 B 58 R 1 M50 FELOR W i 41 &R (B0 =
B (H IR RV JE R . 2000 4E, Sehat 25 ¢4F TKA A Ji Kt
AR FF 5] AL I 4 IR s R R AR AT TR MRE IR, X 2 W
TKA AR5 — 225 M B EE 1) . B 5 Sehat 283 H Btk 2k
I AR A& < R = AR A i I 4 i B 2§ (Hematocrit, Het) [ 22
Uk 25 S 2 AR Y B 2k B K ot B S A v o
FUAR S5 51 2 A AN 0] B 3 1 H L.

(=) a2k i i 57 1

Sehat S5 ESE H B P K IR 14D [R] B .25 HE T ek 2k
AT 85 35« B 2% I B =30 40 2k i 2 - SB 1 2 1T B+
I, H S R i =R e 2 e O 5 4 A ik 2
AR H AR ) e e R+ 2 AT OB SRR 19 44 D + R S 5
T . X AP S ki B R VA E R
mI, HEEH ARG AR 2 &R LS
Nadler 25 #2 H A0 A R FEAL: M5 E=k1x & & (m*)+k2x
A (kg)+k3; B 1 k1=0.3669, k2=0.03219, k3=0.6041; %
PE: k1=0.3561, k2=0.03308, k3=0.18338, {H & X 1% 1. % &
[ 2 /b SR VAl 72 1ML 5 15 FE AN, 32 TR D 4140 B = 11
LRAMMBFENERAMRAAR. UNEREDSEZER
IS A Py Rg DA Sk i 2 I A A 4 A T 4 T 5 L o) T
$E N W == 1= S = K =R A TR AR e S S R g
R, B B A ACRAR, 4T AR KRS AR
[N NR AR

1983 4E, Gross ZE 4 H 2% ML & 1) Gross iH 57 7 12, th 2
H A2 27 R AT 1A R : Vi=EBV x[(Ho-He)/Hol; Vi
R R, EBV A 8 25 &, Ho oA 85 4 S 47 10 I 400 fife L
R a4 R R, He N SR 2 5 B AR I I 400 A B 75 ml
AW, XBERR—NEMUAR, MR T A
Vi=EBV x In(Ho/Hp) , {H H ZE M ) 25 ifi & /N T o 5 e
1ML 75 55, Gross J7 F2 R 0 A 2 18] (1 4 K22 AN 7.5%
HPRFAE U5, ARG BT AAT . Bk, Ay DLUE S H 3
TR I, P I W DABR R, B 0 A m] DLW A

6 B fa7 0 T A B e 2R i . (AR R R, R SR
FR) 2 43 A2 I I 0] 6 117 2 4 1), AR IS 51 ¥ 30 L 1 1T 978 ol 4
T8 T B AR T 2H SRR A3 3B 22, T SR T 2 R R A 1 B
AL LG B R 220

1998 4, Lisander 55 "4 H 55 — Pl & 2% 1fn & 1 11 5507
2, WAEFR A LA P A 30 Hbjow ww =BV* (Hb; — Hbo) %
0.001+Hbes Vies o= 1000X Hbuoss ot Hb: s I 1 Hbjos wora 9 25 5 1ML
2L 1 hL, BV OB I B, Hb AR BT L2028 119R )2, Hb.
ARG MLZLEE AR, Hb O AN ML & Viw wa AR ML
. b4, Rosencher 56" 7E TKA K THA 1 37 A il i &
PPt $2 T OSTHEO (Orthopedic Surgery Transfusion
Hemoglobin European Overview ) A x:V,=[BV x (HCT, -
HCTo)+V.]/0.35, BV=Zxk, HH1, ViCAE R A&, BV A
B MAS &, HCTo N B 3 AR M40 f L 2%, HCT W AR 5
TR AU (1 0L 240 P EL 2, VO i I PP 40 40 i e, 7 R R T AR [mP=
0.0235x (& i om) "2 (4 8 kg) "™ , k N R E (T k=
2530, L 1H=2430)

H 1K , Gross J7 F2 /2 I PR B FH 5 )72 I TSR 1 2%
I 28 20, A PR AV G I FBLAR ] Het SR8, AR5 2 Hb, #
WAFLE— & SR PR o [RIB tHAG 2% 3 f F e Ath 77 7%, Gao %5
5 F N AN A T VR A R 2 RAR K, AR TRA A J5 i
041 8 P A R e A A5 Y (R 40 8 (P A
N T L0 R S 51 I ) I 2B U RE S I AR R I ik
S5k BRI PR B 22, Wi R L 5 52 80 R A

(=D B gk it f 7 A= WL A

Y24 Mk, % Bk 2 i e AR WL BORE HE PR AL B4R
—HE L. HAriA N, Bk gk i th £ oL sl 3k F R A T
A

1 I 2 30« FA7E 1973 4E, Pattison 269 7E TKA AR J5 A
NI AT R R AR R I A, R AT RE R I A
BCFET . ARG T HAR A PR, H AR ELDR IR oMk
A 18, 7E 1991 4, Faris £ BLTE THA F1 TKA A J5 B 74K %
I DALY TE 33 M0 IS 4 0% A v i, 3 AT BE RN L0 40 i R £ Ve A
Ko Bao SR L, THA M TKA A Jo R 78 3 i 45 1R 22 0 55
JE W 1 7= A 0 AR = —— WG D A 1, T 0 A 1 A %
F R b 7 A T 1 S AT S T 4 A T Il 4T i
KA AL SRR E L. [ TKA K THA T A4S 75 0K 5
P N T R T B, B P s 38 v v A I T e
o Bao %5 B /EANFIR T 18] EA FRANT R, A0 FA A AL
Hil—Fh. QianZ i 7 . K B BIE S, JEAE H & AT LA
3 3 a2 Ak N SR e B . E IR, R kA
J& I FH T A R 6 2040 A CR 4 1 T, Rl e 92 D81 B 4
A Bt g% I g AR R 3R S A 1T BE S 5 B ik 2k I (9 9 1f
ML

2.5 2430 1981 4E, Erskine 25 HEN TKA A J5 A B 5
DRI 1) I8 1 25 2, FR MR AE A A B AR S5 B N WLTAT B 2141
F) AN S5 s A 55 . B TKA G145 568K, o Bk 4 4 g 4%




+ 316 ¢ hiEE EE RS RE R AE 2021F10H 5746 Z55W Chin J Geriatr Orthop Rehabil (Electronic Edition), October 2021, Vol.7, No.5

IR, I8 22 | b i A (R B S P I S AT
PREERIMRE H A 5. 1987 45, McManus 25" Ji# 5256, R
A 2120 i P )47 25 b i R I R, RS 75 ZH 200 B HR 4k 3
TR IR T4 - R IR T AT 4 P AN B R A1 R IR BT
MITEIE T8 W HES . 8 M AS N ALZURI B 22 A1)
Y2 AT (B 2R AL, B R4 MR IE S BT S R IR R
ERREERERZ IR .

T BRI fE

LN TKA J THA A S5 Btk 5% i i S 8037 i sk 77 i
DEE, SR 4G DR e, R R JE Th R AT, A AE
Iy I 1) T o AT 2B 33 o 0 o e 2t o) 6 o (1 2 ) = 2
A LUT LA T = OB 2% i bl oK, WU A 2006 P4 1 75
P O IR INR, T 22 4E N 2 0 I 0 B, HLO i
EAREERE T B, 5 R0 I 273 GO 2 4 RO T BE S
A, HEIMAE T ALY, @Fa 2k it KT BOR J5 21, 4 &
SR F I Iy = 7 28 R RZ 2 45, 0 S A M R INF (), B9 R
Jog A4 A E RIS, ) R 52 0 B R S T RR A . B TKA
AR B 2 0L o 2R SRR e K, B2 DG T B I, AT
FAAR TKA EIT S5CR ™. @) A= Bk 2k i i 1f 21285 (1 R B&
HUAIE S RE 1 R B, 52 b 1 4, 3 o) g e ke, 3
ZAE N TKA J THA A J5 i 1 26 58 15 » i 105 5 928 S B
I BREA T 1 R T e S S5 0%, IR o R 3 1Y)

A HEST AR,
= Kbk kI B %
(=) ik iy

0111 e I el NS Sl P 7 N O = b TS B N
V), LA D 92 9 P VR 3 400 9 & B A i i R ] Bl o 22 45
P55 I ROREAE ARG R TAEE e, F 223 AR
R I, BB L A5 3 A, R JRE S5 22D, 9k B % i Sk
4D [ A A O 0 L U T P A, B P 2 i, i e T
FURk 0 Cai FEPHHAN Ay, A8 A Lk i A B B AR 5 H 1
AR JE % . 3 A Ok I Y 2 A8 TKA R 5 B 2% if &
4 2 IALHI AT BE AT LA = s 0% 55—, AR A ik iy 2
TR 4R R Tk, 7ER G 6 huk B To g H R 42 24 15 28
AR CRE 2 RO SR A UL, R SR Y [
] R o BG4 2H A s B =, AN A ks, R
VANV = w1 WE N a8 ol 1 i N N = PR AN (TR =
M N H LRI BRE G e AR PE e it RV 1k 15 76 TKA
FA R FH 8 i e, Ak PR SR U3E, AN AE FH E50 BR A4e FH af
BB Bh TRk D A i Btk 2k I, AR i e A2 o

(2 @HIHR

2 ¥F 2 ( Tranexamic acid, TXA) & —MHLeriassy
Wy, e 5a S VE ML 45 A 2T B AN 2T VA i TR B M U R 45 5 r
KU M A £ W T R0 2T 1 T 5l 5 4 4k 2 1 4, 1A B RS
A A RERIAE RS AT, BRI AE A bk 25 ) ok ki
s R A JK L 55 7 R 9 AR 387 3, (L7 258 R0 1 if ) 7 I 40
WARAFAE o Zhang 2550 50 R 3L, TKA AR AT 2 Bl )5 1 24 h

P, 8 T S 6 7 R > 6 50D 1 TXA RS S b A
JE BRI, ELAS 238 I AR A 28 RS . BT S E AN
SRS FH TXA B4 1] 265 Jias N I 7R R R AE R R
ST KESEY . Cao SR I, THA AR J54.10.16 h [
JI TXA B Bt 2R il 306 43 1 R« J 3500 B2 FH s 2 e ik v
G, —EUCKRE G IR AW . A EFHE AR, ST NG
B A5 B JE B TXA B B AT 28t A0 B vk e o, HL R RE RS 4
HE AR S A e 2E 0 KU

Wang %5V I, TXA B W BT B % 6 A 2o
THA A5 8 g S Bk 2R i 96T TXA 78 kb Fe ik
S B AR T, RO IE LR, (H PR 48 24507 U5 T,
SEA R R, Tow 2R S I S F ik A 5 N, 78
TKAFITHA FEAHE I E AR T 53 22000,

(= 51mE

ARG TRCE Bl & TKA F1 THA T AR 0% M AFE, B
AUk VI TR DX AR AR R SRR . (HBR SR
AN S NG/ I N S | I = 7 N 0 1 9 S 7 R 1=
Zhou Z5 UM 5T B, 1E R R I (% TKA RS, A8 5
W, MAEAREE D, &g e E D> [,
Mardian 25 B 15 H 7 AR A 02518, AR 5L RS JF A &
PR AL 2R I i, 1T L2 A B8 e i i 2, B30 1 45 1 # 4
BT 5 AT A BUBR S R AR . AR Gross T2,
A5 51RO IR RN 22, B 2 din gl B, ) A O i AE T
G BE 75K A B TE 21 2 1R B B T i B i B O
s B IX — 43 B P [ LB D Ak 1 3580 75 L — 2D
Fo Hewn, WK, MEE T IR TI/EE M EM. &
ISR W PR A 3 AR AR £ B A% 100, 3 G AN 45 2 %
BolmE .

QLB NEEIN A

TKA A S5 8RO 28 i A2 I 4 m i ey g i 1
/D B i, mT e R HE K R0 A 0%, R 2 2R il it
G PRAFF FERAE 13X — . Cao ZPHAK, 4 BB G 148
30°, 375 J #h 30°, RER /D Bk 2k i, i HLBEIRZE AR G T 6
Ji AR AN - Yang %55\ N, 5 515 46 1 60°, I OGS J
60° H {7 £ 48 h & B U IR AL, fy FE L /AT B 2 B0 R
A1 RE I KR 2 e S AR B b 2 ol o SELAS 7 Mk [ 90
ST o5 R A B B, Wu 250 9T R B, 24 e T JE
1 BE <60°H REIRR D Batk 2 1 s 2 =60°1F , I A GE ek /b Btk
SR MR BE I AR 5 O IE B s LA 20— il
PR RN SN 1IN xSl )i P S S LR EN DA eV P N
RS AR KA S AL AR 8 — b s FEE 6 B T e b 2 o i A
B o

GEIR 2L

To it & TKA it & THA, AR5 EMAR B (8 i 2
FR DKL (A1 22 02, 02 F- AR G475 BT 3R BRI AS , 5 5 8
MARE R ARG PUE I N EE . Hin Lk, — 5T
BEHUIAL, 55— 77 T A T ZE k> Bk 2R i B 235, 0 o] ~F- s



FAESEE R S RE R TE 20214108 5574 255 ChinJ Geriatr Orthop Rehabil (Electronic Edition), October 2021, Vol.7, No.5 © 317 »

ZEPIRFR, USRI s R, 515 2 07 TR P2
LU BTl B e SR W || ANt LK s R 1
IR 7 o B O IR Pt 25 . Xie S5 10@ o 52 06 &k 9L, 7616
TXA [l b, RS 6 h 5 TG 5 Zhft s, # i i 2 AR £
YHEIEA 2 B0 R R i &, BLRRPE 2R i B B
5. Zhang TEPTIN Ay, BN R AR Vb BE 2 B9 0 TKA R
JaBatE i . AR 2 23 HU T B R UUAK S AR A 23
FHFRMAMRIDPEAE TKA K THA A J5 B 3R, R4+
JHE 2R R HE I RGBS SR AR o I IR AR 2 AR 48 R85 1) B A
T LA B 5 W, A B PP 24 , 76 B IAs 1 5D i) de KAk
PR BRI S I .

CAVEEY VN

H AT THA F-AR N 6 22 847 =R w5\ 8% N 2% A S
A% . Putananon &5 "F 78R I, 5 N H I RCAE (1) JRURS:
A%, HUGR N B, RS B e (2 TN o [ TKA, B
TESAT BB I U Sk LN N B, BUAE G0 0 8 55 9 0N 26t
I 5D BT e R A H > 1O I A AR A, R ROR B T
JBE VY Sk UL e B, IR TR R, BARAF I T
ARSI A S5 I RRE K AH — 8 2, {H 2 B B 2k
A B, AT /53— PR .

O ER

AT A, TKA B THA (3@ FH AR Z 5O ZFE N H
RS R T M BRI e L R 3% 2 —, AN 2238 A A )
HIE . Zhang FEWRIEE 40 4T 1 75 414552 TKA 1) 85 4L
Wi, P EIEERE (67.454.9) B (57~81 %), &5 e BRER X B
PR M2 AN K o [RIFE, Liv ZE90F 500 & BLAE IS I A 2
FaP: 2% I (A 5200 R 3 . Miiao 25 EM 1 3 A s (W A, A
WAL S 2 o w2 A A TR AL A R 79 e
JIBEAG, AR BE IR 2R iy LA, L T e a4 ke R 5
AT S T 3 i B 5 1 T e 3R Ak, AT 52 0 2K IfL i )
AR H LR AR o BE AN, & 4E A AT BE K I8 i =) T
AR AETERREE 254, AT A B ik R I B B e, mid R S S
v Mg, Ak — B .

JORPEST

AR, BRI VE R B TE & B AR b ek, g
B A PO R SR A, G2 A R L AR A K S [T IRF A
g I i O A k2D . Sadoghi ZE N, BT BA I TIRAE
TKA S THA N 2 4 ) 5, 255 A e i () P840 1
1.4 do KuyucuZ5*5 0, 2497 1% BBEIE R, (H A AL
H D, BLZE AR AR T AR A R T Rt T E
HRR

I 5

AN A 0 P 0L 7% o I B 1 AR 200, Bk
I A BT ZE e DR 5L TR, 2o 1 A TKA AR A AR 6 A
B AR RN WOR B TS > T 551 R 2
AT RE A T 53 PR I8 bl A PR i B (R SR R 1

M EEAE T3 R0 L 2 MR 3 22 7™ H, kRt
RGeS =T B, MR R & B /MR E
PETE, MDA A B T AL AR R, BRI R A
P9 AR bR B O Il A R, (H LT S AR R
LU — R, 22 0 o 3 T S 00 IF S ek 2% it R 1) 5%
ARAKIX— M,

() B 44 5 2 45 %1 (body mass index, BMID

BMI=1AJi & (kg) /5 5 (m)?, IEH /R HE K 18.5~24.97,
e BMI A 3 B 1t 2 i 5 B8 oy, o BR1 A IE PR 3 i I 2 3 e
JE, IR BIAR B B 78 o 2 B R ETE KPR 1 R 2 A
ZUGATT o RIRIRAS T 5 B 1) O B A1 JB) 8 ik s 3R 1 JER
JHE £ T R INOE S g, LS R R 4 AR, X ] R
SR VRS T v AN R IS I A0 R SE NS g 7 2 2 AR
B 46 4 A2, o ) JREAEL A J2 320 7 A i, IR o e T AT i
RIE W7 28 R A BB . 55— Fh AR BMI R B
NN N S e s ok S R R N N EE K v = T
K B I BUE LY. B AN Bt 2% IR BMI
BHRRS,

(F—) BRAE: 0 5

TKA J THA F3&E N B EEZR EHEN, L ENEHE
B P BHE, 0 O R PR R IR .
RIS 5 A o A O R R (A0 B 5 O I R
FEB BB FEREAL , DB AT AL K e Sk G, 2 3R
B Ik e P D R 48 s v o R S A I ) L Th R AR
AR A N R 53405 o 4 L, 0% AR A i e - A U
AT B, IR 0] 2 2L B 0 22 [Pk 2k i B 2 3
Z o B, Wu SR A B i AN R I OB SR A O T 2%
Z, A PN RE 5 6] IS B P A BT R A R 5 e AN 25 A
Mo AEF 4RI, BB A B W M sisg, 12 HE R
PRSI X B O I IE, BT A R0 b Bk 2k, 3t
T A I HE A IR D4

(T D) FARIE K F AR ]

TKA 5 THA R J& (B 2% i 5 A7 b, TRA — Rk it 2
B I o X TR AN DT R A BT A R i A IR
3T Ui BN RA TR DA R SR T E E S AU A . N TR
B HF ALK, 22 A TFARE ], BRF ARG, s
G RN BE AR M) A8, T EOR S R R i = 2 n e,
R 7K A5 T8I LB IR I, J0 1R 4 TKA I8 /2 THA, F A i)
ENCIRER RN E =] L RN IS N P = k2
FREKE, X SR A AR e FARB A .

(=) MREET =

THA 5 FH 00 BR 1 7 30 4 B JRR I AR defe Do S S fis L 50
JRRIEEE , ke TOX) T s OEL i JRRIF B e 4 6 A 5 T (1), AR A 5t g
AR Yok A S o, ARLTE FLA I R 7 TR 4 B R I 22 53 A
K, Harsten 55\ Ay, IX R A BRI 77 X065 AR 5 HY 1L 5 1)
SEMAAR /N o TKA AR5, ok P ST fi [EL s JoR I (14 9 0 RV



* 318

hiEE EE RS RE R AE 2021F10H 5746 Z55W Chin J Geriatr Orthop Rehabil (Electronic Edition), October 2021, Vol.7, No.5

FIRERL/AN, B T AR H I R S e 0 e 22 5

QELPEN 1SN

DAL B 25 1 Bk 2k L 5 i PR 3R A L 56 4, i A i IR
Ja REE D BB R, BSR4 Bl 5 1Al I, 8 I ) e 55
R AJa 5 8 455 TR, T3 78 558
Dyee ik NGk, AALBE BT 1L Y) 09F RAE, B EFRAR
R, 3 BE A R I 8020 B R il o G At 5 99 491 2 28
PG %5 28 5 BF 985 ML /N AR ik 20 P 50 9 4% 5 L T EEAL IR
I B W I AR AT, ) A B RORE RN SR 2R G R
M [ A 2R afi

DO\ Bak 2% R 96 9

A 0L 9 T R L R 9% I RO (A R i
IR R L 7 ¥E 22— L B AT e EEOR Y] K O
LA T e I FE R 2R R, EL8E S 1 R AR A I /b T
ARV AL FRY JRURSE » A 0 BN % R 52 — AN R )T T B
FRERFAIE TT (W PR RCR I AN B » 0 (2 0 40 B 26 R 3R 5 Bk
FURIER S N, £E (LI AL D REVR B LA R US4 5 22
BN R LAY AT HRT N GESHR R %
S R B 1k AR S Hb 5587259, [ R4 2 Th
REVR A L FEARAR 5 B % M 2 e bk 2k ol &, A 9P f 24 2K
A pidabr. W SR YT B AL, X THA A TKA AR5 4
s REE R ' ON e (D

hoREERY

Btk 2 it B AR AR A A B, (HELRE LR A e AL
H AT KA 76 TKA A1 THA AR, 75 5 AL = e T RE bl
PRIV ~ 56 Lo  JHF 98 46 v 15 100 AR v A S R A 11 T ) 25 1)
M0 £ AN A i AR AR A . B R A R T AR, TE
AT AT R SER SRR 5 DU AN o6 B 1., 248 452 M 0 RV T 5 =24 R
Bl PR i e TR B PR e S A O R RE AR I, R4
T R A R R AR A . (R R R KR, S EUR
J& Hb % AR LA E R B L o 1E . HOE RS e
A A5 P L Y R 5 R PR g e AR R I

ARG BAE A 51 RE M BTEEZ W), [R5 DL AT IR 24
W, VA A i AT S e b AR I 2 5 S RE B [ A g /b
Rt g i & N PR IS AR B IR AR B v Ok ML 1) i 5, ME T
PPAR 51 3 B IR 3 ik BRI, O R LT R ST D
gk, A, Tk B 2 sk 2 e R TR 7 # 8%
SEAE R L L. R TKA I THA A 5 2% AL i 52 2%
A2 A, HAN 2 il R S 6 R 32 AH SRR, 769 AT gl %
T T I B P L [ 2 2K S PR 2R A ML R DA
ARIYVE R TT 585 I8/ B R My SR PR XU, A5 REAT IR A
ORI

1 JSCIE, 2R, AT, A5 BI0C 00 42 I 0% 7 B e ik i 1
7 Y K ] U 2 L B B 1 6 ¥ e [3/CD). R AR AR A

10

15

20

21

HES R TE, 2020, 6(3): 148-152.

P A, B, BRERER, S5, WO B TR 2 A
H [J/CD]. 2 RS BEE 4% 8, 2020, 6(6): 370-375.
Xu K, Anwaier D, He R, et al. Hidden blood loss after hip hemiar-
throplasty using the superPATH approach: A retrospective study [J].
Injury, 2019, 50(12):2282-2286.

Nelson AR, Brown LB. Hidden hemorrhage: an uncommon compli-
cation of a common operation [J]. Ariz Med, 1966, 23(12): 919-921.
Pattison E, Protheroe K, Pringle RM, et al. Reduction in haemoglo-
bin after knee joint surgery [J]. Ann Rheum Dis, 1973, 32(6): 582-
584.

Sehat KR, Evans R, Newman JH. How much blood is really lost in
total knee arthroplasty? - Correct blood loss management should
take hidden loss into account [J]. Knee, 2000, 7(3): 151-155.

Nadler SB, Hidalgo JU, Bloch T. Prediction of blood volume in nor-
mal human adults [J]. Surgery, 1962, 51(2): 224-232.

Ward CF, Meathe EA, Benumof JL, et al. A computer nomogram
for blood loss replacement [J]. Anaesthesiology, 1980, 53(3): 126-
128.

Gross JB. Estimating allowable blood loss: corrected for dilution
[J]. Anesthesiology, 1983, 58(3): 277-280.

Xu D, Ren Z, Chen X, et al. The further exploration of hidden blood
loss in posterior lumbar fusion surgery [J]. Orthopaedics & Trauma-
tology-Surgery & Research, 2017, 103(4): 527-530.

Lisander B, Ivarsson I, Jacobsson S. Intraoperative autotransfusion
is associated with modest reduction of allogeneic transfusion in
prosthetic hip surgery [J]. Acta Anaesthesiol Scand, 1998, 42(6):
707-712.

Rosencher N, Kerkkamp HE, Macheras G, et al. Orthopedic surgery
transfusion hemoglobin European overview (OSTHEO) study:
blood management in elective knee and hip arthroplasty in Europe
[J]. Transfusion, 2003, 43(4): 459-469.

Gao FQ, Li ZJ, Zhang K, et al. Four methods for calculating blood-
loss after total knee arthroplasty [J]. Chin Med J (Engl), 2015, 128
(21): 2856-2860.

Faris PM, Ritter MA, Keating EM, et al. Unwashed filtered shed
blood collected after knee and hip arthroplasties. A source of autolo-
gous red blood cells [J]. J Bone Joint Surg Am, 1991, 73(8): 1169-
1178.

Bao N, Zhou L, Cong Y, et al. Free fatty acids are responsible for
the hidden blood loss in total hip and knee arthroplasty [J]. Med Hy-
potheses, 2013, 81(1): 104-107.

Qian H, Yuan T, Tong J, et al. Antioxidants Attenuate Oxidative
Stress- Induced Hidden Blood Loss in Rats[J]. Turk J Haematol,
2017, 34(4):334-3309.

Erskine JG, Fraser C, Simpson R, et al. Blood loss with knee joint
replacement [J]. J R Coll Surg Edinb, 1981, 26(5): 295-297.
McManus KT, Velchik MG, Alavi A, et al. Non-invasive assessment
of postoperative bleeding in TKA patients with Tc-99m RNCs [J]. J
Nuclear Med, 1987, 28: 565-567.

Segon YS, Dunbar S, Slawski B. Perioperative anemia: clinical
practice update [J]. Hosp Pract (1995), 2021, 49(3): 133-140.

WIAE 2E, XNES, 47, 55 BERE IUE I 5 B 51 A 3
FAI I ML I AR LEBIE 5T [J/CD). sh 4R RS R T
&, 2020, 6(4): 204-210.

Burton BN, A'Court AM, Brovman EY, et al. Optimizing Preopera-

tive Anemia to Improve Patient Outcomes [J]. Anesthesiol Clin,



FAESEE R S RE R TE 20214108 5574 255 ChinJ Geriatr Orthop Rehabil (Electronic Edition), October 2021, Vol.7, No.5

* 319 -

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

2018, 36(4):701-713.

Zhang YM, Jy L, Sun XD, et al. Rivaroxaban improves hidden
blood loss, blood transfusion rate and reduces swelling of the knee
joint in knee osteoarthritis patients after total knee replacement [J].
Medicine (Baltimore), 2018, 97(40): €12630.

Rasouli MR, Restrepo C, Maltenfort MG, et al. Risk factors for sur-
gical site infection following total joint arthroplasty [J]. J Bone
Joint Surg Am, 2014, 96(18): e158.

White C4. Eichinger JK,friedman RJ.minimizing blood loss and
transfusions in total knee arthroplasty [J]. J Knee Surg, 2018, 31(7):
594-599.

Ryu KJ. CORR insights(®): does tourniquet use in TKA affect re-
covery of lower extremity strength and function? a randomized trial
[J]. Clin Orthop Relat Res, 2016, 474(1): 78-80.

Zhao HY, Yeersheng R, Kang XW, et al. The effect of tourniquet us-
es on total blood loss, early function, and pain after primary total
knee arthroplasty: a prospective, randomized controlled trial [J].
Bone Joint Res, 2020, 9(6): 322-332.

Cai DF, Fan QH, Zhong HH, et al. The effects of tourniquet use on
blood loss in primary total knee arthroplasty for patients with osteo-
arthritis: a meta-analysis [J]. J Orthop Surg Res, 2019, 14(1): 348.
Blani¢ A, Bellamy L, Rhayem Y, et al. Duration of postoperative fi-
brinolysis after total hip or knee replacement: a laboratory follow-
up study [J]. Thromb Res, 2013, 131(1): e6-el1.

Zhang YM, Yang B, Sun XD, et al. Combined intravenous and intra-
articular tranexamic acid administration in total knee arthroplasty
for preventing blood loss and hyperfibrinolysis: A randomized con-
trolled trial [J]. Medicine (Baltimore), 2019, 98(7): ¢14458.

Zhang S, Xie J, Cao G, et al. Six-Dose intravenous tranexamic acid
regimen further inhibits postoperative fibrinolysis and reduces hid-
den blood loss following total knee arthroplasty [J]. J Knee Surg,
2021, 34(2): 224-232.

Wu J, Feng S, Chen X, et al. Intra- Articular injection of tranexamic
acid on perioperative blood loss during unicompartmental knee ar-
throplasty [J]. Med Sci Monit, 2019, 25: 5068-5074.

Cao G, Huang Q, Huang Z, et al. The efficacy and safety of multi-
ple-dose oral tranexamic acid on blood loss following total hip ar-
throplasty: a randomized controlled trial [J]. Int Orthop, 2019, 43
(2): 299-305.

Wang Z, Zhang HJ. Comparative effectiveness and safety of
tranexamic acid plus diluted epinephrine to control blood loss dur-
ing total hip arthroplasty: a meta-analysis [J]. J Orthop Surg Res,
2018, 13(1): 242.

FLIN, I T, KRS MR, R PR BR IR A B R O R JR) T R
TKA A J& CRP K54 [J/CD]. th 42 4R Bl 45 B T4,
2019, 05(6): 317-321.

Zhou K, Wang HY, Li JL, et al. Non-drainage versus drainage in
tourniquet- free knee arthroplasty: a prospective trial [J]. ANZ J
Surg, 2017, 87(12): 1048-1052.

Maerdian S, Matziolis G, Schwabe P. Influence of wound drainage
in primary total knee arthroplasty without tourniquet [J]. Int Or-
thop, 2015, 39(3): 435-440.

Cao L, Yang H, Sun K, et al. The role of knee position in blood loss
and enhancement of recovery after total knee arthroplasty [J]. J
Knee Surg, 2020, Online ahead of print..

Yang Y, Yong-Ming L, Pei-Jian D, et al. Leg position influences ear-

ly blood loss and functional recovery following total knee arthro-

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

plasty: A randomized study [J]. Int J Surg, 2015, 23(Pt A): 82-86.
Wu Y, Yang T, Zeng Y, et al. Effect of different postoperative limb
positions on blood loss and range of motion in total knee arthroplas-
ty: An updated meta-analysis of randomized controlled trials [J]. Int
J Surg, 2017, 37: 15-23.

Xie J, Ma J, Huang Q, et al. Comparison of enoxaparin and rivarox-
aban in balance of Anti-Fibrinolysis and anticoagulation following
primary total knee replacement: a pilot study [J]. Med Sci Monit,
2017, 23: 704-711.

Bala A, Huddleston JI, Goodman SB, et al. Venous thromboembo-
lism prophylaxis after TKA: aspirin, warfarin, enoxaparin, or factor
Xa inhibitors? [J]. Clin Orthop Relat Res, 2017, 475(9): 2205-2213.
Agaba P, Kildow BJ, Dhotar H, et al. Comparison of postoperative
complications after total hip arthroplasty among patients receiving
aspirin, enoxaparin, warfarin, and factor Xa inhibitors [J]. J Orthop,
2017, 14(4): 537-543.

Putananon C, Tuchinda H, Arirachakaran A, et al. Comparison of di-
rect anterior, lateral, posterior and posterior-2 approaches in total
hip arthroplasty: network meta-analysis [J]. Eur J Orthop Surg Trau-
matol, 2018, 28(2): 255-267.

Wu Y, Zeng Y, Bao X, et al. Comparison of mini- subvastus ap-
proach versus medial parapatellar approach in primary total knee ar-
throplasty [J]. Int J Surg, 2018, 57: 15-21.

Zhang ZF, Min JK, Wang D, et al. Analysis on the occult blood loss
after unicompartment knee arthroplasty [J]. Zhongguo Gu Shang,
2017,30(11):1013-1017.

Liu Y, Sun 'Y, Fan L, et al. Perioperative factors associated with hid-
den blood loss in intertrochanteric fracture patients [J]. Musculoske-
let Surg, 2017, 101(2):139-144.

Miao K, Ni S, Zhou X, et al. Hidden blood loss and its influential
factors after total hip arthroplasty [J]. J Orthop Surg Res, 2015, 10
(1): 36.

Yin M, Chen G, Yang J, et al. Hidden blood loss during periopera-
tive period and the influential factors after surgery of thoracolum-
bar burst fracture: A retrospective case series [J]. Medicine (Balti-
more), 2019, 98(13): ¢14983.

Sadoghi P, Hasenhiitl S, Gruber G, et al. Impact of a new cryothera-
py device on early rehabilitation after primary total knee arthroplas-
ty (TKA): a prospective randomised controlled trial [J]. Int Orthop,
2018, 42(6): 1265-1273.

Ersin K, Murat B, Adnan K, et al. Is cold therapy really efficient after
knee arthroplasty? [J]. Ann Med Surg (Lond), 2015, 4(4): 475-478.
Hu Y, Li Q, Wei BG, et al. Blood loss of total knee arthroplasty in
osteoarthritis: an analysis of influential factors [J]. J Orthop Surg
Res, 2018, 13(1): 325.

Dhawan R, Rajgor H, Yarlagadda R, et al. Enhanced recovery proto-
col and hidden blood loss in patients undergoing total knee arthro-
plasty [J]. Indian J Orthop, 2017, 51(2):182-186.

Portnoi AS, Begunov AV. [The assessment of the state of the blood
lipid spectrum, hemostasis, hormonal homeostasis and hemodynam-
ics in the early diagnosis and drug correction of the cardiovascular
changes in prostatic cancer patients undergoing estrogen therapy]
[7]. Urol Nefrol (Mosk), 1992, 3(1/3): 6-11.

Luo X, He S, Li Z, et al. Quantification and influencing factors of
perioperative hidden blood loss during intramedullary fixation for
intertrochanteric fractures in the elderly [J]. Arch Orthop Trauma
Surg, 2020, 140(10):1339-1348.



* 320 -

55

56

57

58

59

FERETRI SREE R TAE 202145108 75 H5

Chin J Geriatr Orthop Rehabil (Electronic Edition), October 2021, Vol.7, No.5

Wu YS, Zhang H, Zheng WH, et al. Hidden blood loss and the influ-
ential factors after percutaneous kyphoplasty surgery [J]. Eur Spine
J,2017,26(7): 1878-1883.

Brandenberger KJ, Culbreth R, Shan S, et al. A retrospective analy-
sis of associations between BMI and days spent on mechanical ven-
tilation in a level 1 trauma facility [J]. Heart Lung, 2020, 49(5):
605-609.

Lei F, Li Z, He W, et al. Hidden blood loss and the risk factors after
posterior lumbar fusion surgery: A retrospective study [J]. Medicine
(Baltimore), 2020, 99(19):¢20103.

Zhao J, Li J, Zheng W, et al. Low body mass index and blood loss
in primary total hip arthroplasty: results from 236 consecutive anky-
losing spondylitis patients [J]. Biomed Res Int, 2014: 742393.

Cao G, Chen G, Yang X, et al. Obesity does not increase blood loss
or incidence of immediate postoperative complications during si-
multaneous total knee arthroplasty: A multicenter study [J]. Knee,
2020, 27(3): 963-969.

60

61

62

63

64

Foss NB, Kehlet H. Hidden blood loss after surgery for hip fracture
[J]. J Bone Joint Surg Br, 2006, 88(8): 1053-1059.
R, L0, G5, 45, Z AR RO A B AR B - AR JU 5 2 2% o
L ILEEMA R K 70 M [J/CD). sh A2 B LS R i T, 2021,
7(1): 34-39.
Pu X, Sun JM. General anesthesia vs spinal anesthesia for patients
undergoing total- hip arthroplasty: A meta- analysis [J]. Medicine
(Baltimore), 2019, 98(16): e14925.
Harsten A, Kehlet H, Ljung P, et al. Total intravenous general anaes-
thesia vs. spinal anaesthesia for total hip arthroplasty: a ran-
domised, controlled trial [J]. Acta Anaesthesiol Scand, 2015, 59(3):
298-309.
Warren J, Sundaram K, Anis H, et al. Spinal anesthesia is associated
with decreased complications after total knee and hip arthroplasty
[J]. J Am Acad Orthop Surg, 2020, 28(5): e213-¢221.
Clfche H 13 2021-02-23)
RSt B2)

FARBRE THILF X2FEMALLB LN XTERKSEER L : AN KE[J/CD]. P25 FH 5L T 4E,
2021, 7(5): 314-320.



