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Analysis on related factors of perioperative total blood loss in unilateral total hip arthroplasty YANG Hong,LI Xi-
bin,TAN Jie ,LI Hao ,SHA O Yin-chu ,and SHUANG Feng*. *Department of Orthopaedics ,Chinese People’s Liberation Army
No.94 Hospital , Nanchang 330001, Jiangxi, China
ABSTRACT Objective: To investigate the influential factors of total blood loss during unilateral artificial total hip arthro-
plasty (THA). Methods: From January 2014 to July 2016,131 patients undergwent primary unilateral total hip arthroplasty,
including 55 males and 76 females, ranging in age from 40 to 89 years old, with an average of 64.5 years old. The data of pa-
tients with unilateral total hip arthroplasty were collected ,and the data of hemodynamics, coagulation function, hemoglobin and
hematocrit values were recorded according to the observation data. The blood loss of the patients was calculated by Gross equa-
tion,and the data were analyzed by a statistical software. Results: The total blood loss of the patients was significantly affected
by the factors of pathogenesis and deep venous thrombosis of the lower limbs. The results were statistically significant (P<0.05).
The gender, age,body mass index, prosthesis and anesthesia had little effects on the blood loss volume after replacement. Con-
clusion ; The data in this study indicate that the volume of actual blood loss can be controlled by adjusting non-surgical factors
such as gender,age ,body mass index, prosthetic material ,and risk factors,and surgical factors (postoperative complications,
anesthesia).
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Tab.1 Comparison of HGB and HCT between preoperation
and postoperation in patients with unilateral total hip

arthroplasty (x+s)
i 1) HGB(g/L) HCT(L/L)
AHT 122.94£15.62 37.53+4.19
ARG 95.94x15.41 29.32+4.31
IR 20.209 22.234
P1{A 0.000 0.000
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Tab.2 Comparison of the general situation of the unilateral

2.2.2 RIRHE BEsgdrEs msE sk Lm
PESRBE B H AR AT . KRG HGB 1 HCT 22 5% °H Si it
SER, B S TR N T T R
ARHT HGB R H HCT 22 A Ge it 22 8 3, mi w3k
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total hip arthroplasty HGB AR JE5 & T AR 2 S35t % 5 X,
RURIIE R 7 B BRI (ks ,ml)  ZH P{a E?U@%\leﬁ;ﬂiﬁu‘ HGB\ﬁ{E%IYﬁ%E\%jHﬂ‘I?%
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Tab.3 Comparison of the risk factors of unilateral total hip arthroplasty
HGB (x5, /L) HCT (x5, L/L)
PRI AS T 151K . L . o
AR A AR H N
TR 47 79 118.28+13.77 93.35+12.99 36.09+3.64 28.69+3.76
i Sk T T SR 56 27 128.22+13.79" 100.78+15.32 39.35+3.528 30.59+3.97+
ST L ] 25 131.96+17.67" 98.88+20.63 40.10+4.60" 29.93+5.83

VE 5 BCE SR e, M1=-3.238 , P=0.002 ,*=-2.167 , P=0.032,*1=-3.950, P=0.000 ,*1=-2.066 , P=0.041 ,"'1=—4.06 , P=0.000 ,"1=—4.497 , P=0.000
Note : Compared to patients with femoral neck fracture ,*t=-3.238,P=0.002 ,4=-2.167,P=0.032,“=-3.950, P=0.000 ,*t=-2.066 , P=0.041,"t=-4.06 , P=

0.000,"%=-4.497, P=0.000

x4 BAMEPXPTEBRATEAMLEBE ZTTIEIRILER (v45)
Tab.4 Comparison of index between different transfusion volume of patients treated with unilateral total hip replacement
(x+s)
i 1M %k R () BMI AT HGB(g/L) A I (ml) AJE 51 (ml) TR i) (min)
<2U 106 64x11 20.68+2.85 124.02+15.05 353.11£273.63 435.09+226.76 107.36+31.50
>2U 25 66+12 20.80+3.64 118.36+17.428 628.00+423.05 500.40+£296.92 134.80+35.83
1Y - -0.773 -0.714 1.64 -4.027 -1.217 -3.815
P i - 0.211 0.430 0.091 0.002 0.158 0.199
x5 BME&BWXTEBRATREFFI Garden 73 B LK (v+s)
Tab.5 Comparison of Garden classification of femoral neck fracture in unilateral total hip arthroplasty (x+s)

pagitl % SEBR K M (ml) AR HGB (g/L) AJi HGB(g/L) AR HCT (/1) AJg HCT(g/L)
Garden Il 34 544.65+274.78 118.59+12.91 96.03+£16.09 36.40+3.47 29.14+4.26
GardenlV 33 954.52+427.62 119.18+14.92 91.38+10.29 36.02+3.95 28.35+3.01
i - 0.500 -0.174 1.421 0.415 0.917
Py - 0.025 0.830 0.210 0.933 0.134
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Tab.6 Multivariate linear regression analysis of influencing

factors of total blood loss in unilateral total hip arthroplasty

i [ B SE ¢l P1{H

I B A -537.224  147.453 -3.643 0.001

Garden 4371 313.505 81.000 3.870 0.000

g 1392710 735.860 2.093 0.049
3 it

AW ST S 75 R SCHK, LA R0 R BR B
KB AR BRI T 2R ROAE S A D B ST
FEAR PTG THA S2FR IR I (9 AR S S E 24k
3.1 MERIEER

A TEAT H PR 5 S PR I A 22 S 0 S
SCo BRI RATHER/NE S ERULEE L PR K,
FARMEBERG K, 76T A T2 3 B 08 40t il 2 3%
Ko SR SMIFFE 3 W Lo 1 23 W 1Ay 38 2K 2 3 o
SR LT 1, v /B R AR A, X 2 3 Bl R (]
TEITIE N, I A Ba vk 2k afi i o del Trujillo 45 70 A
9 THA 1) 52 bR 2% 1 R0 J5 00 i 1 42 5 1 501 1
BB ARG, I — R T A A A S
A b AR PR R A A O A P R DL 2
3.2 RSB R R

B S 4 B AR rp T AR S B K e R A AR
HOK VBB PR, e T BRI A e — i Ul
BRI R, Qi R PR, B P
131 51 585 73 59l (01 A 4 R0 g — 3R 2 s A A <3 — 2R
LA, BT F -5 L R 4 -3 AR AR
PRI 2 7 A R L S I AR R o BT AE ST I
MG A BN T KR4 E, Rg5IRER
RIS, 5 I DAY 5 | A 348 51 T Fs 0 0 AT T 1
I, AT AR 2% I . An 45 R (AR 4 R A
PR (0 A0 AR S 20 A LI, (LI R S5 B P 4 1]
B R PSR B B B R 2% o B R B K e B 2 I

BN BB E by fR A ] e S 7Y
3.3 URHER KRR S e R 2

AW 58 2 WA O TR Ik I e %) S8 3 2l e
% , 1M Nordstrom &\ THA 2k Il & 5 VR i ik 1L
e BRI R . IR 245 WU Bkt A2 H g L
1) e Jk A i A X 20 ok [ 37 A BEL A AR /N — T
BUBCPERF 9T 2 & B0 AR T B T 7 ik ot A4 2 i 1
Fifr I 7 A 2R 1.49% 35 F] 9.6% .,
3.4 EHHEE

JRE B SR T AR AR AT N A O i e
WL F RS EF ARG KA X WR 2885,
TR 1 3k PR BE A PE ST R BB 5672 B vl
ST LR s, I Bl 2 9 R 1) JE K 061 HE Y g B 25
ATBEA &AL A Al W 5% iR AR S BURIR L, 7EF AR
M UIBR T 4 ik & THA ARG H i3 i i Ji B8
Z—o H TS SUE P I MR ST 250, TR
W IEAT , TR ] B B 45 06 o5 A — BB S At
W ity 2 R 0 A, L RT3, U Garden I ES AN IV
R SCATRE P 2 L, i R B — AR A
SR N TR S SO 0 A P 2 b o
BLE WF 5T 23 BB Sk ) BBl i pt =, IR Sk 3R
HEFNE PR I R R 7E 22 5 1 F R A iy v A IR B 4
LU AR 21 21 % 5 T R B kG £
3.5 R R

A2 SR XS A5 1 Ak I« P BB A5 TR > o 2 L
THE PR T3> 4 SRR >R JE SRR IS o A IF 9% 1 36 BH AR G 42
JRRAC T, R I & R e 0 P R B R e S8 255 A A1 PR R
O I R A O, N P SE T B rh e
B, REARAS I R I BRI s SR, T I R IE R R R
5 T B E ST HRGE 4 T A e B it Xt
MR 22 480 5 8 B, I3 3h 11 2488, SR A1
BN KO D BRI AR s A 7 BRI 2 1) B
A A B R S 2R A VS S A5 R X R
AR UL, P2 A SURBE & ¢ 1 B A 5 &
H ML) 1 2 FOMESE o fEE PR TAER R 45 &
B I B A 2 R S B Al Ry 5, SRR i
T B 1252 U LR 0 i
3.6 i e A L 5 0 R 2

AMETE K B BML R HGB R J5 51 i & .
TF AR ] 28 PR 28 b fi Iff R RS R AN, e R AR o
WO M A B R, B RS — T
HEBIF 2 v S /R i IR ] 38 64 %, B Il i LK 27 R
R G 24 h N, Baker 55 & BLIG R AS [F] AR # 11
WEAE TR 2t 2 52 BB R By i i) — N ZH &R
RIFFTREARR DR, A NAFREENERFE,

e T P R AL )



-1012-

TE s 2017 46 11 55 30 255 11 3]

China J Orthop Trauma,Nov.2017,Vol.30,No.11

R [ L I 0 I A8 S TR o L 28 207%) 1232
191 S92 it e B08EL # TF A SR 0 e B R AR ) B 2R
L 47 b 5 i WS B 1) R HR I B AR R 51 i
%, B S M He 9] o S B 6 2% i Y 273, DR kG B b
KA LT EAL

ABIEFE he B RN B AR U 1 S PR Ak i
A RN LT BT R R AR, ik
) AR R RE R B RERE BRI T O B AR
SR TE S R AN K o FESCEE BRI A R BE
B AR AR08 L | FEIA ) 1 980 B i 1A
AR N RNABIHIEH, e BAa —&E
W SR BRYE A 15 T e 58 3% , Ja SE0F TS & % )8 LIk
M R 3R

2%
(U] A= RAR BT 2 0 T AR AR SR I —— O 6
EAAD ML) ] E T AR R, 2011,2(4) . 72-T4.
ZHOU YX. The new standard of Department of orthopedics Surgery

breakthrough technical guidelines-artificial hip ,knee replacement
interpretation[ ] ]. Zhongguo Wei Sheng Biao Zhun Guan Li,2011,2
(4):72-74. Chinese.

(2] BRE SO BRI, TN LA R B S M2LE 1 |

LA E AR A [C . E TR BB ER I8 B W 1L B o
RS, 2013.
CHEN ZY ,CHEN HX. The changes of hemoglobin and hematocrit
after initial total hip arthroplasty and total knee arthroplasty [C].
China Academy of Engineering Science and Technology Forum
and annual meeting of the Department of orthopedics in Zhejiang
province,2013. Chinese.

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

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

[5] mtmam, 2780, 0k, 45, U4 IR 0GB 4 AR 5 BB 2% 1 iy
SR AT FE ], AR, 2011,49(5) :419-423.
GAO FQ,LI Z),ZHANG K, et al. Study on the influence factors of
hidden blood loss after total knee arthroplasty[J ]. Zhonghua Wai Ke
ZaZhi,2011,49(5):419-423. Chinese.

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

[7] del Trujillo MM, Carrero A ,Mufioz M. The utility of the perioperative
autologous transfusion system OrthoPAT in total hip replacement
surgery :aprospective study[J]. Arch Orthop Trauma Surg,2008,
128(10):1031-1038.

(8]  EJuk, BUAT. A LA oG 1y 4 [ T AR 0 % i i 9 A1 DG TR %
SERTLT] s PR 25 2% 35,2011, 40 (4) :377-378.

WANG GB,HE M. Analysis of related factors of perioperative blood

loss in total hip arthroplasty[J]. Shan Xi Yi Yao Za Zhi,2011,40
(4):377-378. Chinese.

[9] An HS,Mikhail WE, Jackson WT,et al. Effects of hypotensive anes-
thesia, nonsteroidal antiinflammatory drugs,and polymethylmethac-
rylate onbleeding in total hip arthroplasty patients[]J]. J Arthroplas-
ty,1991,6(3) :245-250.

[10] Nordstrom BL,Kachroo S, Fraeman KH, et al. Warfarin prophylaxis
in patients after total knee or hip arthroplasty-international normal-
ized ratio patterns and venous thromboembolism[]J ]. Curr Med Res
Opin,2011,27(10):1973-1985.

[11] Durasek J,Dovzak-Bajs I,Sarici V. Factors affecting blood loss in
total knee arthroplasty patients[J]. Acta Med Croatica,2010,64
(3):209-214.

[12] Novicoff WM,Brown TE,Cui Q. Mandated venous thromboem-
bolism prophylaxis: possible adverse outcomes[]J]. J Arthroplasty,
2008,23(6 Suppl 1) :15-19.

(131 T g ZEmm, % N T8 8RS I R A 5K

I~ JB % e D o A DR 43 A [T ). A #9155 11 IR, 2012, 17 (4) - 288~
291.
WANG ZY ,ZHOU JS,LIZC et al. Clinical analysis of symptomatic
lower extremity deep venous thrombosis after total hip replacement
[J1.Jie Pou Yu Lin Chuang,2012,17(4) :288-291. Chinese.

[14] Bell TH,Berta D,Ralley F,et al. Factors affecting perioperative
blood loss and transfusion rates in primary total joint arthroplasty :a
prospective analysis of 1 642 patients[J]. Can J Surg,2009,52
(4):295-301.

[15] Marino J,Russo J,Kenny M, et al. Continuous lumbar plexus block
for postoperative pain control after total hip arthroplasty. A random-
ized controlled trial[J]. J Bone Joint Surg Am,2009,91(1):29-
37.

[16] Eroglu A,Uzunlar H, Erciyes N. Comparison of hypotensive epidu-
ral anesthesia and hypotensive total intravenous anesthesia on in-
traoperative blood loss during total hip replacement[]J]. J Clin
Anesth,2005,17(6) :420-425.

[U7] R BRI 42 RO6S 28 4F 42 108 4 R M 3 71 = 1Y
s ()], A AR AR, 2008 ,28(20) :2033-2034.

WANG YH,HAN W,MA HC. General anesthesia in elderly hip
replacement hemodynamics[J ]. Zhongguo Lao Nian Za Zhi, 2008,
28 (20):2033-2034. Chinese.

(18] =~ fdR XAz, T @ . 1 4 R 51 5 T 4 22 BEL U A2 8 4R

&5 N A DT B A P RIS [T, 4 58l R R 2 2
#12,2015,37(6) :530-533.
XIN XD,LIU H,YU JS. Application of nerve block guided by
nerve stimulator in total hip arthroplasty in elderly patients with
high risk[J ]. Nei Meng Gu Yi Ke Da Xue Xue Bao,2015,37(6):
530-533. Chinese.

[19] Baker P,Dowen D,McMurtry I. The effect of surgeon volume on
the need for transfusion following primary unilateral hip and knee
arthroplasty[J ]. Surgeon,2011,9(1):13-17.

[20] Liu X,Zhang X,Chen Y et al. Hidden blood loss after total hip
arthroplasty[J ]. J Arthroplasty,2011,26(7):1100-1105.

(U 11391 :2017-06-02 7= ST 4 - 15 48 )



