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Abstract

Research Purpose: To compare the releasing tourniquet after prothesis placement using tourni-
quet during the whole-course in the case of hemorrhage resulting from total knee joint replace-
ment and early rehabilitation. Method: Adopting prospective randomized controlled method, the
research has taken the cases in the Surgical Department of Affiliated Hospital of Qingdao Univer-
sity from March 1, 2015 to July 1, 2016 as examples. Patients were diagnosed with left (right) knee
osteoarthritis and the first time to receive total knee replacement (TKA). During operation 50 pa-
tients were divided into two groups at random: the first half cases used 50 tourniquets (first half
group), and patients using tourniquets during the whole course were 50 cases (whole course
group). Duration of operation, bleeding volume in surgery, perioperative transfusion volume,
deep vein thrombosis of the lower extremity, pulmonary embolism number, perimeter of 10 cm
above knee 3 days after operation, VAS score of 7 days after operation, HSS score, number of ten-
sion vesicle cases, CPM functional exercise degree 3 days after operation, admission HCT, drainage
volume on the 1st day after operation, and HCT 3 days after operation were recorded and com-
pared between groups. Outcome: Compared with the whole course group, the first half group had
longer duration of operation; HCT value was higher on the 1st and 3rd day of the operation;
bleeding volume and amount of erythrocyte loss were larger during operation; total erythrocyte
and hidden erythrocyte loss were less; drainage volume was less after the 1st and 2nd days of op-
eration; patient’s HSS score was higher after a week of operation; perimeter of 10 cm above knee
was smaller 3 days after operation; VAS score was lower 7 days after operation; CPM functional
exercise degree reached higher 3 days after operation; number of tension vesicle cases was
smaller; the differences were of statistical significance. Conclusion: Compared with the whole
course group, using tourniquets in the first half group not only has reduced hidden erythrocyte
loss and total erythrocyte loss, but also was beneficial to patients’ early recovery, dropping inci-
dence rate of phlebothrombosis, pulmonary embolism and other complications. Therefore it is
worth adopting.
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BrILH K. BEAsE BB LU RSUE L 5 2R A IR M FE R ST B HR J5 K -5 B35 B = A%t
H. Hik: ABFCRARTBEEYITRHII, %#20154E3H1HE20165E7H1H TH S REMBEER <
FHRHEABE, SWINEER)BERTR, FEMRITERKTEEAR(TKA)E, RH5514%%50
LR PN FA R BEBENL 24 BERAER IR #5058 (BT 4B 4), £BEH R 505 (&7E4).
WRFARRE. RfHimE. BRAMRNE. THREFKLRER. MieEAL, RE3RBR
E£10 cmf@&. RIF7RVASIES . HSSIFAr FAETK I HKEBI%. RE3RCPMIIRBIREL. ABt
HCT. REE—RFIHE. HCT, REFE-RFIRE. REE=RKHCT, FHBTHRLE. 4R ¥
BASLBRHAMLE, FANRRK, AEE— ZKRHCTHEHZR, RPROERE, RPLHARER
R%Z, BAYRELRERSD, BEAHARERERD, REFE—. ZKR5IRED, BERBLUFHSSHES
BHE, AE3REBBE L10 cmARB/N, RFE7TRVASIEGBIR, RE3RCPMIABIMEREK, =45k
TEKBOAER D, ZREFSRITFENL. MAFLARERE. ERIAREREZRTAITEER
Xo WEHT T RHEIKIAE. MRS RERE. &b BTN R AR R Ik
H, MBIRERELARZRERSLARERE, TN TEELMKRE, HARINRET K
i, FiteEEIFRERRER, HE/RFXKH.
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B RIS H R, RO B IR N T ok, B IRA R 1] [2]. AT E
TN BT IR R TR 28 . RGBT REF LR IR RPN BI[3] [4], AP RIE LA T2
BT ERTFARS, BRI EBRTARBAGISN. EIRIE AT B 45 AR A RAKHI R, H R & T RE
ST ARG B AR AR L, AT AT BESZMA A5 I A D RE K R [5], FEEIER T H i i A
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REALI AR L, SRAFARX FHIE, B4 T T ARPEKESBSE I RIFRE, AT TKA
RIEEAEYIARA M, FTUOb e TKA hRAETEAFH[7]. M0 TKA ARG T AMRHE T 1) &3 55
FER: WOARSERMBAFRIARE[8]. 1A RIS 9 R TKA ARG R LA R
MIORAR[9]. wr, b T ARAAE S, B rER 77 N M2 KA A RIS A, (HR
AT IZ AR 7 3% A R 1 s (V) e 2 A R4 A 00 D 2 5, Bl 2 B A FE ) R a2 Fe 4t
b (D) 2 T BRI e e 2 G, BB 2 FONATEREA) [10]. 6T AR, AR T FiFoR
[ fg b s R 7 2, PP L 5 FR 0k 6 R FH S st TKA ARG BB ki, RAIRER . RS AR L
i AT

2. BIREH*E

1) wit: BEHLA LR .

2) WA KM 2015 4F 3 A 1 HE 2016 4E 7 A 1 HAEE 5K 2EEE 2 BE & B B o1 4]

3) MRk AT I N RS T BRI R A 1 56 [ AR M 2 i) A6 7= 1) J A g B 7K e il g N Lok o

4) GINARAE: ATHI AN A O B R 1 B 100 ], TETRERE IR . R . RO SR N R
o BFAWIET AE R Hrp eI Bk 19 6, Lotk 3141, XTRRALTPE 20 1, Lotk 29 ), 4
I 52~79 % .

5) HERRbRUE: BAEE O B L il EMEBSR; M08 <100 g/L, IMi/MRITTEL < 100 x 109/L;
EHHERTR: BMBETFAR.

6) J7ik: FARAEMKA G MREF, 2 bFE—EINET]. b seib o 2 us s SR g /K TR 1L
Ja BRI, 2 SR I M R4 AT X RRA N O 26 IR AL 2 JE B Uk I s . AR S AR g
IR A, ARJE 12 h FTFURS AR T A1 2 5000 1U J RVESS, 19k/d, B aisEs: 3 Rihmm L i
WL, RIS R AR, ML A <80 g/l AibsdE, 45& BEARER MR, Hidsk
TR o BRI S RIZIF AR TS S EROCTY, Wi B UK UILIA, B s 2 d JHa6 H CPM HLA B R
KATIESN B, W GIRE S AT B P A B s S, RJE 2 AR,

7) VSRR APt X EE BT HSS 174y, s BRI b 10 em AR, R g FARE A, Arh
J M R ILE, RJE: I NRRFIKIARTE . it 2 A, AR5 3 REEJE E 10 ecm
JifE, ARJG 3R HSS Wor, FAEKIMKIEHIE, KRG 3 K CPM IJReiRIGREL, ARJ5 7 K VAS W),
FIREAR GG E

8) L4 EREINITHE:

BAHMERE: WEEEFANOTHMmE ELRE. 5%, HAAKRHEENARITNLAE. T
PBV = 0.3669H° + 0.03219W + 0.6041 Z1%: PBV = 0.3561H° + 0.03308W + 0.1833. PBV Jy AR Rl L 75 &
(predicted blood volume), W A& (kg), H A& E(m). EF QL4 EKE = PBV*(HCT AHi(%) -
HCT RJ&5 3 R(%)) + R AR G4 A &= .

BHIHARERE: BUHAMMERE = RPOHRERE + RF440RERE.

AP EREQL) = AP RILEQL)*HCT RHT©%)HF AT RIME = WP BAE - R
i + A E R,

RO ELREL) = AJ5 24 h SHRE(L)*(HCT KiT(%) + HCT KJ5 1 K(%))/2 + (K5 48 h 513
(L) - RJF 24 h 5l E(L)*(HCT RJ5 1 K (%) + HCT KJ5 3 K(%))/2, HrhalsBimEi A 5IHE
gl .

REIHRERE = SNZHRERE - BIETHREKLE.
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9) SiitibB: AWFFKA T SPSS 21.0 ittt xR AFT AR R TR A ARk &
ARJE 3 REBME E 10 cm AR, ARJF 3 K HSS iF5r, FoAsKIMKIEHIE, AR5 3 K CPM ThREMRMRIE
B, RIE7RVASF, SIREAREIIRESEMZERSEATHR, AXtsRoR, HRECRH tRK, &
e f5 5k MK NEH ROk s, BrA AT KR a = 0.05.

3. &R

1) WAHBH TR WABRFE GE. RE, F5. WA BMIIBEEEZ R TS 2% (P > 0.05,
# 1),

2) FALEERMENLE: Wk 2. & 3, WrPRAS&BRHAMIE, FAMNMEK, REHE—.
=R HCT HEm, RPRMERZ, RPOHEREZ, SOl ERERD, BIELMIEERER
b, ERMASH AR (P <0.01), REH—RIIRERD, ZRAZGITFENLP=0.044), REHE K
SIRERD, ERASIUFEN(P =0.015), MARF HCT (. ARAjMAERE. RGLMWERE. BIHEL
M EREZER LGS E (P >0.05),

3) MALEEARIGITACTEL: W3 4, B ARAT HSS ¥4+ 8 I 10 cm J842 2% R B4t iH = (P > 0.05),
AP RRH S AR AR AL, ARG 18 HSS VE4rEim, ARG 3 RIELE 10 cm AAEUVN, RJ5 7 K VAS
WK, RJF 3 KR CPM AR EEHIR, ZRA G5 (P <0.01). /7A7K I3 I N Es b
(P=0.016), ZRAGZII¥E L.

4) FEARIRER K AR ke ZE AN K PRI TE IR RE R A

Table 1. Comparison of two groups of patients with general data
1. RMEBE—MRERITEE(x£s)

PESI G A Uk BMI
" 5B E’s cm Kg % Kg/m?
AR 50 12 38 1.602£0075  73.94+11.82 65.74 £ 7.05 28.76+3.77
Sl 50 13 37 1.611 + 0.065 74.02 +13.28 65.22 + 7.53 28.42 +3.99
P14 0.817 0.496 0.975 0.722 0.664

Table 2. The comparison of two groups of patients with blood loss index

2. MEABEKRMIEFREEB(X £5)

REH—R REH-K 0 REBER O REBEEE
SR IR HCT HCT
min mi ml mi
Brefes 50 93.02+363 12271407 201.2+7411 66.6£27.62 0.3994+0.0311 0.3221+0.0266 0.2880 +0.026
EM4l 50 75424505 8271158 2355+9258 82.1+34.69 0.3949+0.0336 0.3002+0.0266 0.2649 +0.0243
P{H <0.01 <0.01 0.044 0.015 0.489 <0.01 <0.01

TN Rk

Table 3. The comparison of two groups of patients with blood loss index

=3 MEBERMIEFREEB(X £5)
ARurmas ARbogErE REOHBRERE SaAErE RUHIARERE BEIHRERE
L L L L L L
Bickfggl 50 419:0.6562  0.0491+0.0071  0.0927£0.035  0.4995+0.0952 0.1418 +0.0365  0.3577 +0.0910

“RM 50 4.2332+06541 0.0328 + 0.0057 0.1054 £ 0.0438  0.5859 +£0.1089  0.1381 +0.0454 0.4478 £ 0.1071
P& 0.742 <0.01 0.114 <0.01 0.657 <0.01
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Table 4. Comparison of postoperative functional recovery
F 4 RIFINRERERTEE(X £55)

ARFELEAHSS AFilgEL10em RE=RKEL AKEFE7KRKVAS ARJF3KCPM

AP HSS 17> Wy Fif 10 om Jilfe P R ¥
9 Vi cm cm 4y B
e 50 48.64 + 3.04 79.98 + 3.027 4214 +3.02 44.38 + 2.820 464+1735  96.80 + 10.868
Sefedl 50 4754 +2.89 749442614 413242788  46.02+3.165 5.72 + 1.629 88.10 + 9.524
P B 0.067 <0.01 0.161 <0.01 <0.01 <0.01
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TKA R ETB M 670 J IR A — e & A0 7 6, ' REARTES BB 1 A 3 TR B [11] I TKA
AR P FE 7 L L T LA A T ) AR B A LT, AT SRl 22 S 7 DL TRA A e sz ik
LA A2 1 o AELA Fh P L LA P e PR 2 A D B T PO AR R et T R R O B A R R, 247
A 4 IR F 7 ATV IRAEAE S U, LIS A) 2 S ) P 7 22 A LR A AR [ 10] 0 bR P 1 ot
KT S R U REIE IR L, OB, RS S R I E R AR AEN, DI RS
TPERBAR R E, TARKM SBINRMA S SBURYS SR Z A, XA B
FF 5] % AR A 0 U [12] o A SRS el A48t 1 L PR £ 7 3R A 0060 /0 Hh I 02808, ol 4 — (AR
7 B ES . ATFTIES: T RN T R P A B, (BRI R T A A

BE T AR MR £ AE AT, WA E R Fal 2T 40 % B A 41 4
P FE S, AL E S R AT LB AT, A TTSS TR R AT R AL A R A o /D 1 S LT R
18], RO E KR LUBN AT ERE . REF—RIGE. REE RO EGE, ms
(2B AR B LT AT R i . AR R DL AR L BT AR AR ok L B, 0/ TT RS AT R T R
B 1K TR L LA U5 2 25 0 I 45 I 1 FESE AT 00 R FRALAE 2 OB SRR L I, 2 JF 2t R
{55 B P Y LA T AP AL 0, P 4 b 0 SR T AR (B AR B, (L b it 2 AR IR,
380 R TS G R R 2 R, X5 S5 A Yavarikia A 25 A UBT TS BELA 5 [14]. EARSRE
YRR AR P 2O e f /D, R SRR A S L e B 20, A i 1
IR AT, AR TS 2 IS AN S b, T AR AR S 2 1 B P
PP, 7L AT A S B MU . BRI R DL S R I E 22 5, IS A AT LA S BT A2
YL 2 R WA T R e 2 4 i SR ARG 7 M LT B B T LA Y SR RO S T AR
FHAE M SR T A i, (B Bk 26 2538 0 10] 0 T8 & X AELEH- 4 JEENR 2 5 SEVR E R IR 50
JE W 11 LA R R S T2 P I 0 T v 2 15 7 L L 4 77 5 5 ) L P 4505, T =)
BEROR R IAA ALY, 8 B A B B MR N, TG (A% 2T A2 S AR A AR [16]. 180T Mittal 25 %
B84 2 L 5 % L R 5 1 5 5 D 5 8 0 84 017 T 3R A 45 Rk 2> 1. 35 £ 8 P ) A 05 0
AR JERE S . 5B L3 (LA ATV 3B 2 Loktke 2545 Hh MR B T /S 17 928 2 2 I 3=
FERIE[18], T 7K VR J= T K R B 48°C frE FH T LA B T 9 L[ 19] T DA P2 A A A
e e B JE R AL LS RS U/ Bt It . ZERATTABR S 24k, il PR 4L B A R AL ) L 1 45 e 40 F
PIBE, M B AR, R S B T ELb A A R RO A ROt
A g, (HARBERELIE 1 AP BE A2 S I L, ZERR A A i, A R A S NP F L [20], DAL
Ji Lk o B P A AR TR AR S MR e, AR TIX R, FTLUX B T e
AR AL L AN T 2 e e A FR AL 1 — AR



BEA B AR MR DL N 2084k, AT BRI N2 o 7524 B BT ORI il BE A
USRS 5T, EAMEESAEARGRRY R HRE M. H A7k i AR fim 52 2801z 605
Bruner 7E 1951 fE42H T “IbIMAFLREAE” , FHER: RIGHRSS. SN EAE. Kb HEIA R, AR,
s HULAIBRIT . 7K FPEFA R M-S BRI [5]. XECRHEATAT AR | B S B (] 84 B ik 1fn
a7 N IS TR R TP AT 2506 TR e ? Ledin 25 L0k 105 345 B R B R0 49 AN 2 e i T 4 3 S o7, 7T g2
WM AR JE PRI Al B3 TC IR R b 5 s B RE I R[21] . Vandenbussche %5 & A H AN F i i 7
BH/ARRR., RO ERA . B[], AWt peEBRAseBREaaEFIRE 1 H
VAS iT5r, RJg 1 HSS iF4r, ARJ5 3 K CPM BRI EHE K, X5HAEH WA R—8.
Ab, B EEFRIF ARG HIBR I R 2 7 A2 D65 s WA I I SO K, RS N & e 4 213 )5 sl
SEE R, ALK b A S EPOR . XEE, ARTFAREIREKE 23] [24]. ABF5
ELAEIESE T kb b i A P B ) 2 g D AR S Btk 2 i, IR AT LRI T, A REA R ERAR)E
3 RAME L 10 cm AN, PR IHKER B HERE D, XML R -8 Fikk
AR R EE 8 AR A R 2 R 35 B A o SE I R S IR KT Th e R &

HFEITHEAR . BRSNS, PG AR . K5I AE BARRAMEASE ) — H 7=
ARG FEONFRE RERIOT . MR T RO A R O T B e AR rh (5 A ok i o 5 350 ™ B R . 1k 1
5 S 2 S BUB o i F B T = BbIRES, XA 5 FEUARTERG B DR AT (ki /2 # ik i
FEAE IR fG 6 R 35 [25] . Watanabe 55 A B ik 175 B 0% (2 i3k Jad 350 MR 20 st 1k 2 BB BRI, [RIRHE A
TEVEEATAEY), X LA U A S R AR T B PR 2R [26] . SR 1T AR 78 b 6 2H 28 2500 R B Ak
St 2E R A, VR VNIRRT RE S A G AR # I RUBHME B B AT FES TG 30 Pl 58 4k i S
PLEEZ N A %, AR Hirota SF(0HF 7R BAIRE 26 T Ak A% 55 b i (0 456 FH S TR0 AH 5% [27].
AT AR TFARB HILE 75 8 i A, BUPRRdHARHITE 93 oAy, TR [A] AR H00 t m] R
e—MNEE

gi BT, AWEFTSE R, RN Lk s A e AR B AR AL, AU AR R
Y E R T R AR E R E, R T BE RIIRE, BRI A R A A 255 I RO 1)
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