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Effects of horse chestnut seed extract on early hidden blood loss and limb
circumference changes after total knee arthroplasty
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Abstract

BACKGROUND: The swelling of limbs after total joint arthroplasty is associated with the hidden blood loss. The
main component of horse chestnut seed extract is Aescine, which can protect blood vessels, increase vascular
tension, reduce capillary permeability, and exert anti-edema, anti-inflammation, and anti-exudation effect. This
extract can prevent and treat post-traumatic swelling of the limbs.

OBJECTIVE: To investigate the pathological mechanisms and effects of horse chestnut seed extract on early
hidden blood loss and limb circumference changes after total knee arthroplasty.

METHODS: A total of 150 patients undergoing total knee arthroplasty from January 2013 to September 2013
were retrospectively analyzed. The involved cases were divided into two groups. The test group of 85 cases
received oral administration of 0.3 g horse chestnut seed extract, three administrations per day, from the first day
after total knee arthroplasty. The administration was given for 14 days. Control group of 65 patients received no
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detumescence drugs. There were no significant differences in patient’s age, body height and body mass index between
two groups (P > 0.05). Blood routine examination was performed at 1-3 days after total knee arthroplasty. The amounts
of intraoperative blood loss, postoperative blood loss, and postoperative blood transfusion were recorded. The hidden
blood loss was calculated according to the Gross formula. Perioperative limb circumference above the knees was
observed and measured. Two-independent-sample t-test was used to compare the difference between the two groups.
RESULTS AND CONCLUSION: Hidden blood loss between the test group and control group was (590.6+214.2) and
(821.24457.30) mL, respectively, the difference was significant (=3.238, P=0.021). The postoperative total blood loss
and the thigh circumference changes above knee in test group were less significantly than that in control group within 2
and 3 days after surgery (P < 0.05). And there was no statistically significant difference in thigh circumference changes
on postoperative 1 day and drainage between the two groups (P > 0.05). Experimental findings indicate that, early
application of horse chestnut seed extract can significantly reduce hidden blood loss, significantly relieve postoperative
limb swelling, and promote the recovery of limb function after primary total knee arthroplasty. The mechanism of
detumescence might be due to the decrease of hidden blood loss and the promotion of venous return.

Subject headings: arthroplasty, replacement, knee; blood loss, surgical; perioperative care, medical
Funding: the National Natural Science Foundation of China (General Program), No. 81372013; the General Program of

China-Japan Friendship Hospital, No. 2013-MS-27
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Figure 1 Comparison of hidden blood loss in patients of two
groups
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Figure 2 The limb circumference changes at 1, 2, 3 days after
surgery in patients of two groups
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Table 1 Comparison of general data of patients in the two groups
IiH E R | Xof HZH

n 85 65

L (0l %) 62/72.9 43/66.2
ik (xts, %) 61.3£13.7 59.6+11.8
Hi(xts, cm) 164.5£8.0 161.6£5.9
Wﬁﬁé(ii& kg) 69.8+11.6 74.0+13.4
PR H(XES, kgim?) 25.7+4.2 28.3+3.6

Yo7 (T 2 AU YE, n) 69/16 54/11
FKik: WALBFHER . AL B, TR K P TT UE R R, R
¥E B MR (P> 0.05).

A LA RME A J PR BRI o BIFSURI, AR B
e S L A 5 i o i e P8 LA 35 (AR OGS, Bk
LA A DG 0 T A i e R o DR 6, e
A REE Bk R a2 AT A FRI AL A Ta] Bit, - i 512 I
RIS A B A I . AAWEFR W], SR
E//EIRTE 3L Tk o S ST & Y] i N Ik SR Gl N A
SRR EA S B AR, X AR DA T B K il mT
RE A A5G B A T P K PR B LA o

WFFER I, BRIGY B BRI 5 - A 45 i
LM, EEE, HLURENSE, SER T
RO AT RO, Rl QU JAIRAE R, BTk A4
WHERACAEHIFRAG, ATPS R RER ik, dit= 4R
HUARS SNE, i 21 kSR AU NG A6 PR (R TR, PP ks
N RN TS S B BRI , 1T I 3 A5 R A 2T
SR B PRI 5 ST N o i A = e 43 s
HRON LR TR 7 PO UL A A R AR T A5
#3210, NI BOUVLP IR B, WU EF4E ik, VL4 A
A IR O A A LR B B R T
TR IR AL Py R A, A 9 P 1 ', ik i

7729



A T AR TR AR B BT PR Pl 285 B AR 1m0

% www.CRTER.0rg

ST N FE R S A AR . B SRR TR ER A 2 0 )
375 A S PERT 20 2, R AN il A T E
BEL L9 A N 1Y R PRI 20, ol B e R OB, g
WA AT TRAN MR R R, B v i R R s R 5K
0 BK RIS KR, UK
KA SRR SRR I VE AL 25 B85 R A
TR N, BN A R BN B
FEYhD, I8 SIRECREITE T ISP A0 0 S B AR AR
A7 20 240,y B e SRR T LT T A0 1 R R R 4
RIDIERIRA, Wb R BB, JFPnil 28 3 i
IR 2, I S e R A B TR 4R 1 e iR,
HEREA B BT R AEBU N, AR el Ak,
BAZUKM . RIE. BRI,

G S B BE A AE 8 LU Bt 2k m PR, R
TIPS TR R (B, T X S A O R B
H R, B R AR, AR . 4
WA G B B R R ) R 2 2 A e gl 2 M
T A TH R ) TR T2 s i i, fof D T i 2H 23 % ) TR 2 2R
SRR AR ANEIK I AR RREAS R IR R 40 RS TBOK &
7, BEEMUE RV, I SR T 3G 0B 4N i A %
Ve, SEUZA RS M R A LUK R, wEg R
WY, Beobk 2k i 5 b i A I 1) L AR, TR
H IS 22 5 0 b AT I (A DG, i A e JR) S 4 7] A
3 PR B R I P 4 20405, R A A b it 5 |
PR LT YRV AR 8 I e 29 300 byl /b 4 T O 1 B 4 i
ek Ol () 7 vE B )32 Ho B FH - 90 1 B e 1 Il R S
p[3 36 40421 s R R £ = SR IR A R 20 3% 38,
BB N 2 2R 40 J S 431 B9 (5 25 7 ) I U, e s
FADHLGE TR A R, BRCEA  EEE, BH
L AARE N FRIALZR, w b a0 Ja RV Refig 3 v il i
(ISR R T, 8 T S P37 3 P RO e, e i ]
W MHOUKM A RE PR, REAT ST A A
TR, AT I8 5 BAARK 0 A7 0 0 1 3 BBl Bk i 3 Kk
FESEN, BN KT SRR EF RO, P54l
JrVE R AT BRI . 5028 R i sk ) i3k
7E SR AR S SR BRI B R A N SRR
FERIERAT R, a0 & (2 Bl 0 AR, m LA 17K i AN
W v PR AT M2, JE Gt O 2 S B SRR o bk
BEIH S, AN Ca® MRURME /. SETSIIR EF2a
O T A2 T ARk i PO %81, o B4R Y
YR R IhREAR 4. RF AN S B3 A R R VR
25 40.6%-3.0%% >0, iy £E A AR IG B PR LA N R
NI o A K 2 B AL A IR T 24 4R
TEROFERE, 325 1 IO B 10 0 ARk S, R Al
TG B REH KB REN, &8 =,
BB . 7R AAE BRI TR, P R LS,
{EATPYR /D, 7ERSNEBEAWC LS VE T /NS G R - R

7730

HURRZR ORI, SR AR SN, P9 B AR K b AT Fhoks 4
JHE N, IXLEHCT I S, A AL
R0 PR T, vk BT P DL IR AR I B, S
IR BE AT, R AT e DR A R G, S B g
;JxK[ZOv 30, 34, 38]0

Ly SRR R U A ST R AR B A AT R
(RrPLH, AR AT BE AL > 4 RO B e
PRI, et da i JE AR I o SRR 2 15 P 1) T 75 A
TRYT I K> A RO B A B Pk R AN R R . IR
T DBV i ARG e S L 18 ke ke ol e 2 27,
LY S O AL 9 S NP S G o8 i = w3 SN ]
B RANTE ML R A TS

Bt AP RO RIEN G T R R AR RFEFH
Gt FHA TG TR, AR TR,

TEZ T gAMb SRt L E, LT KRFE N
A Gt R E S AT, ZIMEARETREBFAR,
iR RARE, SRR FEAT.

FIEIHZE: X FRANETRGBANRF) BT R,

EEEEL:

fo R & ALK EH AR A, REIR T AL
R&, EANTHRERZENTRTEE “wRRAZEH”;, FTHRA
R FEREREEER AME.

EARR: W6 RIRIEAFAR LA 4 £ LRI, 25
FHEMEZRARL, A S FNEALXTIMERIAEG
. R EREIA T B AFEREAERER, 2nifiax
B, BANEALLT ERF ARG TR.

FARAKE: G K - TARXT BF Rl 7Rk X
FHANMLER, REEXTEA, TH 0 A BAKFILH
B A Y, AR E TR SR Ea s, %%
HEFPILE A MK . [tk foed 2 206 REAIR T RIVIKA
BRREARG B, BvmEA R 6 e AL,

1EZER:. XEHBAMES, RIVEL S5, REEEAELF
FA G, AEBRHBALSE, XFTaA.

4 BEYEL References

[11  Park JH, Rasouli MR, Mortazavi SM, et al.Predictors of
perioperative blood loss in total joint arthroplasty. J Bone Joint
Surg Am. 2013;95(19):1777-1783.

[2] S, 55 30 AR TS 5 %, A5 N AR 4 A R L A S v
A7 RE[J]. A 24 24k, 2008,88(25):1796-1798.

[B] w2581, 5K o, A TR A RO AR S5 Bk SR L ¥ 5 i
K ZAFFE[J]. SR 4 RE,2011,49(5):419-423.

[4] 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. Knee.
2000;7(3):151-155.

[5] i, 258, RAE T, A5 AR RO B A 5 I I e
55 B R i AR DG PR []. o B SRR, 2011,19(3):
199-202.

P.O. Box 10002, Shenyang

110180 www.CRTER.org



A 5 A TRV AR T BB PR Pl 585 1 1248

P73 //'/\'/Z/ [7{7 £

@7z o corenon

i

6]

(7]

(8]

9]

[10]

(1]

[12]

[13]

[14]

[19]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

Gao FQ, Li ZJ, Zhang K, et al.Risk factors for lower limb
swelling after primary total knee arthroplasty.Chin Med J
(Engl). 2011;124(23):3896-3899.

TR AN, T AN TR B AR G Bk R MR B bk
A F I 5 R[] H LA 8, 2008, 12(5):296-298. 14K, A K,
5K, A58 o] ) DG AR 96 4 B AR i A FE VIS A9 T 28R 2%
APEFR] HpARE 224K, 2007,87(47): 3349-3352.

Yu Z, Su P.Effect of beta-aescin extract from Chinese
buckeye seed on chronic venous insufficiency. Pharmazie.
2013;68(6):428-430.

Pittler MH, Ernst E.Horse chestnut seed extract for chronic
venous insufficiency. Cochrane Database Syst Rev. 2012;11:
CD003230.

Ward CF, Meathe EA, Benumof JL. A computer nomogram for
blood loss replacement.Anesthesiology. 1980;53(3):
S$126-130.

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

Nadler SB, Hidalgo JU, Bloch T. Prediction of blood volume in
normal human adults. Surgery. 1962;51(2):224-232.

Sehat KR, Evans RL, Newman JH. Hidden blood loss
following hip and knee arthroplasty.Correct management of
blood loss should take hidden loss into account. J Bone Joint
Surg Br. 2004;86(4):561-565.

Li B, Wen Y, Wu HS, et al. The effect of tourniquet use on
hidden blood loss in total knee arthroplasty.Int Orthop. 2009;
33(5):1263-1268.

Prasad N, Padmanabhan V, Mullaji A,et al.Blood loss in total
knee arthroplasty: an analysis of risk factors.Int Orthop. 2007;
31(1):39-44.

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. Transfusion. 2003;43(4):459-469.
Erskine JG, Fraser C, Simpson IT, et al. Blood loss with knee
joint replacement. J R Coll Surg Edinb. 1981;26(5):295-297.
McManus KT,Velehik MG,Alavi A,et al. Non-invasive
assessment of postoperative bleeding in TKA patients with
Tc-99m RBCs.J Nuclear Med. 1987;28(Suppl):565-567 .
SRV, B, AT, A T SRR S G R )R A 14 SR
FMIEAMEF FIL-6. IL-1BFITNFRZI 1R FT[J]. i 242,
2009,7(10):777-780.

Korthuis RJ, Granger DN, Townsley MI, et al. The role of
oxygen-derived free radicals in ischemia-induced increases in
canine skeletal muscle vascular permeability. Circ Res.
1985;57(4):599-609.

Wilson JS, Miranda A, Johnson BL, et al.Vascular injuries
associated with elective orthopedic procedures. Ann Vasc
Surg. 2003;17(6):641-644.

Sirtori CR. Aescin: pharmacology, pharmacokinetics and
therapeutic profile. Pharmacol Res. 2001;44(3):183-193.

By
)iZ

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

(23]

[24]

(25]

(26]

[27]

(28]

[29]

(30]

[31]

[32]

(33]

[34]

[39]

(36]

[37]

(38]

(39]

[40]

[41]

Montopoli M, Froldi G, Comelli MC, et al.Aescin protection of
human vascular endothelial cells exposed to cobalt chloride
mimicked hypoxia and inflammatory stimuli.Planta Med. 2007;
73(3):285-288.

Matsuda H, Li Y, Yoshikawa M.Possible involvement of 5-HT
and 5-HT2 receptors in acceleration of gastrointestinal transit
by escin Ib in mice. Life Sci. 2000;66(23):2233-2238.

Islekel S, Islekel H, Gliner G, et al.Alterations in superoxide
dismutase, glutathione peroxidase and catalase activities in
experimental cerebral ischemia-reperfusion. Res Exp Med
(Berl). 1999;199(3):167-176.

AP 2 kA, S B SR R0 P IR E R KA
JA[J]. A E 2L TR, 2013,35(3):6234-6239.

UPHE, JEE L. B8 AR F - A 001 A e b e 4 e 1Y
Meta 7y #[J]. H E 2412 TRERFAY,2014,35(22):5699-5706.
WA, A T AL T A A RO B A v U S R IR B
JAi[J]. A E 2L TREFAY,2013,48(3):8313-8318.

AT S1BIB—LH B AN RSN R B [J]. P2y,
2011, 9(5):1641-1644.

Jang B, Kao M, Bohm MT, et al. Intra-articular injection of
tranexamic acid to reduce blood loss after total knee
arthroplasty. J Orthop Surg (Hong Kong). 2014;22(2):
146-149.

2/ AE S R A R SR S R SR AT DR e PR 3R
KR [J]H 4L TR 9E,2014,13(7):2006-2011.
VI, WA JU, 285 1 A N R IR 2 I 3 R A A A Iy
E R AL R ] HR AR TR 9Y,2012,48(7):
8963-8967.

KA, R S b1 SR I R ORI AU JE [J]. Hh 75 245,201,
42(8):1658-1660.

FHI, ) PR A AR DI/ A G A R i R
Meta 2 #[J]. - E 24128 TRERFAY,2014,17(22):2752-2757.
UG,k b R D, A5 A 5 A S R B % . [J]. o
202 T FERIFAY,2013,13(4):2305-2312.

A3, /b, R B, A8 ] DT AR A b BE SRS 4 O 1 e 4t
J5 N K AR T BRI P 42T R 5T, 2014,13(8):
2012-2017.

T FUR AP A BRI R YT R R L D) sk B K
JR TIPS 2 AT [J]. I 2 55348, 201 3,19(23):4 358-4 360.

U0 T, V2 S5 A1 9T S XU [ 33 4 R 5 1 T
MR B LU [J]. HP B 4 2L TR AIF 5T, 2014, 35(2):
5583-5588.

HIH R BR T A, A8 N TGS 1y 5 [ Ak [, o e 28
ZUTFEAE9Y,2014,17(5):2649-2654.

FHAZ TG, I8, XIS VT, A5 58 0K 1 40 5 5 AURT B3 BR S5 R (M R ¢
VP [J]. H [ 4128 TR 5,2013,35(13):6300-6305.

Barry S, Wallace L, Lamb S.Cryotherapy after total knee
replacement: a survey of current practice.Physiother Res Int.
2003;8(3):111-120.

7731



