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ABSTRACT

Objective : The objectives of this study were determining the safety of total knee arthroplasty
without drain, and study for the average total blood loss and the duration for hemoglobin and
hematocrit to return to pre-operative level.

Methods : This study was conducted at Samutsakhon Hospital from January 2018 to March
2020. The studied group consisted of 100 patients undergoing total knee arthroplasty without drain
(100 knees). The hemoglobin and hematocrit were collected preoperatively and postoperatively
at day 5, 2 weeks, 1 month, 2 months and 3 months to determine the calculated blood loss and
the duration for hemoglobin and hematocrit level to return to preoperative level. Complications
of the surgical wounds were as well recorded.

Results : The mean blood loss was 758.93 ml and the duration for hemoglobin and
hematocrit level returned to preoperative level at an average of 51.30 days. Only 1 patient received
blood transfusion. There were no any complications of the surgical wounds such as infection and
hematoma.

Conclusion : The total knee arthroplasty without drain is safe and the duration for

hemoglobin and hematocrit level to return to preoperative level is within 3 months (mean 51.30 days).

Keywords : total knee arthroplasty, total blood loss, hemoglobin level, hematocrit level
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Total blood loss (ml) can be calculated using this formula of Gross™

Calculated methods Method 1: Gross equation

Specific computing process
BV =k x H* +k x W +k,
=BVx(Hct -H
preop

loss total postop

For males, k1 = 0.3669, k2 =0.03219, and k3 =0.6041,
while for females, k1 = 0.3561, k2 = 0.03308, and k3 =0.1833

Index

BV (ml): The patient’s blood volume before surgery

H (m): Height
W (kg): Weight

(ml): The total volume of RBC loss

loss total

Hct pand Hct o (%): The Hct values before and after surgery

preo| stop

nmlaszideyalaglilusunsunaufiamesdniagy lnedumaianud Sevay Alade uas

drnudenuuinnsgu Welaszrideyaveingudiiegi

NANISANEI
et unsAnuuauimun 100 918 fhove 19 918 (Gesas 19.0) fUhend 81 51

(3pay 81.0) AMUAITIN 1

44



onsahsiwngiua 4-5 45
UR 40 auuh 1 unsAu-OunAu 2564

AoWUaoarguovmMswhdaiuasudorinifaulagiuia
args:uaidoanulsunrunsgnyidaidoandaonswidana:
s:groanlumsWucdbyovs:duidaidoalao

M99 1 AITNTLUNTIUIUNATIY LAZLNARE

Frequency Percent Valid percent Cumulative percent
Male 19 19.0 19.0 19.0
Female 81 81.0 81.0 100.0
Total 100 100.0 100.0

918108 66.21 U (£6.43) Umiinads 6591 Alansu (£10.22) druguads 156.21 WUAKAT

(+6.69) mmmiwﬁ 2

M1519% 2 A15e9uuN 01 Umidn uazadiugs

N Minimum Maximum Mean Std. deviation
21y (V) 100 52 80 66.21 6.43
dhwidn (an.) 100 39 97 65.91 10.22
dauga (vu.) 100 145 170 156.21 6.69

Ingldszagamdandy 77.81 Wil (£8.90) Usinansgayideidenade 758.93 dadans any

A9 3

M13197 3 AIUARIUSHINM T ELTRANEINGR, SreziaanudiuYeLdenndUdan1 Iz iaUN1SHAR

wazta1lunsIfa (tourniquet time)

N Minimum Maximum Mean Std. deviation
Blood loss (mU) by 100 62.46 1723.01 758.93 342.72
calculation
Duration* 100 15 90 51.30 31.27
(days)
Operative time 100 62.00 105.00 77.81 8.90
(minute)

. & o A LY a o 1w
* Duratlon25588L']a’]ﬂ']ﬁWUW]GU’QQLa@ﬂﬂaUEﬂﬂ’]’]%‘Uﬂfﬂﬂ@u%?NW(ﬂﬂ

v {

a v a 1 Y o Y o A o s al & ::1'
EUE);JuamLQ@EJ?JEN?W‘U83Jﬂ(§1ﬂ’§(§lﬂaum’§mm¢1LLazwaﬂﬂﬁmmﬂiuﬁu‘w 5, AUnNun 2, WWUN 1,

& .24' & a{' .24'
LADUN 2, AZLADUY 3 ANUANTIN 4



Region 4-5 Medical Journal
Vol. 40 No. 1 January-March 2021

46

Safety of Total Knee Arthroplasty Without Drain Placement
in Primary Osteoarthritis Patients, with Postoperative Blood Loss
and the Duration for Recovery of Hemoglobin Level

A%

AN 4 PTNLARIIZAUTILIATATITEUZLIAIAN9)

N Minimum Maximum Mean Std. deviation

Preop Hct 100 29.60 50.50 38.63 3.66
D5 Hct 100 22.50 38.40 31.53 2.96
2-wk Hct 100 20.20 43.30 33.70 3.59
1-mo Hct 100 28.70 45.20 35.17 3.41
2-mo Hct 100 29.30 43.20 36.32 3.28
3-mo Hct 100 30.00 45.00 37.13 3.56
Valid N 100

Srunudiheidedldsuiden 1 90 waz
devrteya e o1y uazsziusTulnadusedu
U lPASANBUNTHIRALALUAINITHIAANTILATIZY
Madna nu seaudlulnadunassyaudunlansa

nauganiizund Afiszauneurdaniely 3 ey

(%

(LQaEJ 51.30 1) Uy amm’mw 3 GﬂlILLN‘NﬂlI

a o

71 uay 2 WﬁEJﬂ’ﬁLﬂaaubLﬁ’PUaﬂsd@L“U’]‘Uﬂﬁ]

TUNUNISIANDINITUNTNTDUVDILNAK AR 1YY
nsamdesazlynunisdvendonlud o
(hematoma) s miufulsiidedldsuiden
1 518t wudnfiseRudlulnaduneunisnidn
Winiu 10.1 wagdisyauslulnadutlesnin 8 831N
nsidn JUaedadeslasuien

U 1 ANIUFUNUSTENINTLYLIANAINFALALTEAU hematocrit

Duration to restore preoperative
hematocrit level

50
40

o o

Hematocrit level

Preop

30

2

1
0

1mo 3mo

Duration

46



onsahsiwngiua 4-5 47

UR 40 auuh 1 unsAu-OunAu 2564

AoWUaoarguovmMswhdaiuasudorinifaulagiuia
args:uaidoanulsunrunsgnyidaidoandaonswidana:
s:groanlumsWucdbyovs:duidaidoalao

v

| (% a

WNUNHN 2 szgzhamaIiateRENneuNsEiU hematocrit AndUngsEAUUNG

Y

Comparison of percentage of the patients that
120 oo hemotocrit return to pre-operative Level
R oy o meens
"
% L - ___,—-;«-’-— ----------------------
'-E 60 """""""’"""""""_“;"—"a’“'g """ o o -
o -
g 40 """":‘;'34'{ """"""""""""""""""""""""""""""""""""
20 - N e :
0 T T T T T 1
0.5 1 2 3
Duration (months)
39150l JagtuillatinnsAnAueuagansiniisieg

wialulagnisundnUdeuda ey
Tutagtuiinswaunluegnsuin n1sdnnisiu

(Y2

Usinanisagdedoavasindadudsdidy anae

[ |

a A & o | a a )
deneaniiluannndAgdnlvgiinaindenas
Tudesinenegludess (11N 500 Hadans)
TnegUleUssunuiesa 9.8 dadlddenanauny
Naan136en " USunandeniideludruauunnlaly
a a a ] o A A a

Honligaydeseninmaiifinvsadenfioenuny

a ] a A a T

aesvuneidon witlunisgadeionnuesliviu
Tnedrulugiinainnisaaneiiveudaidonias

Wnidoaunsiignvhaneainnisinga 1deluaiting
interstitial fluid wazidondidsinsegluvio Fe19
I¢annfls 500 fiadans'® IngindouSumsiituin
iluraszueidenasiviinasusvananiami
voamadeidentiomnuastas et Insfuimn
91ngn3 calculated blood loss'” dw$ulugftei
lilildaneszuiedon Ssszmitansindauagnds
nsifnaglianunsaindsunsnisaadeidonls
oty uwinmsdwalagasluisiud 4-7
vdanssndndanuinduddign azanansoduin
vsuanldhgihemetudodenluuntoniiods'

naonaudsdiniswaumadaiSidnfioannis
geuidelionuardnsINIsSuLAeNN1enAIRINNT
i oy U 2006 3y clamp drain a1elu
1-4 s way 4 Hlus wSInEsn TKA uas
5 9 dwsunisudlunisinga® TKA wudins
4 tourniquet anesauasvieszutaniely 4 Falu
wazUTuUTIwmallANSEAnENINIRannRAARLAY
anemsINIssuLdenlatoeninieuay 5 Tudl 20147
fnmsenwuanslidiunldaneSauayniiuviasyune
o ¢ 9309 warlifen tranexamic acid 2 n3u
WAneaenlienn1 19Rs1n155ULaeAtesNIN
Sovay 1 waziiosnninasiszaudlulnadunds
NIFAADUNNTANYEEAAAAIRIN 10 NSUADLATARS
Hu 8 nfudelndans'? flhefildumsdieiden
drulugjazdiszaudunlaninnounidnilosnin
¥ovar 33 lumsAnwnil wuInIsSRARAAEY
Townnsulaglien tranexamic acid 2 nsu
Snvaendonmdmsunsidnti nuaasi
fnsgayideidoniade 758.93 faddns udsnsInig
Suidentosay 1 e dumszanisgaydodont

' & a o« v A a
’e)’lﬁ]&jﬂ NNANULUURTI LUBIN ﬂi%ﬂmﬁﬁmaﬂﬂavu



Region 4-5 Medical Journal
Vol. 40 No. 1 January-March 2021

Safety of Total Knee Arthroplasty Without Drain Placement
in Primary Osteoarthritis Patients, with Postoperative Blood Loss
and the Duration for Recovery of Hemoglobin Level

wazdurlnainiianzneuniseadannauiy
finnsemtinazermsunneusdates 8 2l
Filaeiinngnisradilfiagidenlden
Slulnadunazdunlaniniigaindtannanduaie®
TngvhlunisidsugUaelvmeunounisuida
syiualulnatuvsesinlnersniitlssiusieurhdntiy
Juiladenisiidwadslonialunsiinnzladin
emdamsinga nsguleiflszdudunlanin
Aeun1sadiasnindesay 36 wieszaudlulnadu
#1N77 12 nfurendans AIsin1sI1aNuLie
mupunsdedenliiluogad Snviadssnduses
fin1sdrsesdenlinauwnuaiy (WHO fle1uniiy
Tafinaliin deflszsudlulnadusingt 25 nfu
Hewndans) InmsAnmifieneildiudoniios
sedietufissiudunlnaintouindnwiiusesas
30 ety oraldfinrudndudesessdonludiaed
fszausunlansnnaunfinuInnInsesas 36 wse
seouglulnaluninnin 12 nsusewndans vinlu
Usgndaanlddrglunisseauienls uasnuingUiae
fnseneitsyernanlunsituivesdingen
unanduganzuniidadsogi 51.3 Ju
nsunnlagluldaessuneidenlunis
Anwrilinuniizunsndsuvesunan daLaz
nsfaveadonluton feoraiduavniivinliian
91115 v nswedeulmvestornanamie
yliAnunedy wavenaluamgnsindelude
WldFaenndasiun1sdnuves Quinn waymaz?
FYNNIIUNIUKAZNISFANEILUY meta-analysis of
randomized controlled trials 89Us¥aNEANUVBS
mshldaneviessueiUisuiisunuldaneviessuny
Tunisuadadsud s niteunisinsrinuin
mapdeulm Amzuan svezatlunsRnI Ny
Tulsanenuia wagseaudlalnadu lifinnuuaneig

AUNEDATENIMIERINGY wazagunan1sAnw
1nstdaneviaszunslunisendalifinnusndu
TunsenisiusiannsidmUasud e iy

R

nnsAnwrinudinisdaasy
Towniisulaelildanessuedeniaondy b
Limuernsunsndeuresunarfnuaznsfares
Bosluter aduaimaivhliAneinstan v
nsindeulmvestoianamieiiliAnuwady
warorluamanishndeludenildiuiuuns
grydeidonindeUszana 758.93 Taddnseone
uazszernalunsiufvedindenuasaiinsn
nduganzunfwiniunewiinisiidalanigly

SL8LIaN 3 oy

AnfnIsuUsznA

HI98988UNIEAN UIBLNNEaYNa
Ingartdund {aruienislsamgiviaaynsang
Wewnnddeides Aaviem Fnthnguaudaenssy
N3N MY TUIANTANAT ﬁaﬁuayumzaqmm
Thweunsnsanendl nsiseadaddngaladaed
frennusuiievendminiiusesunundaenssu
aaﬂﬁﬂaﬂeﬂsqwmmaagmafmmﬂwﬁuﬁﬂaa

Hewvhonaenil JiTeveveunseanll s Milae

LONET81994
1. Mutsuzaki H, lkeda K. Intra-articular
injection of tranexamic acid via a drain
plus drain-clamping to reduce blood loss
in cementless total knee arthroplasty.
J Orthop Surg Res. 2012; 7: 32. doi:
10.1186/1749-799X-7-32

48



AoWUaoarguovmMswhdaiuasudorinifaulagiuia
args:uaidoanulsunrunsgnyidaidoandaonswidana:
s:groanlumsWucdbyovs:duidaidoalao

onsahsiwngiua 4-5 49
UR 40 auuh 1 unsAu-OunAu 2564

Alshryda S, Mason J, Sarda P, et al. Topical 8. Jones AP, Harrison M, Hui A. Comparison
(intra-articular) tranexamic acid reduces of autologous transfusion drains versus
blood loss and transfusion rates following no drain in total knee arthroplasty. Acta
total hip replacement: a randomized Orthop Belg. 2007; 73(3): 377-85.
controlled trial (TRANX-H). J Bone Joint Surg 9. Parker MJ, Roberts CP, Hay D. Closed suction
Am. 2013; 95(21): 1969-74. doi: 10.2106/ drainage for hip and knee arthroplasty. A
JBJS.L.00908. meta-analysis. J Bone Joint Surg Am. 2004;
Friedman R, Homering M, Holberg G, et 86(6): 1146-52. doi: 10.2106/00004623-
al. Allogeneic blood transfusions and 200406000-00005.

postoperative infections after total hip 10. Cao L, Ablimit N, Mamtimin A, et al.
or knee arthroplasty. J Bone Joint Surg Comparison of no drain or with a drain
Am. 2014; 96(4): 272-8. doi: 10.2106/ after unilateral total knee arthroplasty: a
JBJS.L.01268. prospective randomized controlled ftrial.
Silliman CC, Fung YL, Ball JB, et al. Zhonghua Wai Ke Za Zhi. 2009; 47(18):
Transfusion-related acute lung injury (TRALI): 1390-3.

current concepts and misconceptions. 11. Munoz M, bLeal-Noval SR, Restrictive
Blood Rev. 2009; 23(6): 245-55.doi: transfusion triggers in major orthopaedic
10.1016/j.blre.2009.07.005. surgery: effective and safe?. Blood
Martin A, Prenn M, Spiegel T, et al. transfusion.2013; 11(2): 169.

Relevance of wound drainage in total knee 12. So-Osman C, Nelissen R, Brand R, et al.
arthroplasty--a prospective comparative The impact of a restrictive transfusion
study. Z Orthop lhre Grenzgeb. 2004, trigger on post-operative complication
142(1): 46-50. doi: 10.1055/5-2004-817656. rate and well-being following elective
Kim YH, Cho SH, Kim RS. Drainage versus orthopaedic surgery: a post-hoc analysis
nondrainage in simultaneous bilateral total of a randomized study. Blood Transfusion.
knee arthroplasties. Clin Orthop Relat Res. 2013; 11(2): 289.

1998; (347): 188-93. 13. Lacher DA, Barletta J, Hughes JP. Biological
Berman AT, Fabiano D, Bosacco SJ, et variation of hematology tests based on the
al. Comparison between intermittent 1999-2002 national health and nutrition
(spring-loaded) and continuous closed examination survey. Natl Health Stat
suction drainage of orthopedic wounds: a Report. 2012: 12(54): 1-10.

controlled clinical trial. Orthopedics. 1990; 14. Gross JB. Estimating allowable blood loss:

13(3): 309-14.

corrected for dilution. Anaesthesiology
1983; 58(3): 277-80. doi: : 10.1097/00000542-
198303000-00016



Region 4-5 Medical Journal
Vol. 40 No. 1 January-March 2021

Safety of Total Knee Arthroplasty Without Drain Placement

in Primary Osteoarthritis Patients, with Postoperative Blood Loss

and the Duration for Recovery of Hemoglobin Level

15.

16.

17.

18.

19.

Evans S, O’Loughlin E, Bruce J. Retrospective
audit of blood transfusion and comparison
with haemoglobin concentration in
patients undergoing elective primary and
revisionlower limb arthroplasty. Anaesth
Intensive Care. 2011; 39: 480-5.

Erskine JG, Fraser C, Simpson R, et al. Blood
loss with knee joint replacement. J R Coll
Surg Edinb.1981; 26(5): 295-7.

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: 561-5.
Gibon E, Courpied JP, Hamadouche M. Total
joint replacement and blood loss: what is
the best equation?. Int Orthop. 2013; 37(4):
735-9

Stucinskas J, Tarasevicius S, Cebatorius A,
et al. Conventional drainage versus four
hour clamping drainage after total knee
arthroplasty in severe osteoarthritis: a
prospective, randomised trial. Int Orthop.
2009; 33(5): 1275-8. doi: 10.1007/500264-
008-0662-4

20.

21.

22.

Chotanaphuti T, Wangwittayakul V,
Khuangsirikul S. The accuracy of component
alisnment in custom cutting blocks
compared with conventional total knee
arthroplasty instrumentation: prospective
control trial. The Knee. 2014;21(1):185-8
Billett HH. Hemoglobin and Hematocrit.
In: Walker HK, Hall WD, Hurst JW, editors.
Clinical methods: The history, physical, and
laboratory examinations. 3 ed. Boston:
Butterworths; 1990: 151

Quinn M, Bowe A, Galvin R, et al. The use
of postoperative suction drainage in total
knee arthroplasty: a systematic review.
IntOrthop.2015; 39(4): 653-8. doi: 10.1007/
s00264-014-2455-2.



