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Background and Rationale: Preoperative over-ordering

of blood leads to blood bank resources and money
consuming; also increase the workload of blood bank
personnel. Toimprove preoperative blood ordering guidelines,
the researchers aimed to study the appropriateness
of preoperative blood ordering in elective pediatric
cardiovascular and thoracic surgery, which require large
volume of preoperative blood and blood component
ordering and large volume of replacement.
Methodology: This was a retrospective descriptive study.
Preoperative blood ordering, surgical day blood transfusion
and perioperative blood transfusion within 24 hours
post operatively were recorded from elective pediatric
cardiothoracic surgery at Srinagarind Hospital and Queen
Sirikit Heart Center of the Northeast during one year period
(January to December 2014). The optimal blood ordering
was calculated by cross-match to transfusion ratio (C/T
ratio), Transfusion probability (%T) and Transfusion index
(Ti).

Results: Two hundreds and thirty-seven pediatric patients
were included in this study. Packed red cells (PRC) were

*Corresponding Author: Sarinya Chanthawong, Anesthesiology Department, Faculty of Medicine, Khon Kaen University,
40002, Thailand Telephone: Office: 0-43 34-8390, 0-4336-3060 E-mail: tsukire@gmail.com.
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ratio), Transfusion probability (%T) kay Transfusion
index (Ti)

NANISANTN: mﬂqmmﬂm‘wm 237 3¢ mmmﬂm@@m
(Packed red cell, PRC) enstindaRavae 829 )
w”lm% PRC ‘Lm‘”udwmmmLL@vummmmmﬂiu 24
Falaesnnan 332 ﬂum Andudasas 40 109UIULAREA
Fsmenly ma‘mmmmwmum C/T ratio winfu 2.5
AN %T uae Ti lede AR 70.4 Uax 1.4 ANuANAL Wasuun
ANNTRANNTHNFA WU n1gensaTialawuuile (close
heart) A C/T ratio LaAEWINFL 6.12 N3ENFATTIAN C/T
ratio mm‘ﬁlqm 3 dusuwsn Ten Patent ductus arteriosus
ligtion, Blalock-Taussigshunt LAz lung lobectomy @714
nsusinialawuudla (open heart) § C/T ratio [Ae
WinfU 2.2 NSEAEATEAY C/T ratio 1nndn 2.5 T8uA
arterial switch Way atrial septal defect closure (C/T
ratio WinfyU 4 wae 3.52 ANNANAL) dlasnunnAnldaneili
MaLEAeAMLINNsENEA NN A nEA ST e
AnLuRYE 207,250 LN WAL ﬂﬂmwmmmﬁiﬂmn
miuﬂa‘ﬂmL@@mwimﬂhﬂmﬂuuu 134,190 U

agil: msﬁqLmﬂmmeLW@ma‘mmmlugﬂqmmﬂﬁL%
funsendadannIINTla vaenReALATNINen NIt
134Liqmauwuwnmumm@%ﬂu‘lumwmmi nlvigey
L@ﬂmhmwmﬂmu muumfai‘mmmmqmmﬂumi
sRuAenRensEndR Aratinstin [danns AN e
FANUININNTFTENABAGIMTUN TR AR A 1iAn T
mmmﬂ@mnwmmﬂmﬂumn

ANRNATY: milmaumﬂml,w'amimmmﬂqmmﬂmimmm
Aaenssusiala, 1eALARA WATNTNEN

ordered 829 units, and PRC used intraoperatively and 24
hours peri-operatively were 322 units (40%). Calculated
for all the operations, the C/T ratio was 2.5 and average
% T and Ti were 70.4 and 1.4 respectively. Classified by
type of operations, the average of close heart surgery C/T
ratio was 6.12. The top 3 highest C/T ratio operations were
patent ductus arteriosus ligation, Blalock-Taussig shunt
and lung lobectomy. While the average of open heart
surgery C/T ratio was 2.2. The operations which have
C/T ratio > 2.5 were arterial switch and atrial septal
defect closure (C/T ratio 4 and 3.52, respectively). The cost
of preparing blood in those operations in this study was
207,250 baht, and the cost of preparing non-using blood
was wasted 134,190 baht.

Conclusion: Preoperative blood ordering in elective
pediatric cardiothoracic surgery is over in some procedure.
Therefore, to optimize the preoperative blood ordering, this
study result should be implemented to create a guideline
for preoperative blood ordering. However, the patients’
safety should be considered.

Keywords: Preoperative blood ordering, Pediatric patient,
Cardiovascular and thoracic surgery
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naruafaaaldifiamTannisiisia andu platelet Laz
cryoprecipitate NianINsldgeteFenay 96.6 uay
89.44 MNANAL
=2 o 1 a = A

AINNNTANEN IUNANBADITUNLIN HNNTLFTENLABA
WanAanuiniuANaduluueimnanis (Cross
match to transfusion ratio, C/T ratio > 2.5)"° 4a3a
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(Maximum surgical blood order schedule; MSBOS) G
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wisendugdmmnsaagduauaesn 14 duyiin (Number
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v o P A = o
W3 UILE LR ATENIAeAAAYE 100 (Number
of patient transfused/Number of patient cross-matched
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NanIANE

ludneszezinan 1 TRAnenTEhainiomn 237 med
WnFunsinAndaenssuiiala vaasdenlaznseen na
VLNLNmuTmﬂumm@ﬂ 4.7 dawluniilunene Fasay
56.9) vveiniade 16.4 Alanfuuacil ASA physical
status 1l (Faaay 81.4) mﬂfmLmn”l,mummmwimn@u
nssndin w2 ngwu Taun (1 (1) ﬂ@m/m‘WF;ﬂﬁ’&ﬂ’]W
wuulsddudan (simple lesion) Tsafinuiias U Patent
Ductus Arteriosus (PDA), Ventricular Septal Defect
(VSD) waz Atrial Septal Defect (ASD) wuazas 21.1,
16.9 LAY 7.6 ANAAL (2) ﬂzg'uﬁﬁwm‘%@mmmu
Fudai (complex lesion) TspfinLting 191 Tetralogy
of Fallot (TOF), VSD 38 ASD Faufiufl PDA #ag,
congenital heart defect 911 valvular heart disease
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WUFRLAY 12.2, 8.0 AT 8.0 AMNAISU THANITENFANI
ngensnialaluula (open heart surgery) LasHGA
Wlauuuile (close heart surgery) szaiziaalNfALRAe
204.4 W9 AN hematocrit NawENFAAL@AY 37.5 TN
| o o a P~ o A o
mamdlanuuTnazisrasia lunis e resrialanay
Uaaiieniaas 86.2 W9 (A13799 1)

nsAnifiEaad o 237 malaeiinag
WIFEIN packed red cell (PRC) L‘ﬁ@mmﬂﬁm%\mm 829
gilm wazinasld PRC sendnainsinuaznasingnnglu
24 dalug §uau 332 gin Anlufasas 40 189979
PRC #mienlAlnaduanien C/T ratio téiwinfu 2.5
daupn %T uas Ti @ABWINTL 70.4 Waz 1.4 MNAGL
(1131471 2)

Table 1 Demographic data, type of cardiac defect and operation of the patients (N=237)

Characteristics n (%)
Age (yrs), mean = SD 4747
Male, gender, n (%) 135 (56.9)
Weight (Kg); mean = SD 16.4+13.4
ASA physical status, n (%)
1 7 (3)
2 197 (81.4)
3 31 (13.1)
4 5(2.1)
5 1(0.4)
Diagnosis, n (%)
Simple lesion
Patent ductus arteriosus (PDA) 50 (21.1)
Ventricular septal defect (VSD) 40 (16.9)
Atrial septal defect (ASD) 18 (7.6)
Lung lesion 5(2.1)
Coarctation of aorta 4(1.71)
Mediastinal mass 3(1.3)
Pericardial disease 2(0.8)
Pectus excavatum 1(0.4)
Complex lesion
Tetralogy of Fallot (TOF) 29 (12.2)
VSD or ASD and PDA 19 (8.0)
Congenital heart and Valvular heart disease 19 (8.0)
VSD and ASD 13 (6.5)
VSD and pulmonic stenosis (PS) 7 (3.0)
PS 3(1.3)
TGA 2(0.8)
Other 22 (9.28)
CPB time (min), mean = SD (open heart surgery) 86.2 +69.8
Duration of operation (min), mean = SD 204.4 +89.8
Preoperative Hct (mg %), mean = SD 375+7.6

Abbreviation: SD, standard deviation

AIUATUNT BT 2560; 32(3)
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Table 2 Packed red cell (PRC) transfusion utilization indices in pediatric cardiac surgery

SR No. of  Cross-match PRC  Transfusion PRC S i o -
cases unit Pt. unit Pt.
Close heart surgery
PDA ligation 50 82 50 7 7 11.70 14 0.14
BT shunt 12 22 12 3 3 7.33 25 0.25
Lung lobectomy 5 14 5 2 1 7.00 20 0.40
Coarctectomy 4 16 4 6 4 2.67 100 1.50
Mediastinal mass removal 3 12 3 6 2 2.00 66.7 2.00
Pericardial window 2 3 2 1 3.00 50 0.50
Repair pectus excavatum 1 4 1 0 0 N/A N/A N/A
Total 77 153 77 25 18 6.12 23.38 0.32
Open heart surgery
Total correction 80 340 80 163 76 2.08 95 2.04
VSD closure 40 160 40 72 37 2.22 92.5 1.80
ASD closure 18 74 18 21 14 3.52 77.2 1.67
Valvular repair/replacement 16 74 16 35 16 2.1 100 219
Bidirectional Glenn shunt 2 8 2 6 2 1.33 100 3
Arterial switch 1 4 1 1 1 4 100 1
Fontan operation 1 4 1 1 1 1 100 1
Rastelli operation 1 6 1 3 1 2 100 3
Bentall operation 1 6 1 5 1 1.2 100 5
Total 160 676 160 307 149 2.20 93.13  2.06
Total operation 237 829 237 332 167 2.50 7046  1.40

Abbreviation: %T, Transfusion Probability; Ti, Transfusion Index; Pt., patient; VSD, ventricular septal defect; PDA, patent ductus

ateriosus; ASD, atrial septal defect

TR e Py L A Al L ER e P D LTy
NﬁﬁmiuﬁﬂwLﬁﬂﬁﬁﬁumamm close heart 41u2m
77978 AnfuFenas 32.5 mmmﬂqmmﬂmm’wumimmm
‘Vl\‘imm m?m[ﬁlmwwuumimlﬂ PDA ligation, Blalock-
Taussig (BT) shunt waz Lung lobectomy (5as1a 21.10,
5.06 LAz 2.10 ANANAL) A C/T ratio RALUBINNTENA
close heart amsAwWiNiL 6.12 NIRIAAYNTRAT AN
C/T ratio N1NN31 2.5 AnL3UN1IWIFA mediastinal mass
removal uazmEFIRTIAN C/T ratio inniige léur PDA
ligation, BT shuntwaz Lung lobectomy TaaifiAn C/T ratio
RAENL 11.71, 7.33 LAY 7.0 ATNANAL

ﬁﬂfsmﬁnﬁvﬁﬁumimﬁmﬁﬂ@ open heart AU
160 31 Anfluiaaas 67.5 m@qmﬂqmmﬂmﬂmumimmm
Favm nsthdaTinutesEwd Total correction, VSD clo-
sure Llay ASD closure (i‘@'ﬁlm 33.75,16.86 LLay 7.59 N

ANAL) C/T ratio 1INT9INGIA open heart %wmﬁrf’hm?;ﬂ
Winfi 2.20 TAEMLI STDNNTTTIAN C/T ratio 81NN9N 2.5
T 2 wiAnN96FR An Arterial switch waz ASD closure
TpeAN C/T ratio WINAU 4 WA 3.52 ANHAGL (m@’mﬁl 2)

AINHANTANENE 1Elfan TN A NNz aN 11
ANTLATENLRBARNAN C/T ratio, %T WAz Ti WUqn
M ApfiRAnaldmananlunnseeadenldun PDA
ligation, BT shunt, lung lobectomy, repair pectus
excavatum, Arterial switch, ASD closure, pericardial
window WA coarctectomy (3797 3) leAnuanuAn1d
anelunnsEtedendatsznaudaednma type and
screen WaTAN cross match AMusunngeinsialun1sdnem
pSsilsuaRATGY 207,250 1NN wazAnlFanad L
nawieudenildlidtaiuildaneiigodalfou
1914 134,190 LW (mmq‘ﬁ' 4)
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Table 3 Appropriation of packed red cell preparation classified by type of surgery

Appropriate Inappropriate
( CIT ratio < 2.5,%T > 30, Ti > 0.5) ( CIT ratio > 2.5, %T < 30, Ti < 0.5)
Anterior mediastinal mass removal PDA ligation

VSD closure BT shunt

Total correction
Valvular repair/replacement
Bidirectional glenn shunt
Fontan operation
Rastelli operation

Bentall operation

Lung lobectomy
Repair pectus excavatum
Arterial switch
ASD closure
Pericardial window

Coarctectomy

Abbreviation: VSD, ventricular septal defect; PDA, patent ductus ateriosus; ASD, atrial septal defect

Table 4 Cost in preparing packed red cell

Packed red cell

Cost of pre-transfusion testing*
(270 bath/unit)

Cross-match Transfusion Actual usage Total cross-match Non-transfusion
(unit) (unit) (baht) (baht)
829 332 40.05 207,250 134,190

* Pre-transfusion testing = type and screening + cross match

91501

A9 nE AT AN F e TR AN
mwmmmulumsm’?auLﬁ@miuﬂiﬂqmﬁﬂﬁﬁﬁumi
tNFnAanNITNiala MaenaeALANINan NIt LAY
a1 Haerndn TaanenunadIursunsua AU la@am
AMARZTURANIALLULE ANIZLANEAERT NUNINENAY
2auwnY tnAnusaundadusrazioan 1 1 (Aeu
WNIIANDIFUNAN WA, 2557) nguilszansidudilon
ineneade 4.7 T danlueyil ASA physical status Il uaz
13UN96N AR open heart (160/237 AnLiluFaaas 67.5)
m‘mmLﬁ@mLﬁ@ﬂﬁ@ﬂhﬁmlué’ﬂwLﬁﬂ@m@\uﬁﬂmflu
unit Hava LaznnsALanA N MEnzan s
BesitesindnalinoeT " gl Ae (1) Cross-match to
transfusion ratio (C/T ratio) NINNNANNIASFIUAD 2.5
A091 WisndenuNALANNSITY AT TanAe
2.1-2.6 (2) Transfusion probability (%T) ﬁ'ﬁ‘ﬁlmmmmm
%T A8 1INN91 30 wa (3) Transfusion index (Ti) ATl
WNNZANTe4 Ti An 1unnan 0.5 Tnadaulvnjaziindn C/T
ratio luuAn LN sRAN TN IRz dNTe Lo

ANHANTANEATIT WUT AleAt Y09 RINdIL
Tun7m3asianawazns MLAaaAa3a (C/T ratio) 289017
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ratio 8NN3 2.5) 1éLA PDA ligation, BT shunts, lung
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Wanwnuonnanisaaaiaan lulsananunassAunfen
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