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Blood order guideline for elective surgery: impact of a guideline
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Abstract:

Background: Cross-matched blood reservation without transfusion leads to a costly waste of resources. A prior study from our
institution demonstrated an inappropriate use of preoperative blood order with the blood cross—match to transfusion (C/T) ratio
of 4.79 (887/185 units). Since August 1, 2006 a blood order guideline for preoperative blood reservation has been
developed in our institution by using C/T ratio, transfusion probability (%T), and transfusion index (TI).

Objective: To determine the efficiency of blood ordering in elective surgery before and after implementation of a blood order

guideline.
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Materials and methods: A retrospective study using a prospective maintained database and medical record review was con-
ducted. The clinical characteristics, C/T ratio, %T, and TI were compared between the patient who underwent various elective
surgical operations before and after implementation of a blood order guideline (January 1, 2006 - June 31, 2006 and August 1,
2006 - January 31, 2007). C/T ratio is used as a measure of the efficiency of blood ordering practice. It should ideally be
decreased of C/T ratio after implementation of a blood order guideline.

Results: Data was analyzed for 20 elective surgical procedures in 913 patients. Four hundred and thirty patients undergoing
operation after implementation of a blood order guideline which was during the period of August 1, 2006 through January 31,
2007, were the guideline group. Eighty seven percent of the blood orders were conformed to the blood order guideline. There
were no statistical differences between pre-guideline group and guideline group in clinical characteristics. The mean C/T
ratio of the guideline group was 2.6 which was lower than the pre-guideline group (3.6). %T of the guideline group was 52.3
which was higher than the pre-guideline group (36.8). TI of the guideline group was 1.1 which was higher than the pre-
guideline group (0.8).

Conclusions: A blood order guideline for elective surgeries may facilitate effective use of preoperative blood reservation.

Continual guideline monitoring and periodic evaluation is encouraged.

Key words: blood cross-match, blood order, blood transfusion, guideline, surgery
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. Fasou yaadn'
meddagmans um" Rush"® SIGN™
General
Cholecystectomy T/S T/S T/S - T/S
Colectomy T/S 2U 2U - T/S
APR or LAR 2U 3U 3U - T/S
Esophagectomy 4U 4U - 2U 2.1U
Gastrectomy 2U 2U 2U 2U T/S
Hepatectomy 4 U 3U 4 U 4U -
Mastectomy T/S 0 T/S - T/S
Splenectomy 2U 1U T/S - -
Thyroidectomy T/S T/S T/S - -
Thyrotoxicosis 2U - - - -
(subtotal thyroidectomy)
Pancreaticoduodenectomy 4U 3U 4U 2U 2.25U
Cardiovascular thoracic surgery
Femoral to distal bypass 2U 2U T/S - 2.25 U
AAA repair 6 U 4U 2U 2U 45U
Lung resection 2U T/S - 2U T/S
Urosurgery
TUR-P T/S T/S T/S T/S T/S
Nephrectomy 2U T/S 2U 2U T/S
Cystectomy 4U 4U 2U 2U 3.5U
Neurosurgery
Craniotomy with tumor removal 6 U 2U 4U 2U 3.37U
Craniotomy with aneurysm clipping 4U 2U 4U 2U -

APR = abdominoperineal resection, LAR = low anterior resection, AAA = abdominal aortic aneurysm, TUR-P = trans-urethral resection of prostate,

T/S = typing and screening

an%ﬁlﬁaﬂ;‘;ﬂmmﬁﬂm (inclusion criteria) A8
fargannnnvdemdy 15 1 uandugihedasnssuiianu
ms%’nwﬂu‘[smmmaawmuﬂ%uw‘; iz‘l/i'Jl'NEJ,‘L!‘?'I 1 unNAN -
30 HQWIEU W.A. 2549 WIB 1 BMAN W.A. 2549 - 31
NNTIAN WA, 2550 Belasumandnaenslaaenmitesluil
cholecystectomy, colectomy, abdo-minoperineal resection
(APR), low anterior resection (LAR), esophagectomy, gastrec—
tomy, hepatectomy, mastectomy, splenectomy, thyroidectomy,
pancreaticoduodenectomy, femoral to distal bypass, abdo-
minal aortic aneurysm (AAA) repair, lung resection, TUR-P

(Trans-urethral resection of prostate), nephrectomy, cystec—

tomy, craniotomy with tumor removal, craniotomy with
aneurysm clipping

ansﬁﬁﬁmjﬂwaaﬂmnmiﬁﬂm (exclusion criteria)
do ugihedasnssuiilasumsindauvuanidu wia
wiheimanldsuuwasmsindalunnduiiedouls

adanlalumsuszidivea

1. gagal,%\iwsmm

vayaidanamwiniauaiiusosa: Fnmsnadau
anuuaneszasayaiieaum Toglyade Chi-square test

Ltoe Fisher’s exact test
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wyaagal,%qﬂ%mm ANUAIED AN UFIUAIENI T
G";%Qﬁ'ﬂ (mean) éamﬁmmummgmﬂaﬁmﬂa (standard
deviation) ﬁmiwﬂaa‘ummu,mﬂmlwwawyaylat%qﬂ%mm
Iﬂﬂigﬂaﬁ unpaired t-test L& two-sample Wilcoxon rank-
sum (Mann-Whitney) test Lﬁagayaﬁmiﬂizmﬂé’fﬂ:iﬂna

2. wayadulsiiusienansive

W3suiiisuanuuanaeaasan C/T ratio, %T, TI
Iu{fagaf{auuaxwé’qmsﬁnLmeqmsamLﬁamﬂg

Ainnevivayalaslusunau stata 7.0

WMANISANY

wihelumsfinunilianun 913 1 a1gmds 56.5+
16.1 1 LWﬂ‘Viiﬁ\‘igaﬁla:ﬂ 53.8 Wmiinnae 58.1411.2
Alan3u auguads 158.147.8 wudiues asilnameaiais
93.25+4.1 Alanduaawas® mdamusnandotusosas
4.5 dnlng ASA classification I (58882 76) 556U
Sinlansanautndatansanay 38+4.9 fimsaudaauuy
T/S 149 91 (‘;atlax 16.3) A99L32AULUY G/M 448 918
(5082 49.1) Fmslasudeamely 24 luavdanda 195
Eald] (;aﬂaz 21.4)

;jﬂ'wﬂ'aumﬂ,*’gumwnm‘saauﬁamﬁ‘ 483 11
wasmslgumemseeadani 430 Mg UiTamauams
maadansasas 87 Kihesaasnqulufienuuanaaiy
pindifaddyneadaludouwa o dmin aauge
Friliname Useiamsindamusnadsiusnney ASA
classification ‘szé’uﬁuﬂmﬂ%mf{audwﬁﬂ acceptable blood
loss ﬁﬁ(ﬂf‘lﬁﬁhgfﬂ estimate blood loss L@¢ anesthetic time
(mswﬁ 2)

waalguunmensasadaniimssasdanuuy T/8
aowdusesar 21.4 FufisduienZaudsuiunaulauums
mMsaedldaniiiimsndenuuy T/S 5008y 11.8 pEal
UFHAUVINEDR (p<0.001) '«iwmucjﬂmﬁamﬁamuu G/M
waslguumamsasadandaitiusenas 45.3 338089
W awssuisusunaulyuuimansaaaidenii dmsaas
Baauuy G/M s08ar 52.4 sgnfifeddymeddd (p=
0.04) nudeefiauasendaimslanmamssidan
AU 1.341.6 giio veanneulruumenmsassian
Feflen 1.541.6 gilo asiwﬁﬁ'ﬂzhﬁ’iquaﬁa (p=0.04)

M C/T ratio naskyumemsaaadaamiu 2.6
(557/213) uasnmnaulauuiminsanadandsien 3.6
(726/202) M %T naslaunmenmsasdanimiu 52.3
wpgnmneulyumemsasudandaiio 36.8 M TI nadly
WwaMMsIBeEsamu 1.1 snnnnnavlzwnmemsias
doadedian 0.8 Tasfisunuygiheuazinnuidoaiimie
Tasuiunninashnausndansaasngulaiuanaeiu (p=
0.69)

ﬁﬂ']im"lLLElﬂLﬂuﬂ'ﬁf}héfﬂ WU&WME‘%}Q&I’&ILLH'JVINﬂﬂif\]aQ
[@oaflen C/T ratio 9994 %T uas TI sy 9 MIWGa
v[,G;’l,l,f‘; colectomy, ARR or LAR, hepatectomy, pancreatico—
duodenectomy, arterial distal bypass, AAA repair, lung
resection, TUR-P 8¢ craniotomy with tumor removal ﬂ"l
C/T ratio 90a9 %T windu ua TI lavindu 1 msede
vL(;l,l,ﬂ' esophagectomy ﬂ"l CT ratio Lﬁ‘ll%u %T waz/van TI
GIGNI! ﬂ’lﬁ&i’lﬁﬂ IGTLLﬂl splenectomy, nephrectomy, cystec-
tomy LLa¢ craniotomy with aneurysm clipping Toadl 6 M3 IN"](?TG]
v[,G;ll,l,f‘; open cholecystectomy, laparoscopic cholecystectomy,
gastrectomy, mastectomy, thyroidectomy L@ subtotal
thyroidectomy for thyrotoxicosis ﬁlﬁiﬁgﬂiﬂﬁlé%maaﬂ
Tunqunauniendslaumemsaasidaaluluamunse
Wiguiiisum C/T ratio, %T waz TI T (597 3)

ainmu{ﬂmuax’«ﬁmuLﬁaﬂﬁiﬂwlo’?%"l_uﬁumn
flaashnaumndanssasnguluwanaeduly 19 mada
Elﬂl,”;u pancreaticoduodenectomy ﬁﬁ%mupjﬂmﬁlé@mﬁaﬂ
Wunniaeshinaumdamnaluna wudelyuuima
m'ﬁmLﬁamaéwﬁﬁﬂﬁwﬁmmqaﬁa (p=0.03) (N5 4)

i 12 mundadunhelasudeannnmuiamdy
;aﬂaz 30 IG;ILLﬂ' APR or LAR, esophagectomy, gastrectomy,
hepatectomy, splenectomy, pancreaticoduodenectomy,
arterial distal bypass, AAA repair, nephrectomy, cystectomy,
craniotomy with tumor removal L% craniotomy with aneu-
rysm clipping & 4 mivhéfﬂ%qﬁjﬂwle:%‘l_llﬁamﬁaﬂnﬁ;aﬂax
30 u,m'mﬂniw;aﬂaz 5 VLG;’LLf‘; open cholecystectomy, colec-
tomy, lung resection e TUR-P 44 ﬂﬁiﬁjﬂﬁlﬂ%ﬁl}j‘ljﬁﬂ
19:%11Jl,§aﬂ‘l:aﬁlﬂ7;1;’ﬂﬁlaz 5 vLt';l’l,l,f‘; laparoscopic cholecystec—
tomy, mastectomy, thyroidectomy LL&% subtotal thyroidectomy

for thyrotoxicosis (M99 5)
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MINN 2 payaug vraIyhenauuasnAIMslELINNMTIBER

Pre guideline (n=483) Post guideline (n=430) P-value

Age in yrs, mean+SD 56.13+16.60 57.09+15.67 0.37
Male, n (%) 220 (45.5) 202 (47) 0.66
Weight in kg, meantSD 57.5£11.6 58.8+10.6 0.07
Height in cm, meantSD 158.0+7.6 158.3+7.9 0.57
BMI in kg/m?, mean+SD 23.014.2 23.5+4.0 0.08
Re-operation, n (%) 21 (4.3) 20 (4.7) 0.95
ASA class, n (%) 0.08

I 55 (11.3) 57 (13.3)

I 361 (74.7) 333 (77.4)

11 67 (14) 40 (9.3)

v 0 0

v 0 0
Pre operative hematocrit, meantSD (%) 38.215.2 37.9+4.6 0.36
Acceptable blood loss, meantSD (ml) 1,215.94685.6 1,227.5+659.6 0.79
Estimated blood loss, mean+SD (ml)* 464.1+844.2 367.6+710.2 0.09
Total anesthetic time, meantSD (min) 219.8+158.3 211.2+134.0 0.37

0.58

Open cholecystectomy 33 (6.8) 23 (5.3)
Laparoscopic cholecystectomy 47 (9.7) 58 (13.5)
Colectomy 24 (5.0) 24 (5.6)
LAR or APR 40 (8.3) 36 (8.4)
Esophagectomy 13 (2.7) 13 (3.0)
Gastrectomy 6 (1.2) 4 (0.9)
Hepatectomy 8 (1.7) 3 (0.7)
Mastectomy 88 (18.2) 62 (14.4)
Splenectomy 4 (0.8) 2 (0.5)
Thyroidectomy 21 (4.3) 30 (7.0)
Subtotal thyroidectomy for thyrotoxicosis 4 (0.8) 3 (0.7)
Pancreaticoduodenectomy 15 (3.1) 22 (5.1)
Arterial distal bypass 12 (2.5) 14 (3.3)
AAA repair 6 (1.2) 3 (0.7)
Lung resection 27 (5.6) 22 (5.1)
TUR-P 72 (14.9) 65 (15.1)
Nephrectomy 6 (1.2) 10 (2.3)
Cystectomy 2 (0.4) 2 (0.5)
Craniotomy for tumor removal 40 (8.3) 40 (9.3)
Craniotomy for aneurysm clipping 15 (3.1) 9 (2.1)

BMI = body mass index, ASA = American Society of Anesthesiologists classification, LAR = low anterior resection, APR = abdominoperineal
resection, AAA = abdominal aortic aneurysm, TUR-P = trans-urethral resection of prostate

*Two-sample Wilcoxon rank—sum (Mann-Whitney) test
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5199 3 C/T ratio, %T wag TI NAULALHAI LTUMINIINITIDILHBA

C/T ratio %'T TI
Operation Pre (n)/Post (n)

Pre Post Pre Post Pre Post
Open cholecystectomy 33723 4.6 NA 45.4 NA 0.45 NA
Laparoscopic cholecystectomy 47/58 NA NA 0 0 0 0
Colectomy 24/24 5.5 2.35 19.0 52.9 0.38 1
LAR or APR 40/36 3.3 2.7 30 57.1 0.65 0.82
Esophagectomy 13713 5.2 4 38.5 46.1 0.77 0.77
Gastrectomy 6/4 2.3 NA 60 0 1.2 0
Hepatectomy 8/3 3.2 1 37.5 100 1.2 4
Mastectomy 88/62 5 NA 12.5 0 0.37 0
Splenectomy 4/2 2 4 66.7 50 1 0.5
Thyroidectomy 21/30 2.2 NA 33.3 0 0.83 0
Subtotal thyroidectomy for thyrotoxicosis 4/3 NA NA 0 0 0 0
Pancreaticoduodenectomy 15/17 5.8 2.2 40 57.1 0.67 1.7
Arterial distal bypass 12/14 3.6 2.4 36.3 38.5 0.64 0.85
AAA repair 6/3 1.6 1 88.3 100 2.7 4.7
Lung resection 27/22 5.6 3.5 15.4 31.8 0.27 0.68
TUR-P 72/65 5 1.7 22.2 66.7 0.22 1
Nephrectomy 6/10 2 2.2 66.7 50 1.7 1.3
Cystectomy 2/2 1.33 1.6 100 100 3 2.5
Craniotomy for tumor removal 40740 3.3 2.6 52.5 77.5 1.2 1.5
Craniotomy for aneurysm clipping 1579 3.16 3.45 60 44.4 1.27 1.22
Total 483/430 3.6 2.6 36.8 52.3 0.8 11

NA = not applicable tiipanngihelulosuidan

LAR = low anterior resection, APR = abdominoperineal resection, AAA = abdominal aortic aneurysm, TUR-P = trans-urethral resection of prostate

M 4 Mmnugthauaznuaanalaannnnieinaunan

The number of unit

transfusion more than

The number of patient

transfusion more than preop.

Operation Pre (n)/Post (n) preop. cross—-match cross—-match (%)
Pre Post Pre Post P-value*
Open cholecystectomy 33723 0 0 0 0 -
Laparoscopic cholecystectomy 47/58 0 0 0 0 -
Colectomy 24/24 0 5 0 1 0.31
LAR or APR 40/36 5 2 2 (5) 1(2.8) 0.61
Esophagectomy 13/13 0 0 0 0 -
Gastrectomy 6/4 2 0 1(16.7) O 0.38
Hepatectomy 8/3 2 4 1(12.5) 2(66.7) 0.07
Mastectomy 88/62 0 0 0 0 -
Splenectomy 4/2 0 0 0 0 -
Thyroidectomy 21/30 1 0 1(4.8) 0 0.22
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MM 4 (9)

The number of unit

transfusion more than

The number of patient

transfusion more than preop.

Operation Pre (n)/Post (n) preop. cross—-match cross—-match (%)
Pre Post Pre Post P-value*
Subtotal thyroidectomy for thyrotoxicosis 4/3 0 0 0 0 -
Pancreaticoduodenectomy 15/7 0 4 0 2 (28.6) 0.03
Arterial distal bypass 12/14 1 0 1(8.3) 0 0.27
AAA repair 6/3 3 6 1(16.7) 1(33.3) 0.57
Lung resection 27/22 0 0 0 0 -
TUR-P 72/65 3 3 2 (2.8) 1(1.5) 0.62
Nephrectomy 6/10 0 4 0 1 (10) 0.42
Cystectomy 2/2 0 0 0 0 -
Craniotomy for tumor removal 40/40 8 2 3(7.5) 1(1.25) 0.30
Craniotomy for aneurysm clipping 15/9 0 0 0 0 -
Total 483/430 25 26 12 (2.5) 10 (2.3) 0.69

*Chi-square test

LAR = low anterior resection, APR = abdominoperineal resection, AAA = abdominal aortic aneurysm, TUR-P = trans-urethral resection of prostate
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The number of patient obtaining

Operation Pre + Post blood transfusion (%)
Open cholecystectomy 56 4 (7.1)
Laparoscopic cholecystectomy 105 0
Colectomy 48 13(27.1)
LAR or APR 76 32 (42.1)
Esophagectomy 26 11 (42.3)
Gastrectomy 10 3 (30)
Hepatectomy 11 6 (54.5)
Mastectomy 150 1 (0.67)
Splenectomy 6 3 (50)
Thyroidectomy 51 2 (3.9)
Subtotal thyroidectomy for thyrotoxicosis 7 0
Pancreaticoduodenectomy 22 10 (45.5)
Arterial distal bypass 26 9 (34.6)
AAA repair 9 8 (88.9)
Lung resection 49 11(22.4)
TUR-P 137 7 (5.1)
Nephrectomy 16 9 (56.2)
Cystectomy 4 4 (100)
Craniotomy for tumor removal 80 52 (65)
Craniotomy for aneurysm clipping 24 13 (54.2)
Total 913 195 (21.4)

LAR = low anterior resection, APR = abdominoperineal resection, AAA = abdominal aortic aneurysm, TUR-P = trans-urethral resection of prostate
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