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Pre-Operative Routine Cross-match for Elective Breast Surgery:

An Appropriate Use of Resources
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Background and Objective: Routine cross-matched
blood preparation preoperatively without transfusion can

lead to a costly waste of resources. A 12-month report
from our blood bank demonstrated an inappropriate use
of preoperative blood order with the blood cross-match to
transfusion (C/T) ratio of 2.08 (62,300/29,893 units). This
study aims to determine the efficiency of blood ordering in
elective breast surgery before implementation of a blood
order guideline.

Methods: Consecutive elective breast surgery from
January to December 2011 were identified retrospectively
using an electronic management information system of
Srinagarind hospital. Patients transfused pre-operatively
were excluded. Pre-operative cross-match status and
blood transfusion data for each patient were identified
from the medical and anesthetic records. Cross-match to
transfusion (C/T) ratio and blood usage parameters
(transfusion probability;%T and transfusion index; Ti)
were calculated.

Results: There were 195 patients undergone breast
surgery. 2383 units of pack red blood cell were prepared
for 185 cases. Only 8 units of the prepared blood were
used for the 6 patients. The total expense for the blood
preparation was 63,720 baht, while the expense of the
actual transfused blood was 2,160 baht. T he C/T ratio
was 29.1. The calculated transfusion probability (%T) and
Ti were 3.24 and 0.04 respectively.
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Conclusion: This study shows the over-ordering blood
for elective breast surgery and cannot justify performing
a routine pre-operative cross-match. Blood should be
typed and screened preoperatively and cross-matched
only when clinically indicated to minimize inappropriate
request and expenditure, and to improve blood stock
management.

Keywords: Routine cross-matched preoperatively,
elective breast surgery
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1. Cross-match to Transfusion (C/T ratio)
ratio=Number of units cross-matched/Number of units
transfused. (A ratio of 2.5 is considered as significant for
blood usage. A value of 0.5 was considered indicative
of significant blood utilization.)

2. Transfusion Probability (%T) = Number of
patients transfused/ Number. of patients cross-matched
x 100 (A value of 30 was considered indicative of
significant blood usage.)

3. Transfusion Index (Ti) =Number of units
transfused/Number of patients cross-matched. (A value
of 0.5 was considered indicative of significant blood
utilization.)
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4. Maximal Surgical Blood Order Schedule
(MSBOS) = MSBOS = 1.5 x Ti
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Table 1 Demographic data of patients underwent elective breast surgery during study period

Variables N= 195
Sex: Male 5(3)
Female 190(97)
Age (yr) 49.94+11.46
ASA PS | 103(53)
I 82(42)
1] 10(5)

Duration of operation (min)

157.72461.69

Pre-op Hb 9.1-18.3(12.27+1.58)
Pre-op Hct 27.1-48.3(36.76+4.50)
Type of operation
Excision 15(7.69)
Modified Radical Mastectomy (MRM) 102(52.30)
Simple Mastectomy 38(19.49)
Wide Excision 14(7.18)
Lumpectomy 20(10.26)
Transverse Rectus Abdominal Musculocutaneous flap (TRAM) 6(3.08)

Data shown as number (%), min-max and mean +SD

ASA PS = American Society of Anesthesiologists physical status, Pre-op Hb = Pre-operative hemoglobin

Pre-op Hct = Pre-operative hematocrit

Table 2 Blood & blood component preparation include intra-operative blood loss and fluid replacement

Blood and blood components

Fluid replacement (ml)

T ” preparation TBL (ml)
e o
Y Total Numberof PRC FFP  PIt Range Total crystalloid  Total colloid
operation
. patients(n)  (unit)  (unit) (unit) (mean+SD) Range Yes(n) volume
(mean+SD)
10-50 100-900
Excision 15 11 11 - - -
(20+16.48) 505.33+241.69
10-450 100-3,000
MRM 102 99 125 14 2 1300
(134.02+86.94) 1067.65+568.69
10-300 150-2,250
Simple Mastectomy 38 37 44 2 - 0 -
(113.29+485.12)  803.95+44.60
10-200 170-1,300
Wide Excision 14 13 16 - - 0 -
(54.29452.29)  742.86+364.70
<10-150 200-2,280
Lumpectomy 20 19 24 - - 0 -
(71.25+50.26) 931+428.18
70-550 950-3,650
TRAM 6 6 13 6 - 1 500
(228.33+174.40) 2316.67+877.30
Total 195 185 233 22 6 - 972.26+583.80 3 -

Data shown as number (%), min-max and mean +SD

PRC = packed red blood cell, FFP = fresh frozen plasma, PIt = platelet, TBL = total blood loss, MRM= Modified Radical

Mastectomy, TRAM = Transverse Rectus Abdominal Musculocutaneous flap

404

ARUATUNTIIYANT 2555;27(4) * Srinagarind Med J 2012: 27(4)



AUUAT 5@]‘ uagAme e Duangnade Litu, et al.

Table 3 Blood replacement within 24 hours post-operative

Number of Blood replacement within 24 hr Hematocrit (mean + SD)
Type of Patient (n) (unit of PRC replacement)
operation G/M transfused Intra-op PACU PO Day PO Day Before After
0 1 transfusion  transfusion

Excision 11 0 - - - - - -
MRM 99 5 1 - 1 5 27.00+1.41  31.50+4.73
Simple Mastectomy 37 0 - - - - - -
Wide Excision 13 0 - - - - - -
Lumpectomy 19 0 - - - - - -
TRAM 6 1 1 - - - - 35.00
Total 185 6 2 - 1 5 27.00+1.41  32.20+4.73

G/M = routine cross matching, intra-op = intra-operative period, PACU = post anesthetic care unit, PO Day 0 =

post operative day 0, PO Day 1 = post operative day 1, MRM = Modified Radical Mastectomy, TRAM = Transverse

Rectus Abdominal Musculocutaneous flap

Table 4 Preparation of blood and cost in preparing the blood of patients with breast surgery

Preparation of blood and transfused The cost of the blood preparation

(baht) The total cost  The total cost
Number of ~ Number of % of Cross Type and screen of the blood of the blood
units cross- units blood match ABO - Rh preparation transfused
matched transfused usage (80 baht/ (190 baht/unit) (baht) (baht)
(unit) (unit) unit)
233 8 3.43 18,640 44,270 62,910 2,160
Table 5 Transfusion utilization indices in breast surgery
Type of operation C/T ratio Transfusion Probability  Transfusion Index MSBOS
(%T) (Ti)
Excision 0 0 0 0
MRM 17.86 5.05 0.07 0.11
Simple Mastectomy 0 0 0 0
Wide Excision 0 0 0 0
Lumpectomy 0 0 0 0
TRAM 13.0 16.67 0.17 0.25
Total 29.12 3.24 0.04 0.06

C/T ratio = Cross-match to Transfusion, MSBOS = Maximal Surgical Blood Order Schedule,

MRM = Modified Radical Mastectomy, TRAM = Transverse Rectus Abdominal Musculocutaneous flap

ATUATUNSNYANT 2555;27(4) * Srinagarind Med J 2012: 27(4)
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