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Background and objective: Routine cross-matched
blood preparation preoperatively without transfusion

leads 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 aim to determine the efficiency of blood
ordering in elective knee and hip surgery before
implementation of a blood order guideline.

Methods: Consecutive elective knee and hip 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 using medical and anesthetic
records. Cross-match to transfusion (C/T) ratio and blood
usage parameters (transfusion probability; %T and
transfusion index; Ti) was calculated.

Results: There were 170 patients who underwent elective
knee and hip surgery. They had preparing blood for
surgery 303 units for patients with 169 cases. Only 75
units in 56 patients had been transfused. Transfusion
utilization indices, C/T ratio equal to 4.04 % T and Ti
were 33.14 and 0.44 Total cost for the cross-matching
process is 81,810 baht, but it is actually used 20,250 baht.
Conclusion: This study shows the over-ordering blood
for elective knee and hip surgery and cannot justify
performing a routine pre-operative cross-match.
Keyword: Routine cross-matched preoperatively,
elective knee and hip surgery,
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Table1 Demographic data of elective knee and hip
surgery during study period

Variables n=170

Sex (M/F): number (%) 51 (30)/119 (70)

Age (yr): mean £ SD 61.3 = 14.7
ASA PS | 1 (12.35)
ASA PS I 134 (78.82)
ASA PS Il 15 (8.82)
Duration of operation (min): mean £ SD  156.21 + 43.94

Pre-op Hb: min-max (mean + SD)
Pre-op Hct: min-max (mean + SD)
Type of operation

6.6-15.9 (11.87 + 1.60)
25.4-47.8 (36.52 + 4.13)

Total Knee Arthroplasty (TKA) 101 (59.41)
Total Hip Arthroplasty (THA) 43 (25.29)
Total Hip Replacement (THR) 19 (11.18)
Hemi Hip Arthroplasty 7 (4.12)

Data shown as number (%), min-max and mean + SD,
ASA PS = American Society of Anesthesiologists physical
status;

ASA PS | = A normal healthy patient,
ASA PS Il = A patient with mild systemic disease,
ASA PS Ill = A patient with severe systemic disease,

Pre-op Hb = pre-operative hemoglobin,
Pre-op Hct = pre-operative hematocrit

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

Blood and blood components

Fluid replacement(ml)

preparation
Type of Total Number of PRC FFP TBL (ml) Total crystalloid Total colloid
operation (n) patients(n) (unit) (unit) (min-max) (min-max) Yes(n) Volume (ml)
(mean+SD) (mean+SD) (mean+SD)
TKA 101 101 172 - 10-250 300-2600 4 500 £ 0
51.9 + 50.34 1144.06 £ 451.13
THA 43 42 79 1 20-2200 550-3350 16 750 * 408.25
467.67+ 347.47 1728.84 + 641.34
THR 19 19 39 - 100-700 700-2800 6 666.67 + 258.20
392.11 + 155.69 1738.95 £ 541.80
HHA 7 7 13 4 30-500 100-1600 1 1,000 + 0
24714 + 186.34 868.57 + 554.75
Total 170 169 303 5 1347.12 £ 594.39 27 703.70+ 346.94

PRC = packed red blood cell,
TKA= Total Knee Arthroplasty,
THR= Total Hip Replacement,

THA = Total Hip Arthroplasty,
HHA= Hemi Hip Arthroplasty
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FFP = fresh frozen plasma, TBL= total blood loss
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Table 3 Blood replacement within 24 hours post-operative

Blood replacement within 24 hr
] () (Unit of PRC replacement) Hematocrit (mean + SD)
Type of
operation G/M Transfused Intra-op PACU PO PO Total Before After
(n) n (%) (Unit) (Unit Day 0 Day 1 (Unit) transfusion transfusion
(Unit) (Unit)
TKA 101 19 (18.8) - - 4 17 21 36.29 + 3.59 29.55 + 2.51
THA 42 25 (59.52) 6 - 18 13 37 37.65 + 4.36 30.96 + 3.04
THR 19 9 (47.47) 2 2 5 3 12 36.56 + 5.50 29.63 + 1.22
HHA 7 3 (42.86) - - 2 5 32.70 + 3.95 30.00 + 3.00
Total 169 56 (33.14) 8 2 30 35 75 36.52 + 4.13 30.2 £ 2.66
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, TKA = Total Knee Arthroplasty,
THA = Total Hip Arthroplasty, THR = Total Hip Replacement, HHA = Hemi Hip Arthroplasty
Table 4 Transfusion utilization indices in knee and hip surgery
Type of operation CI/T ratio Transfusion Probability Transfusion Index MSBOS
(%T) (Ti)
TKA 8.19 18.81 0.21 0.32
THA 2.14 59.52 0.88 1.32
THR 3.25 47.37 0.63 0.95
HHA 2.60 42.86 0.71 1.07
Total 4.04 33.14 0.44 0.66

C/T ratio = Cross-match to Transfusion, MSBOS = Maximal Surgical Blood Order Schedule, TKA = Total Knee Arthroplasty, THA =
Total Hip Arthroplasty, THR = Total Hip Replacement, HHA = Hemi Hip Arthroplasty

Table 5 Unit of blood preparation and cost in preparing the blood of patients for knee and hip surgery.

The cost of the blood preparation | The total cost of | The total cost of
Preparation of blood and transfused (baht) the blood the blood
ti
Number of units Number of units % of blood cross match Type and screen pre;;al:\t fon tralsf:sed
cross-matched transfused usage (80 baht/ ABO - Rh (baht) (baht)
(unit) (unit) unit) (190 baht/unit)
303 75 24.75 24,240 57,570 81,810 20,250
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