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Abstract: [ Objective] To establish the maximum blood order schedule (MSBOS) for maxillofacial malignant tumor
surgery of patients undergoing free flap reconstruction so as to guide clinicians in using blood rationally and prepare blood
scientifically by the department of blood transfusion.[Methods] Basic information and blood transfusion data of patients in
the perioperative period of maxillofacial surgery in our hospital from January 1, 2010 to December 31, 2020 were collect-
ed, including age, gender, body mass index (BMI) , preoperative hemoglobin value, ASA staging, T staging, and wheth-

er the free flap contains bone flaps, surgical methods (category 6) , the amount of blood ordered for preparation, and the
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amount of blood used in the operation. A total of 1 953 cases of elective surgery in maxillofacial surgery were included. The
univariate and multivariate logistic regression analyses of perioperative transfusion were performed to screen out indepen-
dent risk factors for perioperative transfusion and establish scoring criteria. According to the surgical method, the patients
were divided into 6 groups, then each group of patients was further divided into low—risk, intermediate-risk and high-risk
groups in accordance with scoring standard. The cumulative percentage of the actual intraoperative blood transfusion fre-
quency of each group of patients was calculated to establish the MSBOS of the maxillofacial surgery patients.[Results] @
Regression analysis found that BMI, tumor T staging, ASA grade, preoperative hemoglobin (Male Hb < 130 g/L., female
Hb < 120 g/L), and free flaps containing bone flaps were independent risk factors for perioperative blood transfusion. 2)
According to risk factor scores, it was found that the low—risk group had the lowest blood transfusion rate, but cross match
to transfusion ratio was the highest. 3The MSBOS of maxillofacial malignant tumor patients who underwent free flap recon-
struction in our hospital was established. The analysis found that after MSBOS was established, the total amount of blood
prepared before the operation could theoretically be reduced by 54.35% than before the establishment. [ Conclusion] The
establishment of MSBOS is not only beneficial for guiding the blood preparation more scientifically and reasonably, but al-
so can optimize the management of blood inventory and save blood resources.

Key words: free—flap reconstruction; Maxillofacial malignant tumor; maximum surgical blood order schedule (MSBOS)
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Table 1 Total blood prepared and transfused based on different types of surgeries

[n(%)]

Number of patients

Transfused patients Requested blood  Transfused blood

Type of surgery requested number units units e
Resection of jaw mass 291(14.90) 125(17.68) 1395(16.35) 410.5(19.03) 42.96
Buccal mucosa cancer radical surgery 225(11.52) 83(11.74) 914(10.71) 267(12.38) 36.89
Floor of mouth cancer radical surgery 208(10.65) 69(9.76) 888(10.41) 225(10.43) 33.17
Oropharyngeal cancer radical surgery 146(7.48) 63(8.91) 653(7.65) 203.5(9.43) 43.15
Tongue cancer radical surgery 866(44.34) 247(34.94) 3668(42.98) 746.5(34.60) 28.52
Gingival cancer radical surgery 217(11.11) 97(13.72) 1016(11.91) 305(14.14) 44.70
Total 1953(100) 684(100) 8 534(100) 2157.5(100) 35.02

U: unit. n: number. Transfusion probability (T %) = number of patients transfused/number of patients cross—matched X100 %.
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Table 2 Baseline characteristics of patients [n(%) ]
Variables Non—transfused Transfused X P
Agelyears
<60 800(68.32%) 371(31.68%)
14.342 0.000
=60 469(59.97%) 313(40.03%)
Sex
Male 847(65.25%) 451(34.75%)
0.131 0.718
Female 422(64.43%) 233(35.57%)
BMI
z18.5 1108(67.56%) 532(32.44%)
30.025 0.000
<18.5 161(51.44%) 152(48.56%)
Preoperative hemoglobin level
Normal 995(75.15%) 329(24.85%)
186.990 0.000
Low" 274(43.56%) 355(56.44%)
ASA status
[-1 917(71.92%) 358(28.08%)
78.449 0.000
m-1v 352(51.92%) 326(48.08%)
T stage
T1-T2 599(77.19%) 177(22.81%)
83.518 0.000
T3-T4 670(56.92%) 507(43.08%)
Type of Free—flap reconstruction
Osseous(339) 202(59.59%) 137(40.41%)
4.954 0.026
Nonosseous( 1 614) 1067(66.11%) 547(33.89%)
Type of surgery
Resection of jaw mass(291) 166(57.04% ) 125(42.96%)
Buccalmucosa cancer radical surgery(225) 142(63.11%) 83(36.89%)
Floor of mouth cancer radical surgery (208) 139(66.83%) 69(33.17%)
37.829 0.000
Oropharyngeal cancer radical surgery (146) 83(56.85%) 63(43.15%)
Tongue cancer radical surgery (866) 619(71.48%) 247(28.52%)
Gingival cancer radical surgery (217) 97(44.70% ) 120(55.30%)

BMI: body mass index. "'The low preoperative hemoglobin was Hb < 130 g/L for male and 120 g/L for female.
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Table 3 Results of the univariate logistic regression analysis
Variables b S, Wald P OR OR 95%CI
Age 0.364 0.096 14.290 0.000 1.439 (1.192,1.738)
Sex 0.036 0.100 0.131 0.718 1.037 (0.852,1.262)
BMI 0.676 0.125 29.358 0.000 1.966 (1.540,2.511)
Low preoperative hemoglobin level 1.350 0.101 177.16 0.000 3.856 (3.161,4.704)
T stage 0.940 0.104 81.996 0.000 2.561 (2.089,3.139)
ASA status 0.864 0.099 76.206 0.000 2372 (1.954,2.880)
Osseous free—flap reconstruction 0.295 0.122 5.801 0.016 1.343 (1.056,1.707)
Type of surgery -0.071 0.028 6.262 0.012 0.932 (0.882,0.985)
%4 ZEH Logistic B3N &R
Table 4 Results of the stepwise multivariate logistic regression analysis
Variables b S, Wald y* P OR OR 95%C1
Constant -6.018 0.387 242.141 0.000 = =
BMI 0.412 0.137 9.064 0.003 1.510 (1.155,1.974)
Low preoperative hemoglobin level 1.190 0.107 124.859 0.000 3.288 (2.669,4.052)
T stage 0.476 0.053 81.937 0.000 1.610 (1.453,1.785)
ASA status 0.617 0.096 40.966 0.000 1.854 (1.535,2.240)
Osseous free—flap reconstruction 0.313 0.134 5.432 0.020 1.368 (1.051,1.779)
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Table 5 Establishment of scoring criteria according to different risk factors

Risk factors

Scoring criteria

ASA status 2
T stage(T3 or T4) 2
Underweight BMI(<18.5) 1
Low preoperative hemoglobin level (Male < 130 g/L; Female < 120 g/1.) 2

Osseous free—flap reconstruction
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Table 6 Grouping of scoring criteria according to Table 5 (n)

Type of surgery low risk(score 0~2)  Middle risk(score 3~5)  High risk(score 6~8) Total
Resection of jaw mass 90 156 45 291

Buccal mucosa cancer radical surgery 114 74 37 225

Floor of mouth cancer radical surgery 78 107 23 208
Oropharyngeal cancer radical surgery 61 71 14 146
Tongue cancer radical surgery 545 246 75 866
Gingival cancer radical surgery 72 109 36 217
Total 960 763 230 1953
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Table 7 Recommended MSBOS and cumulative frequency of red blood cell transfusion in maxillofacial tumor patients

with different surgical procedure

Transfused blood units" (U)cumulative frequency > (%) MSBOS
Type of surgery Risk level )
0~1 0~2 0~3 0~4 0~5 0~6 0~7 0~8 0~9  0~10 Recommendation
Resection of jaw mass Low 67.8 85.6 922 97.8 100 2
Middle 64.1 80.8 86.5 91.7 942 974 98.1 99.4  100.0 2
High 222 400 533 822 86.7 933 95.6 97.8 100.0 4
Buccal mucosa can- Low 81.6 94.7 974 99.1 100 1
cer radical surgery
Middle  56.8 77.0 79.7 90.5 919 932 973 98.6  100.0 4
High 29.7 514 622 865 86.5 100.0 4
Floor of mouth can- Low 80.8 93.6 96.2 98.7 100.0 1
cer radical surgery
Middle 66.4 813 84.1 93,5 953 972 972 97.2 98.1 100.0 2
High 21.7 609 652 91.3 957 100.0 4
Oropharyngeal  can- Low 82.0 885 90.2 96.7 984 100 1
cer radical surgery
Middle 43.7 71.8 803 930 958 98.6 986 100.0 3
High 143 429 57.1 857 857 857 857 100.0 4
Tongue cancer radi-
Low 82.0 938 958 974 97.8 989 99.1 99.8  100.0 1
cal surgery
Middle  60.6 83.7 88.2 95.1 96.7 98.0 984 99.2 99.6 100.0 2
High 333 627 640 947 96.0 973 98.7 98.7 98.7 100.0 4
Gingival cancer radi-
Low 722 90.3 91.7 98.6 98.6 100.0 2
cal surgery
Middle  56.0 79.8 853 954 982 99.1 99.1 100.0 3
High 194 444 556 809 86.1 91.7 91.7 100.0 4

" Transfused blood units (U), divided into 0 ~ 1, 0 ~ 2, 0 ~ 3... 0 ~ 10;% The cumulative percentage of patients with actual intraoperative

blood consumption between each blood consumption intervals among all patients with blood transfusion in each group.
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Table 8 Blood units prepared and transfused for surgical patients
) Transfused Total requested  Total trans- MSBOS

i Risk iemts T T(%)  bloodunits  fusedblood  C/T recommen- "
level  mber (V) units(U) dation() 1T et

Resection of jaw mass ~ Low 30 0.88  33.33% 409 79.5 5.14 180 2.26

Middle 59 125  37.82% 736 195 3.77 312 1.60

High 36 3.02  80.00% 250 136 1.84 180 1.32

Total 125 1.41 42.96% 1395 410.5 3.40 672 1.64

Buccal mucosa can-  Low 22 049  19.30% 437 56 7.80 114 2.04

cer radical surgery  Middle 34 1.56  45.95% 312 115.5 2.70 296 2.56

High 27 258  7297% 165 95.5 1.73 148 1.55

Total 83 119  36.89% 914 267 3.42 558 2.09

Floor of mouth can-  Low 15 0.51 19.23% 314 40 7.85 78 1.95

cer radical surgery Middle 36 1.21 33.64% 470 130 3.62 214 1.65

High 18 239  78.26% 104 55 1.89 92 1.67

Total 69 1.08  33.17% 888 225 3.95 384 1.71

Oropharyngeal can-  Low 11 0.61 18.03% 245 37 6.62 61 1.65

cer radical surgery  Middle 40 170 56.34% 330 120.5 2.74 213 1.77

High 12 329  85.71% 78 46 1.70 56 1.22

Total 63 139  43.15% 653 203.5 3.21 330 1.62

Tongue cancer radi-  Low 99 0.53 18.17% 2221 288.5 7.70 545 1.89

cal surgery Middle 98 1.19  39.84% 1097 293.5 3.74 492 1.68

High 50 219  66.67% 350 164.5 2.13 300 1.82

Total 247 0.86  28.52% 3668 746.5 491 1337 1.79

Gingival cancer radi-  Low 20 073  27.78% 295 52.5 5.62 144 274

cal surgery Middle 48 129  44.04% 521 141 3.70 327 2.32

High 29 310  80.56% 200 111.5 1.79 144 1.29

Total 97 141 4470% 1016 305 3.33 615 2.02

TI: transfusion index; T (%) : Transfusion probability; T % = number of patients transfused / number of patients’ cross—matchedx100%; C/

T: crossmatch/transfusion.
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