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Effects of different dose prediction models of sufentanil during hip arthroplasty with bow tie fascia iliac block
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Abstract: Objective To compare the effects of different dose prediction models of sufentanil in elderly hip arthroplasty with
ultrasound-guided bow tie fascia iliac block. Methods A total of 90 elderly patients who underwent ultrasound-guided bow tie fascia iliac
during hip arthroplasty in our hospital from June 2018 to June 2022 were selected. The dose of sufentanil was determined by a linear

regression (ALR) , multiple linear regression (MLR) or deep belief networks (DBN). Patients were randomly divided into the ALR group,
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the MLR group and the DBN group, with 30 cases in each group. The analgesic effect, hemodynamic index, inflammatory factor level and
surgical index were compared among all groups. Kaplan-Meier method was used to analyze the incidence of hip infection 2 weeks after surgery
in each group. Results There was no significant difference in the gender, age, body weight, American Society of Anesthesiologists (ASA)
classification or complications among all groups (P>0. 05). The Harris score 24 hours after surgery and duration of sensory block in the DBN
group were higher/longer than those in the ALR group, numerical rating scale (NRS) score 24 hours after surgery, mean arterial pressure
(MAP) and heart rate (HR) at the beginning of surgery and 30 minutes after surgery, levels of interleukin-17 (1L-17) and tumor necrosis
factor-ae (TNF-at) 24 hours after surgery, onset time of sensory block, and number of patient controlled analgesia (PCA) compression were
lower/earlier/less than those in the ALR group, the modified observer's assessment of alertness/sedation scale (OAA/S) score 24 hours after
surgery was significantly lower than those in the ALR group and the MLR group, with statistically significant differences (P<0.05). Harris
score 24 hours after surgery and duration of sensory block in the MLR group were higher/longer than those in the ALR group, modified OAA/S
score 12 hours after surgery, MAP 30 minutes after surgery, levels of IL-17 and TNF-a 24 hours after surgery, onset time of sensory block,
and the number of PCA compressions were lower/longer/less than those in the ALR group, with statistically significant differences
(P<0.05). Kaplan-Meier analysis showed that there were significant differences in the incidences of hip infection 2 weeks after surgery
among all groups (P<0.05), and there were significant differences in the incidences of hip infection 2 weeks after surgery between the ALR

group and the DBN group (P<0.05). Conclusion The effectiveness of calculating the dose of sufentanil using the MLR and DBN in elderly

hip arthroplasty with bow tie fascia iliac block is better than that of ALR, and the advantage of DBN is more obvious.

Keywords: prediction model; bow tie fascia iliac block ; hip arthroplasty; sufentanil; ultrasound
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T ATHEOCTT BN B4R B EH AR AT 25 K
BURBCR U, 8718 R, MG RO A R 4K
IR0 AN [ B8 X 25 R e B U R 52 A7 A
28 5%, DR AR A R8O BT OO R AT A AT
24, SR H R PRI 85 25 A e foe A0 2 0 1 G
MBS — 00515 o PRI, ARS8 A A G T B R
H A EF S R JE G R 51 T T SEE TR i [ RH
UL 3 A ST 3 T S5 R B AR B AR Y SR R
WA R P S5 R AR 2570 i 7 5 o

1 #REHE

L1 lsRFH
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F HUH LB LAY ALR 2 . MLR 41 F1 DBN 41, 41
304, FHEE - BEMLEES TSI FEX
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(tumor necrosis factor-ac, TNF-) | J85i BH i i R R[]
SRR BEL VS R S I (] BRI EF ] R e s il i AR B4R
H i (patient controlled analgesia, PCA ) % s K B K AR
JEARAE IS, 8 B i 2 o 1 AR i QET J5 K
J& 3 ) e T A Y DBNS-5-1 i A2 8 A7 i (4F
W R Y VAS B4 Harris P43 8% 58 BEL W i 20k i
(] JE5E BEL AT R 22 0 (8] PCA 4% H B &7 25 R JE 1 71
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1.2 Fi&k
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XUBE B, 2 T SR . B R IR 3h 2k
W B2 e B, bR A5 i AR AR o T B 1S 100 RS e K i 1
D LR SRS W4, SR A E AL IR G
BRI 5 0. 15 mg/kg MBI H 4 £ 0. 15 mg/kg HRAE K
it S ASERL B0 14 15 70 50 1 BT 25 RJE 5 3~5 min JRH BN
TH AR5, PRI B2 T W SeL 4 45 4 B BRI L SRS A7 B
55T SRS AE S A BEEBELA 0. 3% PR K 30 mL., T
AR Tk AR R L ST ) S AR R SR & S5 R JE .
/NI 45 T 3~5 T M, W R ) R
30 emH, 0, By LW PERAN 3K o A Hh i bk i e 2 A
A 6% ¥5 L FETE R 130/0. 4 AN 5T B A AR 7K
8~10 mL-kg™'~h™' o >R FHH HU i R ALEFIK 24 .
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30 min , FARFFHEFFIFARIFLR T 30 min FF-4 30K E
(mean arterial pressure, MAP) | 3l ik ifi. — 48 b ik 53 J&
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45, 43 J% (arterial oxygen partial pressure, Pa0,) . SpO,.
HR ., FFI 4K (respiratory rate, RR) 4 LR 8l J1 45 b5
ATRRAE o 10 s S JEemi EL I RS A% S AR 8 g 1) TR )
(i) R B[] B P B BE T) A s i g L S5 R e
SR PCA 2 TR R AR SR8 I 18] AR S PRSI 18]

ARHTBA R 24 h KRG BFHHIKINS mL, 3 200 r/min
2.0 10 min, HUEVE W, R iChem-520 42 H 3l A= {7
HASCAR I TL-17 \TNF-a 7K F-
1.4 %itFrx

K SPSS 25. 0 4K /FFl Prism 7. 0 8K PFiEA T S8 112
O3MT o ARSI AT Y i SR e DL B e v 2 (ks )
7N, R LR R 5 22 43 B, 20 1) W5 7 L 5 SR ] S A
AS K, 2H N A [ ) L AR o O 0 e o A 5 T
BB LR (%) Fow R K o R Kaplan-Meier
B T A A M 2 a3 BT R 5 2 J8] 20 ] 5 3 Je g K A 22
St P<0.05 WEFAGIFE L.

2 #R

2.1 BHALITHILER
AR AR RBUE ASA SN IfE
UL LA 2 S e # L (P>0.05) , L3k 1.

R1 RABEFEZRABLER

e ALR 41 (n=30) MLR 41 (n=30) DBN 41 (n=30) XIF P

P (% )] 5 12(40. 00) 16(53.33) 14(46.67) 1.071 0.585
«© 18(60. 00) 14(46.67) 16(53.33)

AR (%) 70. 16+8. 49 71.97+8. 15 72. 36+8. 62 0. 563 0. 824

i (kg) 58. 65+6. 64 56. 39+6. 59 60. 48+6. 93 2. 694 0.309

ASAZFRIBI (%) T2 2(6.67) 4(13.33) 3(10.00) 2.294 0. 682
%% 20(66. 67) 17(56.67) 15(50.00)
1|23 8(26.67) 9(30.00) 12(40. 00)

B I (%)] IS 22(73.33) 24(80. 00) 25(83.33) 0.934 0.627
BE PRI 18(60. 00) 23(76.67) 19(63. 33) 2. 100 0. 350
EEH 16(53.33) 18(60. 00) 21(70.00) 1.777 0.411
EgIIRES 15(50. 00) 21(70.00) 17(56. 67) 2.570 0.277

2.2 BHEREBEEEHSTAA

BB F RG24 h i NRSTESF AR 12 h ik B
OAA/STF4y ARG 24 h i1 Harris Y43 FL 825 4 Si it
RN (P<0.05), SARFE2h, FABEARE
12 h 124 h # VAS 43 \NRS ¥4, K J5 6 h, 12 h I
24 h 1B K OAA/S W43 3 I 2 F# Ik (P<0.05) , R )5
6 h,12 h 124 h i Harris 1743 2 3 T+ 55 (P<0. 05) . 5

ALR HAH I, MLR 2H 875 R 5 24 h 19 VASPF53 , RJE
2h.6h. 12 h i NRSTF43 AR S5 12 h Y2l B OAA/S T
43 . FEAIK (P<0. 05) , RJ5 24 h Y Harris P43 2 35 T+
i (P<0.05) s DBNZH A HE Rf52h.6 h.12h. 24 h 1y
VASPE4r FINRS PF43, RJF 12 h 24 h (IR OAA/S T
O3 B E FEAK (P<0. 05) , RJ5 24 h {4 Harris W43 i & T+
5 (P<0.05), 32,
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25 A R E R RIS 5 R TE] SpO, A, 22 ¥ T4
TR L(P>0.05) . 5ARFAHL, &4 8 & FRIFIH
B A1 AR 465 J5 30 min ) MAP, 7 24 )5 30 min, TR
FF UG B AT AR FF 43 )5 30 min (49 HR F1 RR 2 5 2 A%
(P<0. 05) ; FARIFLH BT FIF-ARIF 46 J5 30 min 1 PaO, i
T (P<0. 05) ; MLR 20 #1 DBN 20 5 3% 1: 245 )5 30 min

2.3

() MAP 5. 35 FEAIL (P<0. 05) , FARIFA B FIFARIF LG5
30 min ) PaCO, 2 % F+ 55 (P<0.05) . 5 ALRAIAA L,
MLR 41 & # T AR IF 46 )5 30 min (9 MAP 1 3% [ %
(P<0.05) ; DBN £ 875 14 25 5 30 min . T~ AR I 46 B A0
FARIF G 30 min Y MAP, FARIFEHEHFIFARIF LG5
30 min (19 HR & F MK (P<0. 05), W 3.

R2 BHEBHEVASNRSEME OAA/STES ELE (x5, %)
TH ALR 41 (n=30) MLR 41 (n=30) DBN 4 (n=30) F P
VAS 43 ARJF2h 2.45+0.21 2.37+0.22 2.21=0. 20" 9. 805 0.097
ARJG6h 2.36+0. 19 2.28+0.20 2.17+0. 17* 6.819 0.136
ARJG12h 2.22+0. 15" 2.16x0. 16" 2. 06+0. 20" 6. 452 0.143
AJ5 24 h 1.97+0. 16" 1.85+0. 18 1.77+0. 12" 12.177 0.079
NRS 43 ARJF2h 2.44+0. 23 2.31+0. 24* 2.20+0. 20* 3.344 0.113
ARJF6h 2.38+0.22 2.19+0. 22" 2.15+0. 16" 10. 733 0. 089
ARJF12h 2.27+0. 19" 2.11+0. 19" 2.03+0. 19" 11.996 0. 080
AR5 24 h 2.01+0. 147 1.93+0. 20" 1.72+0. 18" 21.214 0. 046
R OAA/STTAY ARJG2h 2. 18+0. 21 2.14£0. 19 2. 11+0. 20 0. 893 0. 669
ARJF6h 2.04+0. 19" 2.01+0. 16" 1. 96+0. 16" 1.628 0. 457
ARJF12h 1.99+0. 16" 1. 85+0. 14" 1. 64+0. 14" 41. 665 0. 024
ARJF24h 1.81+0. 15 1.74+0. 17" 1.58+0. 17" 15. 060 0. 064
Harris 1753 ARJF2h 50. 48+4. 62 51.29+4.71 51.96+4. 55 0. 744 0.734
ARJF6h 58.26+5. 13 59. 82+5.27" 60. 15+5.22° 1. 090 0.597
ARJF12h 66. 44+5. 43" 65. 18+5. 54" 67.37+5. 84 1. 115 0. 588
AR5 24 h 71.29+5. 89 82. 65+6. 01" 80. 36+5. 92 29. 663 0.033
*. 5 K )G 2hAart,P<0.05;#: 5 ALR 2848k, P<0. 05
#3 BAEBHMRINFIEIREE (x25)
Eiztay ALR 41 (n=30) MLR 41 (n=30) DBN 41 (n=30) F P
MAP(mmHg) NI} 90. 54+4. 16 92. 46+4. 62 91.37+4. 19 1.435 0. 499
#2455 30 min 88. 61+3. 64 87.12+3. 41" 85. 11x4.06™ 0. 489 0. 143
FARIF IR 86. 19+3.21" 84.71+3. 84 83. 48+3. 64" 4.183 0.212
FARIFUR)E 30 min 84. 62+3. 06 82.49+3. 627 82.23+3. 08 4.681 0.192
PaCO,(mmHg) NIl 39. 08+5. 01 38.35+3.29 38.49+3. 64 0. 266 0.973
#2455 30 min 39.31+5.03 38.34+4. 62 38. 62+4. 06 0.343 0. 940
FARIF bR 40. 28+5. 24 41.49+4. 69 40. 96+3. 89" 0. 496 0. 861
FARIFUR)E 30 min 41.41+5. 30 42.85+5. 11 42.10+4. 27 0.623 0.793
Pa0,(mmHg) A H 98. 64+8. 26 99.21+9. 15 101. 0349. 61 0.555 0. 829
#2455 30 min 99.33+8.95 99. 579. 07 103. 64+10. 09 1.932 0. 402
FARIF LA 160. 25+11. 57" 160. 43+12. 96" 160. 88+13. 17" 0.019 1. 000
FARFFUR)E 30 min 146. 84x11. 24" 147. 14x12. 25" 147. 66+10. 94 0. 038 1. 000
Sp0,(%) A 99. 81+2. 16 99. 65+2. 61 99.31+2. 16 0.351 0. 936
#2455 30 min 99. 42+2. 61 99. 41+1. 94 99. 08+1. 97 0.223 0. 986
FARIFtE 99. 03+2. 34 98.99+2. 06 98. 86+1. 64 0. 056 1. 000
FARFFUR)E 30 min 98. 86+2. 08 98. 54x1. 84 98.28+2. 07 0.612 0.799
HROK/45) AT 72.26+4. 16 73. 18+5. 69 72.15+5. 17 0. 364 0. 930
4255 30 min 68. 62+4. 59" 67.79+4. 84" 67. 18+4. 68" 0. 685 0. 762
FARIF R 65.29+4. 26 64.27+4.31" 62. 85+4.29™ 2.370 0.343
FARFFIR)E 30 min 63. 48+4. 45" 61. 16+4. 61" 59. 54+4. 07 5.921 0.155
RROR/43) AT 20. 63+3. 59 20. 34+3. 95 20. 09+3. 55 0. 155 0. 998
H 25 30 min 17.59+2.91° 17.32+2. 87" 17. 18+2. 65 0.159 0.997
FARIFtE 16.23+2. 147 16. 05+2. 56 16. 012, 48" 0. 069 1. 000
FARFFH)E 30 min 15. 69+2. 36 15.48+2.22" 15. 19+2. 08" 0.370 0.927

*, 5 RATAE L, P<0. 05;#: 5 ALR 2848}k, P<0. 05
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2.4 BHEFRIMEXERFARFEA

S5ARFA L, S48 FH ARG 24 h i IL-17 . TNF-a
KOV 35 8 25 Tt 5 (P<0.05) 55 ALR 414 b, MLR 41
FIDBN 4 H 3% R J5 24 h 19 [L-17 . TNF-o 7K 5 AL
(P<0.05), .4,
2.5 EBHFFARMXIEAR

20 BB PCA ¢ e B I BEL s R 2850 B ]
ZEEFA] LA, 22 A it 2E i L (P<0.05) . 5 ALR 4
AH LG, MLR 41F1 DBN 2 £ 25 8%t B iy 47252 Hsf (1] Jgp 5 4B
K (P<0. 05) , J8% i BH i 2 55 ) 45 4 (P<0. 05) , 7 2%
K e B wFFEAL (P<0.05) , PCA #% R K 38 . 3 0 20

(P<0. 05) ; £5 20 F & RIS 8] L AR B[R] B 75 Bl A5 i
[a] AR A iR R S AR A B ) e AR SR A Ta] B
ZRTG IR X (P>0.05), WLES,

F4 BABEFAIEREREFKFLLE (x+s,pg/mL)
1L-17 TNF-a
ARHT ARJ5i24 h AR ARJF24 h
ALRZH 30 19.26+3.21 43.82+4.69° 2.26+0.45 4.62+0.41"
MLRZH 30 19.41+3.61 37.64+4.26™ 2.17+0.41 4.05+0.39"
DBNZH 30 19.17+3.64 37.03+4.31" 2.30+0.43 4.07+0.37"
F 0. 035 20. 908 0. 694 19.915
P 1. 000 0. 047 0.758 0. 049

k. 5 RATAE M, P<0. 05;#: 5 ALR 284834, P<0. 05

215 n

x5 BHEBEFABEXIEIRLE (xxs)

fats ALR 4 (n=30) MLR 21 (n=30) DBN 4 (n=30) F P
JBnE Bty AEEL AT ] (min) 4. 62+0. 63 3. 59+0. 54 3. 46=0. 58" 34.286 0.029
FELERT ] (min) 742. 69+38. 56 797. 65+42. 29" 808. 21+46. 57" 19.776 0. 049
FAHETH (min) 89. 16+6. 69 86. 94+5. 65 87.27+6. 01 1.107 0.591
JRRIERST ] (min) 90. 64+8. 25 87.26+7. 98 89.71+8. 16 1.337 0.524
R RS E] () 28. 63+3. 14 27.65+3. 21 28. 48+2. 94 0.841 0. 690
A i (mlL) 314. 62+35. 48 305. 25+32. 54 308.26+31. 64 0. 600 0. 805
P oF AR (pg) 33.65+4. 43 30. 59+4. 59" 30. 18+3. 94" 5.564 0. 164
PCA # R B () 1.61=0. 21 1.32+0. 18" 1.37+0. 16" 20. 479 0.048
AR S5 R 8] (min) 19. 26+3. 61 18. 17+2.97 18. 62+2. 86 0. 869 0. 679
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